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Chapter 1. Introduction 

PURPOSE OF THE FINAL ENVIRONMENTAL IMPACT REPORT 

This final environmental impact report (EIR) has been prepared to respond to agency and 
public comments received on the draft EIR on the proposed general waste discharge requirements 
for biosolids land application (the General Order, or GO). The State Water Resources Control Board 
(SWRCB), as lead agency under the California Environmental Quality Act (CEQA), is required to 
prepare a final EIR that responds to all environmental comments received on the draft EIR. 

CEQA REQUIREMENTS 

The content and format of this final EIR meet the requirements of CEQA and the State 
CEQA Guidelines (Section 15132), which require that a final EIR consist of: 

# the draft EIR or a revision of the draft EIR (the draft EIR is hereby incorporated by 
reference); 

# comments and recommendations received on the draft EIR, either verbatim or in 
summary (Chapter 3 contains the 53 comment letters received and a summary of the oral 
comments made at the public hearings); 

# a list of persons, organizations, and public agencies commenting on the draft EIR (in 
Chapter 3); 

# the responses of the lead agency to significant environmental points raised in the review 
and consultation process (in Chapter 3); and 

# any other information added by the lead agency (Chapter 2). 

A lead agency is required to recirculate an EIR when significant new information is added 
to the EIR after public notice is given of the availability of the draft EIR for public review but before 
the EIR is certified.  Such information can include changes to the project or environmental setting, 
as well as additional data.  New information added to an EIR is not considered significant unless the 
EIR is changed in a way that deprives the public of a meaningful opportunity to comment on a 
substantial adverse environmental effect of the project or a feasible way to mitigate or avoid such 
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an effect (including a feasible project alternative) that the project proponents have declined to 
implement. 

The SWRCB has added new information to the draft EIR to provide additional detail on 
implementation of the proposed GO, clarify analysis and background information, and include 
additional measures in the proposed GO to further minimize impacts based on public input.  The 
revisions to the proposed GO, described below under “Minor Modifications to the General Order” 
do not meet the criteria for recirculation because the changes do not introduce new, significant 
environmental issues or deprive the public of a meaningful opportunity to comment on a feasible 
mitigation measure that the SWRCB declines to implement.  Therefore, recirculation of the 
document is not required. Appendix A provides a copy of the proposed GO. 

MINOR MODIFICATIONS TO THE GENERAL ORDER 

Since the publication of the draft EIR, minor modifications have been made to the proposed 
GO to respond to public comments. Additional changes were made to further protect air quality, 
refine the definitions of “high potential for public exposure” and “low potential for public exposure”, 
add a definition for “grower”, allow for salmonella testing once more sensitive methods are approved 
by the EPA, more clearly describe how soil background is addressed, and reduce erosion (related to 
provisions for structures conveying tailwater). These minor changes do not result in any significant 
impacts that were not previously disclosed in the draft EIR. 

PUBLIC REVIEW 

The draft EIR was published on June 28, 1999, and circulated for a 72-day public review 
period. Copies of the draft EIR were available at 18 public libraries, and the executive summary of 
the draft EIR was available on the Internet.  The SWRCB held five public hearings to receive 
comments on the draft EIR: two meetings were held each in Palmdale on August 16, 1999, and 
Bakersfield on August 17, 1999, and one meeting was held in Sacramento on August 23, 1999. 
Transcripts of these meetings and responses to comments raised at the meetings are provided in 
Chapter 4, “Comments and Responses to Comments”. The public review period closed on 
September 10, 1999. 

This document and the draft EIR, which has been circulated separately, constitute the final 
EIR. Copies of the draft EIR and additional copies of the final EIR are available by contacting Todd 
Thompson at the SWRCB (at the address provided on the title page of this document).  A copy of 
the final EIR has been provided to all those who commented on the draft EIR. 

As lead agency, the SWRCB must certify that the final EIR has been completed in 
compliance with CEQA and that the SWRCB has reviewed and considered the information 
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contained in the final EIR before approving the project.  The SWRCB will consider the final EIR 
for certification in August 2000. 

FORMAT OF THE FINAL ENVIRONMENTAL IMPACT REPORT 

In addition to this introduction, this final EIR contains the following chapters: 

# Chapter 2, “Master Responses to Frequent Comments”, provides in-depth information 
to supplement or clarify information in the draft EIR in response to comments that were 
raised by multiple commenters during the public comment period. 

# Chapter 3, “Comments and Responses to Comments”, contains the letters submitted to 
the SWRCB during the public comment period and transcripts of the public hearings. 
Several comment letters were submitted with supporting literature and articles. 
Supporting information was not reproduced in this document and can be obtained by 
contacting Todd Thompson at the SWRCB (at the address provided on the title page of 
this document) (specifically for comment letters from Kern Food Growers Against 
Sludge [letter 26] and Greenberg Glusker Fields Claman & Machtinger LLP [letter 40]). 
Responses are provided to significant environmental points raised during the public 
review process on the draft EIR.  Each comment letter is included in this chapter, 
followed by responses to comments contained in that letter.  Comments received at the 
public meetings are addressed at the end of the written comments.  This chapter also 
identifies comment letters that were received after the comment period.  These letters 
were reviewed; however, detailed responses were not provided for these letters. 

# Chapter 4, “Revisions to the Draft EIR”, contains a summary of revisions to the text of 
the draft EIR to update sections of the original document.  This chapter is structured as 
errata to the draft report and can be inserted into the draft EIR to provide a complete 
record of the final text of the EIR. 

# Chapter 5, “Citations”, contains information on all printed references and personal 
communications referred to in this final EIR. 

# Chapter 6, “List of Preparers”, identifies the organizations and people who prepared the 
draft and final EIR. 

This final EIR also includes Appendix A, “General Order”, the revised text of the proposed 
GO; Appendix B, “Revised Draft EIR Public Health Technical Appendix E”; and Appendix C, a 
revised version of the Mitigation Monitoring Program, Table 15-1, from the draft EIR. 
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Chapter 2.  Master Responses to Frequent Comments 

The final EIR provides information on the following areas to respond to multiple comments 
received on the draft EIR during the public comment period.  To avoid redundant explanations in 
response to frequent comments, Chapter 3 refers the reader to relevant portions of this chapter in the 
responses to individual comments. When a comment resulted in a change to the draft EIR, the 
response refers to the location in the text of the draft EIR where the change is to be made.  Added 
text is indicated with double underlining (additions) and deleted text is struck out (deletions). 

The following issues are addressed in this chapter: 

# Master Response 1. Funding and Staffing Sources at RWQCBs 

# Master Response 2. Effects of the Proposed GO on Existing Land Application Programs 
and Sites 

# Master Response 3. Setbacks and Buffer Zones 

# Master Response 4. Regulation of Chromium, Molybdenum, Copper, and Lead 

# Master Response 5. Travel Limitations on Paved and Unpaved Roads (Mitigation 
Measures 10-1 and 10-2 from the Draft EIR) 

# Master Response 6. Monitoring of Fecal Coliform versus Salmonella 

# Master Response 7. Grazing Period Restrictions (Mitigation Measure 4-2 from the Draft 
EIR) 

# Master Response 8. Extension of Grazing Period Related to Public Health (Mitigation 
Measure 5-2 from the Draft EIR) 

# Master Response 9. Visible Airborne Particulate Matter 

# Master Response 10. Basis for Size Restrictions on Application Sites 

# Master Response 11. High/Low Potential for Public Exposure to Biosolids 

# Master Response 12. United States versus European Standards for Land Application of 
Biosolids 
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# Master Response 13. Surface Water and Groundwater Quality Impact Conclusions 

# Master Response 14.  Validity of Groundwater Quality Analyses Given the Controversy 
over the Part 503 Regulations 

# Master Response 15. Validity of the Groundwater Analysis Given the Depth to 
Groundwater Requirements 

# Master Response 16. Groundwater Quality Analysis and Preferential Flow Paths 

# Master Response 17.  Setback Distances, Flooding, and Relationships to Water Quality 
Impact Analyses for Surface Water Resources 

# Master Response 18. Ohio Study 

Master Response 1. Funding and Staffing Sources at RWQCBs 

Several commenters voiced concern that there may be inadequate staffing or funding at the 
regional water quality control boards (RWQCBs) to oversee the proposed GO land application 
program and its various mitigation and monitoring requirements.  Staffing is frequently an issue for 
new programs.  Currently, annual fees received for issuing the proposed GO are specified in Section 
2200, Article 1, Chapter 9 of Title 23 of the California Code of Regulations.  Those annual fees are 
$1,200 for sites greater than 40 acres and $400 for sites less than 40 acres.  Some sites will require 
more oversight, thus raising the oversight costs above that location’s annual fee.  The proposed GO 
is written to minimize complaints and unscheduled site inspections/investigations by requiring 
practices that prevent nuisances and afford environmental protection. Noncompliance may result 
in enforcement (including fines that include staff costs). The goal has been to minimize the need for 
constant oversight.  Given the fee structure, the SWRCB does not anticipate that the proposed GO 
program will place an unworkable burden on RWQCB resources. 

Master Response 2.  Effects of the Proposed General Order on Existing Land Application 
Programs and Sites 

All existing land application sites under the Superior Court Order will be required to comply 
with the proposed GO if it is adopted.  The interim application of biosolids at these sites is a part of 
the existing conditions described on page 2-1 of the draft EIR.  To comply, these permit holders will 
need to submit a new notice of intent and preapplication report to the RWQCB and go through the 
application process.  If the operation is in compliance with provisions in the proposed GO, the 
RWQCB will be able to issue a notice of applicability to the project.  If the project does not comply 
with the proposed GO, the applicant may need to pursue an individual waste discharge permit. The 
need to review other existing land application operations (not affected by the Superior Court Order) 
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will be determined by the RWQCB on a case-by-case basis, but the proposed GO is not intended to 
regulate every biosolids use site in California. 

Master Response 3. Setbacks and Buffer Zones 

Setbacks and buffer zones have been developed for the proposed GO on a “best professional 
judgment” basis.  The setback and buffer requirements contained in existing regulations and 
guidance documents were reviewed before the proposed GO restrictions were set.  The regulations 
and other sources reviewed included the California Department of Health Services’ Drinking Water 
Source Assessment and Protection (DWSAP) Program, Final Review Draft (August 1998); Water 
Well Standards: State of California Bulletin 74-81; and existing regulations and standards from other 
states.  The use of standards and practices that have been in place and have proven to be effective 
precludes the need for lengthy research projects to establish new setbacks or buffers for land 
application of biosolids. 

Master Response 4. Regulation of Chromium, Molybdenum, Copper, and Lead 

The proposed GO contains several metal limits that differ from those in the Part 503 
regulations and identifies metals that currently are not regulated.  This condition raised numerous 
questions about the proposed GO. Since the draft EIR was issued, one metal (chromium) has been 
removed from the regulation. Because no adverse effects have been observed from chromium in 
sludges, the regulation of chromium is being deleted from the proposed GO.  In contrast, 
molybdenum, a pollutant that may cause adverse effects in ruminant animals, will remain in the 
proposed GO.  Use of biosolids for growing animal feed and use on pastureland are two of the 
intended uses applicable for this proposed GO.  Although removed from the Part 503 regulation by 
the court system for its conservative approach, the original risk-based limit for the molybdenum 
cumulative pollutant loading rate is the best scientific limit and has been incorporated into the 
proposed GO to protect animal health. The ceiling concentration is performance-based and derived 
from the National Sewage Sludge Survey.  Background information on the Part 503 risk assessment 
is provided in Appendix B. 

Other limits different from those included in the Part 503 regulations are the ceiling 
concentrations for lead (Pb) and copper (Cu). These limits are taken from the California Health and 
Safety Code, Section 25157.8, which states that any waste containing total lead in excess of 
350 parts per million (ppm) or copper in excess of 2,500 ppm must be disposed of in a Class I 
hazardous waste landfill.  Section 25157.8 contains an exclusion that requires that any such wastes 
be handled on an individual basis. 

Refer to Appendix A of this final EIR for a list of metals to be regulated. 
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Master Response 5. Travel Limitations on Paved and Unpaved Roads (Mitigation Measures 
10-1 and 10-2 from the Draft EIR) 

Several changes have been made to the text of Chapter 10, “Air Quality”, so that the text 
better reflects the programmatic nature of the biosolids EIR. In response to several comments, the 
last paragraph on the thresholds of significance for air quality on page 10-6 has been deleted and 
replaced with the following: 

Project-related emissions typically are considered significant if they exceed specific 
thresholds established by individual air districts.  Those thresholds are generally for 
land use development projects that would result in permanent long-term emissions. 
In contrast, biosolids application at any one site would be short term because 
increased traffic volumes and associated air emissions would occur only during the 
brief period when the biosolids are delivered and applied.  Even though traffic and 
air emissions for any single biosolids application project would be short-term, 
areawide emissions from several biosolids application projects have the potential to 
create significant air quality impacts. 

In addition, the first impact and associated mitigation measures have been deleted and 
replaced with the following: 

Impact: Significant Increase in ROG, NOx, and PM10 from Biosolids Transport 
Vehicles and Biosolids Spreaders 

Transporting biosolids from wastewater treatment plants to farms and 
spreading and mixing biosolids into the soil would generate vehicle 
emissions and fugitive dust from the use of heavy-duty transport vehicles and 
farm vehicles. Individually, such actions from a single biosolids project 
would occur on a short-term basis and would likely have less-than-significant 
air quality impacts.  However, a large number of these actions occurring 
concurrently have the potential to generate substantial quantities of ozone 
precursors and PM10. 

Individual air districts classified as nonattainment areas for the state or 
federal ozone or federal PM10 ambient standards are required to prepare state 
implementation plans (SIPs) and air quality management plans (AQMPs) 
showing how they will come into compliance with the ambient standards. 
Those plans include emission budgets for vehicles and nonvehicular sources. 
Emissions from heavy-duty vehicles, including biosolid transport vehicles, 
are included within the emission budgets prepared as part of ozone and PM10 
AQMPs. Emissions from farm activities, including off-road vehicle travel 
and wind-blown dust, are also included in the emission budgets of those plans 
(O’Bannon pers. comm.).  Consequently, both on-road and off-road vehicular 
emissions associated with biosolids application projects are included in the 
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emission budgets in the applicable air quality plans.  Because those plans 
describe the measures that would be used to attain the ambient standards, no 
additional mitigation measures are needed and the proposed project is 
considered to have less-than-significant air quality impacts from on- and off-
road vehicle emissions. 

Mitigation Measure:  No mitigation is required. 

Master Response 6. Monitoring of Fecal Coliform versus Salmonella 

In developing the Part 503 regulations, the Natural Resources Council Committee of the 
National Academy of Sciences peer-reviewed the U.S. Environmental Protection Agency’s (EPA’s) 
risk assessment and methodologies.  Afterward, it made the following recommendation: “Until a 
more sensitive method for the detection of salmonella is developed, the present test should be used 
for support documentation, but not be substituted for the fecal coliform test in evaluating sludge as 
class A.” As such, the discharger is free to test for salmonella and use that information for support 
documentation, but those data will not be used to determine Class A biosolids.  It is acknowledged 
that the EPA is working on a more sensitive test for salmonella.  However, until a more sensitive test 
is developed, no test is sensitive enough to definitively determine class A biosolids.  The proposed 
GO has been modified to exclude current testing methods for salmonella for Class A Part 503 
compliance determinations but to allow for future EPA-approved methods of testing for salmonella. 

Master Response 7. Grazing Period Restrictions (Mitigation Measure 4-2 from the Draft EIR) 

Many commenters (mainly from municipal wastewater treatment plants and professional 
associations of sanitation districts) questioned Mitigation Measure 4-2 and the need to extend the 
grazing waiting period after biosolids application from the 30 days required by Part 503 regulations 
to the recommended 60-90 days.  In the commenters’ view, the Part 503 regulations were based on 
thorough scientific research.  Given this, many commenters requested justification for this mitigation 
measure. Points made included the fact that synthetic organic compounds (SOCs) in biosolids 
typically are detected in very low concentrations or not at all because the sludge treatment process 
destroys them, as it does pathogens, such as viruses.  The commenters felt that extension of the 
waiting period was unnecessary and potentially placed biosolids at an economic disadvantage 
compared to other mulches and soil amendments that might be used on pastureland and grazing land. 

The mitigation measure was proposed because of continuing uncertaintyover the occurrence 
and persistence in the soil environment of pathogens and SOCs associated with biosolids that could 
potentially affect the health of grazing animals and short-term land productivity.  Animal health is 
a land productivity issue because unhealthy grazing animals may not gain weight as rapidly as 
desirable or may not produce as much milk; in cow-calf operations, offspring or the quality of the 
meat may be inferior or unacceptable.  These conditions would reduce land productivity. 
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Many letters supported by references that included reprints of scientific reports came from 
commenters who were equally convinced that potentially dangerous and environmentally damaging 
levels of SOCs and disease pathogens are indeed present in biosolids, including “exceptional quality” 
(EQ) biosolids. After these and other readily accessible articles were reviewed, several were found 
to be sufficiently convincing to raise uncertainty and questions about the persistence of pathogens 
and SOCs and their potential impacts on grazing animal health. 

Articles reviewed included the following: 

Duarte-Davidson, R., and K. C. Jones.  1996. Screening the environmental fate of organic 
contaminants in sewage sludge applied to agricultural soils: The potential for transfers 
to plants and grazing animals.  The Science of the Total Environment 185:59-70. 

Alcock, R. E., A. Sweetman, and D. C. Jones.  1998. Assessment of organic fate in 
wastewater treatment plants, selected compounds and physicochemical properties. 
Chemosphere 38(10):2247-2262. 

Because of continuing uncertainty and controversy among members of the scientific 
community regarding this issue, the SWRCB staff recommends a conservative approach that results 
in an extended grazing waiting period.  This extension allows for natural soil bioremediation of any 
SOCs and disease pathogens that are incorporated into the soil with biosolids. The 30-day grazing 
waiting period was reviewed by the National Academy of Sciences (1996); it recommended that 
additional research be conducted. 

Several commenters pointed out that the EPA, when it released the Part 503 regulations, 
termed them as “works in progress” that would be updated as additional research is conducted. 
Several other commenters noted that the regulations were minimum standards (as most EPA 
regulations are) designed to be tailored to each state’s individual needs.  One commenter contrasted 
EPA’s approach to biosolids regulation with its more conservative approach to pesticide regulation, 
where in the face of uncertainty and unknown scientific information, a conservative approach is 
warranted and the burden of proof rests with the regulated industry to demonstrate environmental 
safety.  The SWRCB is considering a similar conservative approach with Mitigation Measure 4-2 
in extending the grazing waiting period until additional research is completed. 

One of the objectives of the proposed GO is to streamline the technical and environmental 
review and approval process for land application of biosolids for those sites and kinds of biosolids 
and management approaches that do not have significant issues requiring more in-depth evaluation 
and public comment. Because of this desire for streamlining, the proposed GO process must, by 
necessity, be conservative.  In fact, in releasing the Part 503 regulations, the EPA encouraged and 
assumed that state and local agencies will address additional site-specific issues. 

One of the mitigation measures included in the draft EIR is screening of soils and site 
conditions to eliminate problematic situations that require more in-depth technical information and 
analysis from being permitted under the proposed GO.  Along with being conservative, there may 
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be certain site-specific conditions under which the proposed GO’s conditions and mitigation 
measures may not be necessary. 

An individual seeking waste discharge requirements from an RWQCB has the choice of 
submitting an individual permit application for biosolids land application for those sites and biosolid 
compositions where the applicant does not believe the proposed GO and these recommended 
additional mitigation measures should apply.  One example may be where the applicant believes 
“very clean” biosolids could be applied directly to pasture grass, and not incorporated into the soil, 
allowing grazing to be initiated after 30 days.  The RWQCB could, on an individual project basis, 
confirm the quality of the material, based on land uses in the wastewater treatment service area or 
additional testing of the biosolids, and then, after technical review, approve such an application plan 
under an individual waste discharge requirement. 

Also see Response to Comment 1-3 on the issue of detection of SOCs in biosolids and 
Response to Comment 16-13 on competitive disadvantages of waiting. 

Master Response 8. Extension of Grazing Period Related to Public Health (Mitigation 
Measure 5-2 from the Draft EIR) 

Numerous comments were received regarding the scientific justification for Mitigation 
Measure 5-2 (on page 5-29 of the draft EIR).  This measure would extend the mandatory waiting 
period between the time biosolids are applied to grazing land and when animals can be allowed back 
on the land.  The EPA Part 503 regulations and the proposed GO each require a 30-day waiting 
period. Mitigation Measure 5-2 would extend the period to 60 or 90 days, depending on average 
temperatures at the application site.  Commenters felt that there is not adequate scientific 
justification for extending the waiting period beyond that required by EPA. 

The mitigation measure has been proposed because of ongoing uncertainty and differences 
of opinion in the scientific literature regarding the occurrence and persistence of pathogens and 
SOCs in lands receiving biosolids (see also Master Response 7).  There is a related concern 
regarding disease transmission via grazing animals. 

When analyzing the public health risks associated with grazing animals, the main exposure 
pathway of concern is via the food chain (grazing animal ingestion of soil material and pathogens, 
and hence human ingestion of contaminated, undercooked meat).  This exposure route is complex 
and the likelihood of exposure varies greatly with the pathogen. 

Key factors are management of the site to prevent exposure and the ability of the particular 
pathogen to survive outside of the host.  The longest-lived pathogens have typically been helminths 
such as Ascaris and Taenia, which have been found viable in biosolids-amended fields for up to 
many months and even years (Feachem et al. 1980).  There is little evidence of actual transfer of such 
parasites from sludge to animals (Eastern Research Group 1992), but  research conducted in Europe 
makes it clear that the pathway potential cannot be totally discounted (Isole et al. 1991).  In the 
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United States, the only documented cases of transfer of tapeworms from sludge to animals to humans 
involved the surface application of large quantities of untreated sludge to a cattle grazing area of a 
prison farm in Virginia (Hammerberg et al. 1978, see Appendix E). 

Appendix E in the draft EIR discusses the helminths of concern and their known or suspected 
presence in biosolids. Tapeworm (Taenia spp.) are primarily a hazard to livestock (beef and hogs) 
if the eggs are ingested from biosolids-amended fields that have not been properly managed 
(biosolids not tilled in and insufficient time allowed for die-off of any viable eggs). Ingestion of the 
eggs (from the soils/biosolids mixture at the surface) and the hatching of larvae and formation of 
cystercerci can damage the animal’s organs.  Humans can ingest the cysts from poorly cooked meat 
and develop the tapeworms. 

Of the helminths, ova of Ascaris sp. (the human roundworm) survive up to 7 years under 
favorable environmental conditions (U.S. Environmental Protection Agency 1985).  Work on the 
concentrations of Ascaris ova in sludges showed that this species had the highest concentration of 
all the helminths, with up to 10 ova per gram of sludge (Reimers et al. 1981). 

Data on the presence and viability of helminth ova in digested sludges are shown below: 

Helminth Egg Density in Treated Municipal Sludge 

Southern States1 Chicago2 

Helminth 
Mean Ova/g 
dry weight Viability 

Mean Ova/g 
dry weight Viability 

Ascaris spp. 9.6 69% 2.03 `64% 

Trichuris spp. 3.3 48-64% 0.360 20% 

Toxocara spp. 0.7 52% 1.73 53% 

Toxascarsi leonina – – 0.48 63% 

1 Source: Reimers et al. 1981. 
2 Source: Arthur et al. 1981. 

The size of protozoa and helminth eggs make them less likely to find their way into aerosols 
or groundwater at land application sites (Kowal 1985). The concern is for surface contact and 
possible ingestion if the biosolids are not incorporated into the soil. 

The National Research Council’s (NRC’s) review entitled “Use of Reclaimed Water and 
Sludge in Food Crop Production” recommended that “EPA should re-evaluate the adequacy of the 
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30-day waiting period following the application of Class B sludge to pastures used for grazing 
animals.” This recommendation is based largely on concern about beef and pork tapeworm, whose 
ova have a greater potential to remain viable when applied to fodder or grazing land.  According to 
Feachem et al. (1983) and the EPA model (SANDIA), 30 days should be sufficient time to destroy 
these ova.  However, the NRC cites a single study done in Denmark (Isole et al. 1991) that showed 
that a small portion of the ova remained viable for 5-6 months. They were nonviable after 
8-10 months of soil exposure. 

In considerations of such data, climatic conditions are important.  In a drier climate, such as 
California’s, dessication and death of potential pathogens will occur more quickly and at a much 
higher rate.  However, NRC noted that in this country, we depend on consumer cooking of meat to 
destroy any helminth cysts. Managing land application of biosolids and meat inspections provide 
additional controls.  NRC further notes, “Generally, the fewer viable eggs of Taenia species allowed 
on grazing land, the better; however, the actual risk of a too short waiting period may not be 
measurable.”  The draft EIR with Mitigation Measure 5-2 recommends extending the 30-day period 
to 60 or 90 days as a precaution until better scientific evidence is available to indicate that the risk 
is minimal from the potential exposure. 

Based on the information presented above and in Master Response 8, and the ongoing 
controversy over the fate of pathogens and SOCs in soils receiving biosolids, Mitigation Measure 5-2 
has been left unmodified. 

Master Response 9.  Visible Airborne Particulate Matter 

Many comments were received regarding the need for a wind speed restriction in the 
proposed GO. It is acknowledged that all dust from land application sites is not biosolids, the 
prohibition stated in the proposed GO is qualitative and that specifying a moisture content and a 
maximum-allowed wind gust threshold is an alternative means of addressing the same issue.  This 
issue was given considerable thought.  Ultimately, the proposed GO has been changed to modify the 
requirement to be less qualitative. The proposed GO now specifies that all biosolids sites must use 
material that is greater than 50% moisture content.  For sites where tilling is proposed, biosolids 
must be incorporated within 24 hours in arid areas and within 48 hours in other climate zones.  Also, 
a requirement to cover biosolids stored in the field for more than 24 hours has been added to control 
windblown material.  By requiring a minimum moisture content, covering, and incorporation in an 
expedient manner, the potential for biosolids movement offsite will be reduced.  A wind gust 
threshold was deemed inappropriate because of the difficulty of calibrated measurement applications 
statewide and the site-specific nature of wind events. 

The text of the proposed GO, as found in Prohibition No. 14 of Appendix A, is changed to 
read as follows: 
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Any visible airborne particulate leaving the application site during biosolids 
applications or during incorporation of biosolids at the permitted site The application 
of biosolids containing a moisture content of less than 50% is prohibited. 

Also, the following text is added to the proposed GO, as found in Discharge Specification 
No. 6 of Appendix A: 

If biosolids are applied to sites where the field will be tilled, biosolids shall be 
incorporated within 24 hours after application in arid areas and within 48 hours in 
nonarid areas. Tillage practices shall be used that minimize the erosion of soils from 
the application site by wind, stormwater, or irrigation water. 

The text of the proposed GO, as found in Biosolids Storage and Transportation Specifications 
No. 6 of Appendix A, is modified as follows: 

Biosolids storage facilities that contain biosolids between October 1 and April 30 
shall be covered during periods of runoff-inducing precipitation placed onsite for 
more than 24 hours shall be covered. 

The text for page ES-9, bullet 10 of the draft EIR is revised as follows: 

application or incorporation into the soil is permitted when wind may reasonably be 
expected to cause airborne particulate to drift from the site no application of biosolids 
containing a moisture content of less than 50%; 

Master Response 10. Basis for Size Restrictions on Application Sites 

Several commenters asked why the SWRCB had established 2,000 acres as the maximum 
size or operation to be permitted under one GO permit. Two thousand acres is a large operation, 
occupying more than 3 square miles. This size restriction, taken from the original Central Valley 
GO, was based on the average size of large-scale land application sites in the Central Valley.  It was 
deemed undesirable to permit larger operations under a single permit because of the likely change 
in site conditions across such an expansive area. 
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Master Response 11. High/Low Potential for Public Exposure to Biosolids 

Several commenters requested that the proposed GO contain an expanded definition of “high 
potential for public exposure”.  The text of the proposed GO in Finding No. 3(q.) of Appendix A is 
revised as follows: 

High Potential for Public Exposure Areas: Land  located within one-half mile of  a 
developed border of a populated area. educational facilities, facilities designated for 
recreation activities other than hunting, fishing, or wildlife conservation, places of 
public assembly, hospital, or similar sensitive receptors. 

Because the definition for “high potential for public exposure” has been revised, the 
definition for “low potential for public exposure” in the proposed GO is revised as follows: 

Low Potential for Public Exposure Areas:  Land not located within one-half mile of 
a developed border of a populated area meeting the definition of high potential for 
public exposure areas. 

Because of the modification to the definition of “high potential for public exposure” in the 
proposed GO, page 6-7 of the draft EIR, first impact and Mitigation Measure 6-1, are revised as 
follows: 

Impact:  Application of Class B Biosolids at Locations That May Conflict with 
Existing Land Uses in Urban Area; Recreation Areas; or Other Sensitive Areas, 
Including Schools, Hospitals, and Recreation/Public Assembly Areas 

The proposed GO contains specifications, exclusions, and prohibitions designed to 
minimize conflicts with land uses adjacent to application sites.  For example, it 
specifies areas of the state identified as “unique and valuable public resources” that 
are not regulated by the proposed GO and for which site-specific permits would be 
required; it requires compliance with the provisions of Part 503 regulations regarding 
the land application of biosolids that meet provisions for vector reduction; it prohibits 
the dissemination from biosolids application sites of visible airborne biosolids 
particles, it stipulates the use of tillage procedures that minimize wind erosion; and 
it prohibits application within 500 feet of residential buildings.  However, the GO 
does not include setbacks from facilities for recreation activities; places of public 
assembly; hospitals; or other sensitive receptors that could be included under the 
definition of “populated areas” provided under “High Potential for Public Exposure 
Areas” in the definition section of the GO. Although the proposed GO identifies the 
types of land uses where the high potential for public exposure could occur, it does 
not prohibit the use of biosolids adjacent to these areas.  (The application of Class A 
biosolids would not conflict with these potential adjacent land uses because Class A 
biosolids have been treated to meet more stringent pathogen reduction standards than 
Class B biosolids.)  The application of Class B biosolids near these sensitive 
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receptors could conflict with the land use (activities could be disturbed as a result of 
increased noise or traffic).  This impact is considered potentially significant.  To 
reduce this impact to a less-than-significant level, the SWRCB shall implement 
Mitigation Measure 6-1. 

Mitigation Measure 6-1.  Require setbacks from areas defined as having a high 
potential for public exposure. The GO will be modified to state that: 

(a) no application of Class B biosolids shall be permitted within an area defined in 
the GO as having a high potential for public exposure unless the biosolids are 
injected into the soil and 

(b) educational facilities; facilities designed for recreation activities other than hunting, 
fishing, or wildlife conservation; places of public assembly; hospitals; or similar sensitive 
receptors shall be included in the definition of “populated area” as used in conjunction with 
the designation “High Potential for Public Exposure Areas.” 

Mitigation Measure 6-1.  Require injection of biosolids in areas defined as 
having a high potential for public exposure for Class B biosolids. The proposed 
GO will be modified to state that no application of Class B biosolids shall be 
permitted within an area defined in the proposed GO as having a high potential for 
public exposure unless the biosolids are injected into the soil. 

Master Response 12. United States versus European Standards for Land Application of 
Biosolids 

Several commenters were concerned that the SWRCB was using the federal Part 503 
regulation as a starting point for its proposed GO regulating land application of biosolids, when most 
European countries have adopted controls that are much more restrictive.  Canada and much of 
Europe have limits on the levels of heavy metals that can be applied to land that are, in most 
instances, lower than those proposed in the GO. In some instances, they are considerably lower.  The 
differences are generally attributed to the method used to establish the limits. 

The EPA developed its cumulative limitations based on an assessment of the various 
pathways for metals transfer from biosolids to soils and thence to humans or animals, with the goal 
of protecting humans, plants, and animal health.  This approach allows for a gradual buildup of 
metals in the soil up to a point where an unacceptable health risk would occur.  European and 
Canadian standards have been established using a variety of other standards and goals.  For some, 
a policy of no accumulation or no net increase in background levels of metals in the soils was used 
to guide creation of limits.  Because the natural attenuation of metals in soils is extremely slow, 
allowable amounts of intentional additions from biosolids are extremely small.  Other countries have 
based their metals limits on the results of field studies or actual land application operations where 
an adverse effect on humans, plants, animals or soil microorganisms was observed.  Limits have 
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been established below those concentrations where effects were observed after allowing for a 
variable safety margin (McGrath et al. 1994). 

The scientific basis for the above approaches has been questioned in the technical literature 
surrounding land application of biosolids.  There appears to be no stronger scientific basis for the 
European and Canadian standards than there is for the standards contained in the United States’ 
Part 503 regulations; there is primarily a difference in the choice of target organisms for the health 
risk analysis and willingness to accept some health risk to support the reuse of treated sewage sludge. 
SWRCB staff has taken the Part 503 metals limitations, which are designed to protect human, plant, 
and animal health, and increased restrictions on metals application by requiring that soil background 
metals concentrations be included in the calculation of cumulative limits.  Federal (EPA) and state 
(SWRCB-proposed GO) regulations also allow for modification as ongoing research into the effects 
of biosolids land application continues to better define the health risks and the effects on soil 
sustainability. 

Master Response 13.  Surface Water and Groundwater Quality Impact Conclusions 

Several comments were received that generally questioned and recommended changes to the 
conclusions reached in the EIR regarding the CEQA level of significance for surface water and 
groundwater quality impacts.  The analysis of water quality impacts that could occur from 
implementing the proposed GO, and the identification of their significance determination according 
to CEQA guidelines, was based partially on the comparative analysis conducted for development of 
the federal Part 503 regulation.  Conservative assumptions of biosolids land application rates, 
duration of land application, contaminant concentrations, and environmental thresholds formed the 
basis of Part 503's rule development process. 

Based on each chemical contaminant’s fate and transport characteristics in the soil and 
aquatic environment, the risk of contamination through either the surface water or the groundwater 
pathway was evaluated in the Part 503 risk assessments and determined not to be limiting for any 
contaminant. Fourteen environmental pathways were evaluated for the Part 503 regulations. The 
concentrations of the regulated trace metals in biosolids deemed protective under these conservative 
fate and transport assumptions were limited by environmental pathways.  These pathways involved 
long-term application of biosolids, and direct ingestion of biosolids by children, human consumption 
of food grown in biosolids, plant phytotoxicity, or animal toxicity. 

Risk assessments were also performed for a wide variety of SOCs. However, based on the 
extremely low probability of occurrence and minimal concentrations of SOCs in biosolids samples 
from around the country, EPA determined that regulations for SOCs in the final Part 503 regulations 
were unnecessary. 
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The proposed GO includes several prohibitions and restrictions that are more conservative 
than the federal Part 503 regulations: 

# Land application of mixed wastes composed of  EQ biosolids are regulated under the 
proposed GO; Part 503 risk assessments found that EQ biosolids do not pose an 
environmental risk and therefore are not regulated under the federal rules. 

# Land application is limited by setback distances from selected water resources such as 
wells and water bodies, runoff restrictions and slope. The risk assessments and resulting 
concentration limits for Part 503 regulations are based on assumptions that application 
occurs continuously on lands directly adjacent to water resources. 

# Land application is prohibited on steep slopes unless a certified erosion control plan is 
implemented. 

# Monitoring is required if groundwater is within 25 feet of ground surface.  The Part 503 
regulations determined that no monitoring of groundwater was necessary to ensure 
protection of groundwater resources. 

# The cumulative limitations for heavy metals coming from biosolids are
conservative than under the Part 503 regulations. 

 more 

A comprehensive preapplication report must be submitted that includes requirements for 
background soils testing of metals and testing of selected organic compounds in the biosolids that 
will be applied. 

The conservative assumptions and extensive risk assessments performed for development 
of the Part 503 regulations, combined with the additional conservative provisions, policies, and 
procedures contained in the proposed GO, provide a comprehensive basis for evaluating potential 
environmental impacts to surface water and groundwater resources for the EIR and determining that 
those impacts would be less than significant.  Implementation policies and procedures under the 
proposed GO provide adequate flexibility for RWQCB staff to issue notices of application, with any 
additional allowable permit or enforcement conditions deemed necessary for protection of 
site-specific resources, for each notice of intent and preapplication report for land application.  The 
general provisions, prohibitions, restrictions and minimum standards for land application under the 
proposed GO would be protective of water quality and consistent with RWQCB basin plans, state 
and federal water quality standards, and provisions of the state water code. 

The proposed GO would be applicable for 15 years, after which it would be evaluated for 
necessary changes.  In contrast, the risk assessments conducted for the Part 503 regulations were 
based on application of biosolids occurring continuously for 20 years, with exposed individuals 
obtaining all their drinking water from an affected well for 70 years. Therefore, biosolids application 
under the proposed GO has a low probability of exceeding threshold assumptions used for risk 
assessments in the Part 503 regulation development process.  
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The proposed GO requires RWQCB staff to ensure that application projects conducted under 
the proposed GO do not cause or contribute to any violation of water quality standards. Therefore, 
the potential impacts were considered less than significant, given that RWQCB staff are trained to 
identify potential water quality contamination processes and have available knowledge of the 
resources in their jurisdiction.  They would use professional judgment for each application to land-
apply biosolids to ensure that the proposed practices and site conditions protect the local water 
resources. 

Master Response 14.  Validity of Groundwater Quality Analyses Given the Controversy over 
the Part 503 Regulations 

Several commenters questioned the validity of the analysis of potential groundwater quality 
impacts in the EIR, given that there is some controversy over assumptions used for the Part 503 
regulations regarding the fate and transport processes of regulated contaminants and other 
contaminants that were not addressed under Part 503 regulations. With respect to different 
chemicals typically present in treated biosolids and geohydrologic conditions in California, the 
analysis of potential groundwater quality impacts for the EIR were primarily based on the risk 
assessments prepared for the Part 503 regulation development process (as described in Master 
Response 13) and the level of protection afforded by the proposed GO for the fate and transport of 
nitrate nitrogen. 

Nitrates were used as a key indicator of potential groundwater quality impacts that could 
occur under the proposed GO because nitrates are readily soluble in water, they are readily present 
in biosolids or are rapidly produced from conversion of ammonia, and their transport is relatively 
unimpeded after water has infiltrated beyond the root zone where plant uptake can occur.  Nitrate 
that infiltrates beyond the root zone is relatively unaffected by physical adsorption, structural 
modification, or decay processes.  Other regulated and nonregulated chemical and biological 
contaminants have fate and transport characteristics governed by numerous factors.  These generally 
restrict or impede transport in soil to some degree, including photodegradation; oxidation and 
reduction; solubility in water; affinity for organic matter, clay particles, and inorganic complexes; 
death and decay rates; biological uptake, absorption or degradation; and other physical/chemical 
degradation processes.  The fate and transport of trace metals, SOCs and biological constituents are 
generally impeded to some extent by these various processes.  Although some constituents may have 
transport characteristics similar to nitrate, there are no other chemical constituents with greater 
transport rates in the soil-water column than nitrate and other similar inorganic ions, such as 
chloride, that are conservative of their mass in the aquatic environment. 

In addition, analysis of the potential effects of proposed GO implementation on groundwater 
quality based on nitrate is considered a conservative approach. It is regulated with state and federal 
primary drinking standards; California also has applicable numerical water quality objectives for 
nitrate in groundwater used for municipal supplies.  Nitrate is relatively unaffected by typical 
drinking water treatment plant processes, such as coagulation and filtration; therefore, standards must 
protect the source water because nitrate cannot easily be removed. Other inorganic constituents with 
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similar properties, including chloride, salinity and total dissolved solids, are regulated by certain 
RWQCBs and EPA, with less stringent water quality objectives or secondary drinking water 
standards. For many trace metals and SOCs, either there are no established state groundwater quality 
objectives, or regulation of these constituents is through state and federal drinking water standards, 
for which compliance is required after water has passed through treatment processes.  Many 
contaminants are readily removed as water infiltrates from the soil surface down to the groundwater 
or are downgraded to less harmful compounds through various physical, chemical, and biological 
processes. 

Consequently, nitrate fate and transport were considered limiting factors for the analysis of 
potential impacts and protection of groundwater from contaminants in biosolids that could be 
land-applied under the proposed GO. The impact analysis therefore presumes that if a complete 
biosolids application program, pursuant to conditions of the proposed GO and in compliance with 
appropriate mitigation measures, would reduce transport of the highly mobile nitrate contaminants, 
then there would be very low probability of contamination from other less-mobile contaminants. 
The primary measure in the proposed GO that ensures minimal risks to groundwater impairment 
requires land application to not exceed the agronomic rate of nitrogen uptake. If nitrate is not 
allowed to infiltrate past the root zone at concentrations that would impair groundwater quality, then 
there would be low risk from transport of other contaminants. The proposed GO provides RWQCB 
staff with the regulatory provisions and scientifically based assurances that groundwater impairment 
from other less-mobile contaminants would not occur. In addition, if RWQCB staff determines that 
a biosolids application project could contribute to an area of existing regional groundwater nitrate 
contamination, the project can be required to modify application practices to further reduce the 
potential contributions to those existing problems or issue a site-specific WDR to address a unique 
site. 

Master Response 15.  Validity of the Groundwater Analysis Given the Depth-to-Groundwater 
Requirements 

Comments were received that questioned the validity of impact analyses for groundwater 
quality, given that no minimum depth to groundwater is specified in the proposed GO for land 
application areas, recommended minimum depths to groundwater where biosolids application should 
not be allowed, or both.  The risk assessments conducted for the Part 503 regulations were extremely 
conservative with respect to the distance of application of biosolids from groundwater resources on 
a horizontal and vertical basis.  Potential transport of contaminants via the groundwater pathway 
were based on depth to groundwater of 1 meter (3.2 feet) and no lateral separation (human drinking 
water from a well located directly within the area of biosolids application).  In practice, the 
prohibition of application to saturated lands and normal agricultural practices would preclude 
application to lands that have groundwater tables within the 1 meter zone because landowners would 
not typically grow crops in soils where the root zone is saturated.  In addition, as described in Master 
Response 14, nitrate is a readily soluble compound within biosolids (or formed from ammonia in 
biosolids) that can infiltrate to groundwater unimpeded by soil interactions.  There would be very 
low probability of groundwater impairment from trace metals and SOCs in biosolids that are 
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considerably less mobile if nitrate is not land applied at levels that would become detrimental in 
groundwater. 

The proposed GO requires monitoring to be performed on areas that do have high 
groundwater levels (less than 25 feet from ground).  Groundwater monitoring was not considered 
adequate mitigation for potential groundwater quality impacts because it would not sufficiently 
reduce, avoid or minimize the impacts under the State CEQA Guidelines. However, water quality 
monitoring is a particularly useful tool for the RWQCB staff that is responsible for implementing 
the biosolids permitting programs under the proposed GO because it will allow identification and 
tracking of whether land application in those areas is causing water quality impairment. Nitrate is 
therefore a good indicator for monitoring biosolids application sites because it is highly mobile 
compared to other regulated and nonregulated trace metals, pathogens, and SOCs.  An RWQCB 
executive officer can impose more restrictive water quality monitoring requirements on applicators 
as well.  If water quality impairment occurred and was detected, the RWQCB could enforce cleanup 
and abatement orders under provisions of the state water code. Consequently, SWRCB staff 
considers the impact analysis and CEQA significance conclusions justifiable given the very 
conservative conditions imposed upon land application projects that would be conducted under the 
proposed GO. 

Concerns about migration of microbes into groundwater have also been considered in the EIR 
analysis.  EPA is considering the need for microbial monitoring as part of its upcoming groundwater 
rule. When EPA issues its final rule, the SWRCB will review it and determine whether microbial 
monitoring requirements should be added to the GO. 

Master Response 16. Groundwater Quality Analysis and Preferential Flow Paths 

Some commenters are concerned that groundwater impacts may be underestimated, given 
that several research studies indicate that large pores in soil created by worms, roots, other burrowing 
animals, or physical processes may create preferential flow paths for infiltrating water and soluble 
contaminants.  SWRCB staff does not disagree with the premise that preferential flow paths may 
facilitate or increase contaminant transport rates to groundwater.  However, as described in Master 
Response 15, the Part 503 risk assessments for the groundwater pathway were based on an extremely 
conservative depth to groundwater assumption of 1 meter in sandy soils. The presence of 
macropores would not substantially affect the groundwater depth impact assessment; with respect 
to depth the increased transport of constituents in macropores would have a relatively small effect 
on groundwater quality given that the very shallow groundwater conditions were evaluated for the 
Part 503 regulations. 

In addition, Master Response 14 describes the relationship between fate and transport of 
soluble nitrate to less-soluble contaminants, and the effect that relationship has on the evaluation of 
potential groundwater quality impacts.  Because all contaminants would be subject to the same 
preferential flow paths as for nitrate over the distance of 1 meter, the potential groundwater quality 
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impacts from contamination with different chemicals would not be expected to be any greater than 
for nitrate. 

Master Response 17. Setback Distances, Flooding, and Relationships to Water Quality Impact 
Analyses for Surface Water Resources 

Several commenters questioned the level of protection afforded surface water resources by 
setback distances required in the proposed GO.  Master Response 13 describes some of the major 
assumptions for the impact analysis in the EIR.  With respect to biosolids application that occurs 
within certain setback distances, potential surface water quality impacts were primarily evaluated 
based on the existing evidence from the Part 503 risk assessments and rule development process and 
on the site-specific information and protective measures that RWQCB staff would have at its 
disposal to ensure that an application project complies with waste discharge requirements.  In 
particular, under the proposed GO, each notice of intent and preapplication report would be reviewed 
by RWQCB staff members who are trained in the implementation of waste discharge permitting 
procedures, have access to site-specific information, and have discretionary authority to determine 
whether the project would be protective under and consistent with state water quality standards and 
provisions of the water code. 

Nothing in the proposed GO would preclude RWQCB staff members from requiring 
individual waste discharge requirements (WDRs) if they determine that there would be an 
unacceptable risk to water quality.  The setback distances, requirements for erosion control plans on 
steep slopes, and other general provisions of the proposed GO are consistent with typical best 
management practices (BMPs) required for WDRs approved for other similar waste discharges. 
Therefore, SWRCB staff considers the evaluation methods and assumptions for potential surface 
water quality impacts appropriate and CEQA significance conclusions justified. 

With respect to biosolids application in areas subject to flooding, potential water quality 
impacts were considered minimal because the proposed GO prohibits land application of biosolids 
in areas subject to erosive events.  This condition will prohibit land application of biosolids in stream 
floodways and lands adjacent to streams subject to erosive floodflows or causing gully erosion. 
SWRCB staff is confident that RWQCB staff members have the necessary skills and resources to 
identify areas susceptible to erosive forces; placement of biosolids in these areas would be avoided 
through review of the preapplication report information required under the proposed GO.  Areas 
subject to erosive forces can be distinguished using information such as the location of defined 
streambanks and terraces and mapped information required in the preapplication report. 

Recommendations in comment letters to increase the restricted area for biosolids application 
beyond the designated 100-year floodplain are not considered necessary by SWRCB to ensure water 
quality protection.  The Federal Emergency Management Agency determines and maps the 100-year 
floodplains. Floodplain areas between the main floodway channel and outer floodplain boundary 
are subject to varying probabilities of being exposed to flooding.  The outer fringes of defined 
floodplains in the generally level Central Valley or near larger rivers typically are subject to 
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inundation or erosion events infrequently. Areas outside of 100-year floodplains have a statistical 
probability of flooding that is less than once every100 years; these are considered extremely unlikely 
events. Floodwaters on floodplains of larger rivers in flat valleys such as the Central Valley are often 
shallow and have low flow velocities; biosolids that may be applied in such areas would have a low 
probability of washing off of the site. Determining a setback restriction based solely on a statistically 
defined floodplain would be arbitrary.  When used to determine whether there is a significant risk 
that biosolids would be carried from a specific land application, site floodplain mapping should be 
evaluated in concert with local topography, distance from active stream channels, and physical 
evidence of erosive floodflows. Isolated and infrequent inundation of biosolids application sites, 
provided they are not areas of gully erosion and washout, would not pose a significant threat to water 
quality. 

Master Response 18. Ohio Study 

Two commenters noted that information cited in the draft EIR from a study by Dorn et al. 
(1985) was not accurately portrayed.  The Dorn et al. report, also referred to as the Ohio farm study 
and the Ohio health study, presented epidemiological results of a comparative study of farms in 
Ohio. Some of the farms were using biosolids for crop fertilization; others were using conventional 
fertilizers for a source of plant nutrients. 

The concerns raised about the use of the Ohio farm study are noted, and it is agreed that the 
information from the study could have been presented more clearly.  The mathematical calculations 
made in converting metric tons per hectare to wet tons per acre were made incorrectly and are 
revised. The precautionary notes on the use of these data to predict health risks are noted. The text 
on draft EIR page 5-26, paragraph four, and page 5-27, first paragraph, are amended as follows to 
address the concerns expressed: 

Incidental human contact and farmworker and family contact with biosolids were 
evaluated in an extensive study reported by Dorn et al. (1985).  The 3-year study 
covered three geographical areas in Ohio and included 47 farms (164 persons in 78 
families were evaluated) receiving annual applications of  treated sludge (average of 
2-10 dry metric tons/hectare/year; average of 20-90 3.6-17.8 wet tons per acre per 
year at 25% solids) (Dorn et al. 1985). The illness rates  in the families at their farms 
were compared with 46 control farms (130 persons from 53 families), all of whom 
initially participated by cooperating with monthly questionnaires concerning their 
health and their animals’ health, annual tuberculin testing, and quarterly blood 
sampling for serological testing.  It should be noted that the number of participating 
farms dropped as the study went on, and only 27% of the 93 original farms completed 
participation in the 3-year study. 
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A summary of the two study groups and their numbers over the years is shown 
below: 

Number Participating 
Study Number 

Unit Group Started 1 Year 2 Years 3 Years 

Farms Sludge 47 47 36 13 
control 46 46 37 13 

Participants Sludge 165 165 126 53 
control 130 130 109 37 

Source: Comment letter 43, page 17 as cited from Dorn et al. 1985. 

The study found that the estimated risks of respiratory illness, digestive illness, or 
general symptoms were not significantly different between sludge farm and control 
farm residents (Dorn et al. 1985).  It also found no observed differences between 
disease occurrence in domestic animals on sludge and on control farms.  The  
frequency of serological conversions (fourfold or greater rise in antibody) to a series 
of 23 test viruses and the frequency of associated illnesses were similar among 
persons on sludge and control farms.  The absence of observed human or animal 
health effects resulting from sludge application in this study of Ohio farms should be 
considered with the knowledge that relatively low sludge application rates were used 
on these farms; the rates are consistent with were lower than typical application rates 
for agricultural uses in California (which may be as high as 30-40 wet tons per acre 
per year). Necropsy data and analyses of tissues found significant cadmium and lead 
accumulations in the kidneys of calves grazing sludge-treated pastures.  The 
consequences of this are not known in terms of either animal health or human health, 
assuming humans consume the kidney tissue on a regular basis in animals that 
bioaccumulate trace metals in their organs. 

The authors reported that “the possibility of PCB and other toxic organics reaching 
crop land is an issue of concern to farmers” and indicated that “more research is 
needed.”  They further noted that “caution should be exercised in using these data to 
predict health risks associated with sludges containing higher levels of disease agents 
and with higher sludge application rates and larger acreages treated per farm than 
used in this study” (Dorn et al. 1985). No similar subsequent studies have been 
conducted because the risks were deemed to be low and the costs for such studies are 
very high. 

While the Ohio study does not present information that is completely applicable to the 
situation in California, it does represent the most thorough epidemiological study of biosolids land 
application in the United States.  Its results, therefore, have been reported.  Determinations of health 
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 risks reported in this EIR are not based on the results of the Ohio study; rather, they are based on a 
review of available technical literature and the health risk assessments conducted by EPA to support 
the Part 503 regulations. 
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Chapter 3. Comments and Responses to Comments 

This chapter documents the responses to each of the comments received on the draft EIR. 
When a comment resulted in a change to the draft EIR, the response refers to the location in the text 
of the draft EIR where the change is to be made.  Added text is indicated with double underlining 
(additions) and deleted text is struck out (deletions).  Agencies and individuals who submitted 
comments on the draft EIR are identified in Table 3-1; the comments in these letters have been 
responded to. Persons who submitted written comment after the public review period are listed on 
Table 3-2; however, responses to these comments have not been provided because the comments 
were received after the close of the comment period. 

The draft EIR also was discussed at a series of public hearings held at the following 
locations: 

# Palmdale, California: August 16, 1999, 
# Bakersfield, California: August 17, 1999, and 
# Sacramento, California: August 23, 1999. 

Commenters who attended the public hearings are listed in Table 3-3, and comments received 
at those meetings are addressed following the responses to the written comments.  The master 
responses referred to in some responses are provided in Chapter 2 of this final EIR. 
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Table 3-1. Written Comments Received during the Public Review Period 

Page 1 of 3 

Letter 
Agency/Person Date Number 

Federal 

U.S. Environmental Protection Agency - Region IX / Lauren V. 9/10/99 1 
Fondahl 

State 

Delta Protection Commission / Margit Aramburu 6/29/99 2 

California Department of Fish and Game / W.E. Loudermilk 9/10/99 3 

California Department of Health Services / James M. Waddell 9/10/99 4 

Local Agencies 

Antelope Valley APCD / Eldon Heaston 7/12/99 5 

Phillips, PhD. 

David Koch 

Tuolumne County Board of Supervisors / Laurie Sylwester 8/17/99 6 

Palmdale Water District / Dennis LaMoreaux 8/19/99 7 

Jamestown Sanitary District / Ron Boyd-Snee 8/29/99 8 

Sacramento Regional County Sanitation District / Craig Lekven 9/7/99 9 

Antelope Acres Town Council / Virginia M. Stout 9/8/99 10 

Imperial Irrigation District / Vickie Doyle 9/8/99 11 

Kern County - University of California Extension / Ralph L. 9/8/99 12 

Las Virgenes Water District / James E. Colbaugh 9/8/99 13 

City of Los Angeles Dept. of Public Works / Raymond J. Kearney 9/8/99 14 

Ventura County Resources Mgmt. Agency / Terrence O. Gilday 9/8/99 15 

East Bay Municipal Utility District / David R. Williams 9/9/99 16 

Imperial County Planning Dept. / Jurg Heuberger, AICP 9/9/99 17 

Vallejo Sanitation & Flood Control District / Charles Mosley 9/9/99 18 

City of Watsonville, City Utilities Customer Service Division / 9/9/99 19 



Table 3-1. Continued 
Page 2 of 3 

Letter 
Agency/Person Date Number 

L.A. County Board of Supervisors (Antelope Valley) / Michael D. 9/10/99 20 
Antonovich 

Central Delta Water Agency / Dante John Nomellini, Jr. 9/10/99 21 

Eastern Municipal Water District / Anne Briggs 9/10/99 22 

L.A. County Sanitation Districts / Michael Sullivan 9/10/99 23 

City of San Jose / Environmental Services Dept. / William K. 9/10/99 24 
Rudman, Jr. 

Other Organizations and Individuals 

Harper & Shell Associates / William P. Harper 8/17/99 25 

Kern Food Growers Against Sewage Sludge 8/17/99 26 

A.V. United Water Purveyors, Inc. / Jim Barletta 8/17/99 27 

Columbine Vineyards / M. Caratan, Inc. 8/20/99 28 

Bonnie Saiz 8/24/99 29 

DHJ Engineering / Dan Hinrichs 9/1/99 30 

Terry Noonan 8/2/99 31 

Sally Radics 8/3/99 32 

Marilyn E. Brown 8/4/99 33 

Daniel Villenga 8/4/99 34 

Anne Villenga 8/4/99 35 

Sierra Club - Santa Lucia Chapter / Holly Sletteland 9/5/99 36 

37 

Citizens of Fig Street / Tom & Linda Stockstill 9/6/99 

Jeanne Davies 9/6/99 

38 

John & Noreen Cade 9/7/99 39 

Greenberg Glusker Fields Claman & Machtinger LLP 9/7/99 40 
(Kernross Estates) 

G. L. Lannum 9/7/99 41 

Superior Resources LLC / John M. Sullivan 9/8/99 42 



Table 3-1. Continued 
Page 3 of 3 

Letter 
Agency/Person Date Number 

Center for Sludge Information (CSI) / David Broadwater 9/9/99 43 

Desert Citizens Against Pollution 9/9/99 44 

RPI / Bio Gro / Heidi Marks 9/9/99 45 

Bay Area Dischargers Association / David R. Williams 9/10/99 46 

Consumers Food Protection Association 9/10/99 47 

Hi-CAP / Desert Citizens Against Pollution / Lyle Talbot 9/10/99 48 

Tri-Tac / SCAP 9/10/99 49 

California Farm Bureau Federation / Ronald Liebert 9/10/99 50 

Heather Mitchell Undated 51 

Raymond V. Clampitt Undated 52 

California Grape & Tree Fruit League/Richard Matoian 9/10/99 53 



Table 3-2. Written Comments Received after the Public Review Period 

Agency/Person Date Received 

Senator Pete Knight September 13, 1999 

Ironhouse Sanitary District September 13, 1999 

Fresno County Human Health Services September 16, 1999 

James Bort September 20, 1999 

Assemblyman George Runner September 20, 1999 

Carla Callings September 22, 1999 

Supervisor Michael Antonovich September 27, 1999 



 

Table 3-3. Commenters Who Attended Public Hearings 

Page 1 of 2 

Number Commenter Organization 

Palmdale—August 16, 1999, 1 p.m. 

P1 Harry Broddock Quartz Hill Council 

P2 Joseph Yore Individual 

P3 Noreen Cade Individual 

P4 John Cade Individual 

P5 Joseph Yore Individual 

P6 Layne Baroldi California Association of Sanitation Agencies 

Palmdale—August 16, 1999, 6 p.m. 

P7 Wendy Reed Individual 

P8 Michael Currado Individual 

P9 Michael Currado, Jr. Individual 

Bakersfield—August 17, 1999, 1 p.m. 

P10 Edwin Camp Kern Food Growers Against Sludge 

P11 Paul Giboney Kern Food Growers Against Sludge 

P12 William Harper Harper & Shell 

P13 Anton Caratan Individual 

P14 Layne Baroldi California Association of Sanitation Agencies 

P15 Gary Karr Individual 

P16 Steve Stockton Responsible Biosolids Management 

Bakersfield—August 17, 1999, 6 p.m. 

P17 Arthur Unger Sierra Club 

P18 Dennis Fox Individual 

P19 Diane Gilbert City of Los Angeles 

Sacramento—August 23, 1999, 10 a.m. 

P20 Ron Boyd-Shee Jamestown Sanitation District 

P21 Don Nessl Tuolumne Utilities District 



Table 3-3. Continued 

Page 2 of 2 

Number Commenter Organization 

P22 Dan Hinrichs BJH Engineering 

P23 Mike Sullivan Los Angeles County Sanitation District 

P24 Craig Levken Sacramento Regional County Sanitation 
District 

P25 John Sullivan Superior Resources 



 

     

  

 

  

  

 

 

   

Chapter 4. Revisions to the Draft EIR 

This chapter, which identifies all changes to be made to the draft EIR in response to public 
and agency comments, is errata to be inserted into the draft EIR to provide a complete record of the 
EIR’s final text.  This chapter organizes the changes for each chapter in the draft EIR. All changes 
indicated in this chapter are reflected in the Responses to Comments in Chapter 3.  The location of 
each change is identified, and the revised text is provided.  Added text is indicated with double 
underlining (additions) and deleted text is struck out (deletions). 

Executive Summary 

# The first paragraph on draft EIR page ES-2 is hereby revised to include the following final 
sentence: 

Biosolids is defined as sewage sludge that has been treated and tested and 
shown to be capable of being beneficially and legally used as a soil 
amendment for agriculture, silviculture, horticulture, and land reclamation 
activities as specified under 40 CFR Part 503. 

# The third paragraph on page ES-2, fifth sentence is revised to read: 

The IWMB designates a reasonable local agency in each county... 

# The beginning of the final paragraph on page ES-3 and other occurrences are revised as 
follows: 

The California Association of Sanitary Sanitation Agencies (CASA) . . . 

# The following text has been added to page ES-6, under “Overview,” immediately before the 
last sentence: 

Projects that fail to meet the criteria established by the GO may still apply for 
an individual permit from the RWQCB. 

# Text on page ES-6, second paragraph under Applicability, first sentence: Change to read: 

Under the GO, the discharger is primarily defined as the landowner 
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and generator but also may include the individual business, or 
organization involved in the generation, transportation, use, and 
application of biosolids. 

# Text on page ES-6, third paragraph under Applicability, second sentence: Change to read: 

In addition, each landowner involved with a biosolids application 
project must file a separate NOI, and pay a separate filing fee and list 
each generator associated with the proposed operation as co-
dischargers. 

# The text for the 10th bullet on page ES-9 of the draft EIR now reads: 

no application or incorporation into the soil is permitted when wind may 
reasonably be expected to cause airborne particulate to drift from the site the 
application of biosolids containing a moisture content of less than 50 percent 
is prohibited; 

# The text on page ES-10, last paragraph, third sentence of the draft EIR is revised as follows: 

The proposed GO defines short-term...for more than longer than 48 hours but 
less than . . . 

# The first impact on page 3 of Table ES-1: 

Potential soil degradation at recreation-area apploication application sites 

Chapter 1. Introduction 

# Text on page 1-2, second paragraph under Existing Regulations for Land Application of 
Biosolids, fifth sentence, revise to read: 

The IWMB designates a responsible local agency in each county as 
the local enforcement agency (LEA), which sets standards and 
enforces solid waste regulations.  On the local level, Ssome... 

Chapter 2. Program Description 

# The last complete sentence on page 2-6 of the draft EIR is hereby revised to read: 

Biosolids are considered Class A Exceptional Quality (EQ) if they meet all 
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of the pollutant concentration limits and vector attraction reduction options 
1-8 in Part 503.88, as well as Class A pathogen reduction standards. 

# The following text has been added to page 2-10, under “Overview,” immediately before the 
last sentence: 

Projects that fail to meet the criteria established by the GO may still apply for 
an individual permit from the RWQCB. 

# Text on page 2-10, second paragraph under Applicability, first sentence: change to read: 

Under the GO, the discharger is defined as primarily the landowner 
and generator but could also include the individual business, or 
organization involved in the generation, transportation, use, and 
application of biosolids. 

# Text on page 2-10, third paragraph under Applicability, second sentence: change to read: 

In addition, each landowner involved with a biosolids application 
project must file a separate NOI, pay a separate filing fee and list each 
generator associated with the proposed operatoin as co-dischargers. 

# Text on page 2-15, fifth line under “Monitoring, Reporting, and Record Keeping”, is 
modified as follows: 

...disposal application site is... 

# The second sentence of the last paragraph on page 2-15 has been revised as follows: 

Sampling must be conducted using approved methods, accurate and properly 
calibrated equipment, and certified laboratories certified by the California 
State Department of Health Services. 

# The citation for Figure 2-2 has been revised as follows: 

California Association of Sanitation Agencies. 1999; Fondahl, Brisco, and 
Thurber pers. comms. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 4.  Revisions to the Draft EIR 
Biosolids Land Application 
Final Statewide Program EIR 4-3 



 

  

 

  

 
 

 

 

         

Chapter 3. Soils, Hydrology, and Water Quality 

# Page 3-8 of the draft EIR, last sentence, is hereby revised: 

This is approximately the equivalent of the state and federal drinking water 
standard, 10 mg/l of nitrate expressed as nitrogen (NO3-N). 

# The following information has been added to Table 5-3, at the end of the list of human 
pathogens: 

Cyclospora cayetanesis Cyclosporiasis (severe Diarrhea) None known 

# The draft EIR, page 3-35, last sentence of second paragraph, is hereby revised as follows: 

In areas with shallow groundwater and frequent biosolids application, 
monitoring is required that would result in early detection if leaching of 
substantial quantities of pollutants were occurring. 

Chapter 4. Land Productivity 

# The first paragraph of Mitigation Measure 4-1 on page 4-5 is revised as follows: 

The GO Pre-Application report......2) metals related phytotoxicity does not 
occur, 3) metals related forage toxicity or mineral deficiencies and other trace 
metals related problems do not occur on hay lands and pasture lands, 4) 
increases in salinity............ 

# The third paragraph of Mitigation Measure 4-1 is revised as follows to eliminate the 
“applicant” from those qualified to perform the analysis, unless of course the applicant is also 
a qualified soil scientist or agronomist: 

This information should be used by a certified soil scientist, or a certified 
agronomist to evaluate the above potential effects on land productivity.  The 
soil scientist and/or agronomist should make recommendations in a letter 
report to accompany the Pre-Application report regarding the proper rate of 
biosolids applications, any soil management (such as supplemental fertilizers 
and pH adjustment), appropriate crop, and grazing practice recommendations, 
considering the nature of the application site soils and biosolids 
characterization data, and the need to preserve short term and long term land 
productivity. 
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# Mitigation Measure 4-1 is revised to prohibit known bioaccumulative crops, as follows: 

At sites having a “moderate” limitation, biosolids may be applied only where 
the crop is not known to be particularly sensitive to metals and nutrient 
imbalances, or is not known to be bioaccumulative of heavy metals. 

# Table 15-1, Mitigation Measure 4-1 (under the Monitoring and Enforcement Action column) 
of the draft EIR is hereby revised such that “phototoxicity” is changed to “Phytotoxicity.” 

# The text in the last sentence, third paragraph on page 4-7 is revised as follows: 

...., making impacts more than additive in some cases. 

# The statement on page 4-9 is hereby revised as follows: 

However, biosolids have been land applied to California soils for over 20 
years in some areas and no significant land productivity problems related to 
heavy metals have been documented. 

# The second sentence of Mitigation Measure 4-2 on page 4-12 should be revised as follows: 

The proposed GO should also be revised to prohibit grazing animals from using a site 
require that grazing of animals be deferred for at least 60 days after..... 

# The following text is added to the end of Mitigation Measure 4-2 on page 4-12 of the draft 
EIR: 

Refer also to Mitigation Measure 4-1, which requires comprehensive testing 
and analysis of soils and biosolids by qualified professionals. 

Chapter 5. Public Health 

# Page 5-1, the second sentence of the first paragraph, has been changed as follows: 

Pathogens (or pathogenic organisms) are disease-causing organisms, 
including certain bacteria, parasites, and viruses. 

# Page 5-3, second sentence of the second paragraph, “Emerging pathogens are briefly 
described . . . (there have been no reported disease outbreaks)” has been replaced with the 
following: 

Emerging pathogens are organisms responsible for new, reemerging, or drug-
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resistant infections whose incidence in humans has increased within the past 
two decades or whose incidence threatens to increase in the near future. 
Included are such pathogens as E. coli O157:h7 and Cyclospora, which have 
caused several outbreaks in California. 

# Page 5-3, in the second paragraph, the following has been added to the second-to-last 
sentence: 

(for example, by travelers or by importation of contaminated food or 
animals). 

# In Table 5-1, the number of types of salmonella in left column has been changed to (>2,000 
types) from (1700 types). 

# Table 5-1, “infectious” has been changed to “infective” in the heading for the last table 
column. 

# The units of measure for the column headed Density of Biosolids should be (no/gm dry wt) 
as shown in Tables 5-2 and 5-3. The units of measure for the column headed Survival Time 
should be Days as shown in Tables 5-2 and 5-3. The units of measure for the column headed 
Infectious Dose should be Numbers of Organisms and should be included in Tables 5-1, 5-2, 
5-3 and 5-4. 

# Table 5-3, Cyclospora has been added to the list of human pathogens. 

# Table 5-3, column 3, entitled Nonhuman Reservoir is amended to include the following 
vectors for the human pathogens Cryptosporidium: feral hogs, coyotes, squirrels and rats ; 
and Giardia spp.: cattle, feral hogs, coyotes, squirrels and rats. 

# The first full paragraph on page 5-4, starting with the 12th line, has been changed as follows: 

Tables 5-1 through 5-4 list the specific disease organisms, diseases they 
cause, host organisms, and the infection infective dose.... 

With the sentence beginning on line 17, make the following changes: 

The infective dose for some salmonellae salmonella serotypes and other 
pathogenic . . . organisms can increase multiply in high numbers. . . The 
infective dose for Salmonella sp. varies by serotype and host factors. 

# The following text has been added to page 5-5, after the first paragraph, before the heading 
Emerging Pathogens of Concern:  

As an example of the unavoidable uncertainty associated with the impacts 
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from pathogens in biosolids, the authors of the study, “Hazards from 
Pathogenic Microorganisms in Land-Disposed Sewage Sludge,” explain the 
following: 

It should be recognized that the list of pathogens is not 
constant. As advances in analytical techniques and changes in 
society have occurred, new pathogens are recognized and the 
significance of well-known ones changes.  Microorganisms 
are subject to mutation and evolution, allowing for adaptation 
to changes in their environment.  In addition, many pathogens 
are viable but nonculturable by current techniques [cite], and 
actual concentrations in sludge are probably underestimated. 
Thus, no assessment of the risks associated with the land 
application of sewage sludge can ever be considered to be 
complete when dealing with microorganisms.  As new agents 
are discovered and a greater understanding of their ecology is 
developed, we must be willing to reevaluate previous 
assumptions. 

# The following text replaces the first paragraph on page 5-5: 

In most outbreaks of unknown cause or unknown source, a single or small list 
of organisms is normally suspected.  If the causative agent is not identified 
or confirmed, it is because (1) the patient not seeking medical attention, (2) 
no laboratory diagnostic tests (including stool cultures and examination) are 
performed, and (3) either late or nonreporting of illnesses occurs that hinders 
the investigation of individual cases or outbreaks.  Although most outbreaks 
are attributable to bacterial causes, limitations on our present diagnostic 
capabilities may also hinder a confirmatory diagnosis.  New techniques using 
genetic markers and electron microscopy have improved laboratory 
capabilities to detect and identify pathogens, particularly viruses.  There 
continue to be numerous sporadic cases of diseases (particularly 
gastroenteritis) of unknown cause or unknown source that arise and may be 
associated with a number of agents or sources.  A literature review of disease 
outbreaks on a worldwide basis was performed to determine some of the 
emerging pathogens and their modes of transmission.  The results of this 
search are summarized in Appendix E.  The results indicated that the reported 
cases are normally associated with poor sanitation, poor food preparation and 
handling practices, or drinking contaminated water.  Information on emerging 
pathogens of concern (bacteria, parasitic microsporidians, viruses, and bovine 
spongiform encephalophathy) is presented in Appendix E. These are in 
addition to those pathogens such as E. coli O157:h7 and Cyclospora that 
which have caused several outbreaks in California. 
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# Revisions to the text starting on paragraph 3 of page 5-6 and ending with paragraph 2 on 
page 5-7 are as follows: 

Data on the diseases of interest (those listed in Tables 5-1 through 5-4) were 
obtained from the DHS Department of Health Services (DOHS) (descriptions 
of the diseases of interest are provided in Appendix E).  These data consisted 
of records on reportable diseases that are voluntarily provided by local county 
and city health departments (Starr pers. comm.). The diseases for which data 
were obtained are those with causative agents that could be derived from 
biosolids; therefore, certain diseases that were rare, not reported, or not 
related to biosolids were not included (AIDS, fungal diseases, and 
nonspecific gastroenteritis).  The DHS DOHS information consisted of 
46,159 records representing 300,818 cases of disease and covering the period 
from 1991 1990 though 1998 for some diseases and 1993 1992 to 1998 for 
Enterotoxic E. coli O157:h7  others of more recent origin/or reporting 
requirements.  The information was sorted by county, year, and disease (and 
broken down by pathogenic organisms) and is presented in Tables E-1a and 
E-1b through E-16 a and E-16b in Appendix E for the number of cases and 
the incidence rate per 100,000 people by county and summarized on a 
statewide basis by year in Tables 5-6a and 5-6b. The summary data show that 
the number of cases of a particular disease and incidence rates varies vary 
from year to year as conditions favor its occurrence in a particular population. 

The incidence of diseases presented on a statewide basis in Table 5-6a are 
shown by county for the past 6 to 8 6-9 years (depending upon when the 
reporting was started for a particular disease) in Tables 5-7a and 5-7b and 5-
8a and 5-8b. Also shown next to each county name (in parentheses) is the 
county’s ranking in the state from the highest (1) to the lowest in terms of the 
amount of biosolids applied on land in that county in 1998.  Table Tables 5-
7a and 5-7b contains contain a summary of the bacterial and viral diseases. 
Table Tables 5-8a and 5-8b  summarizes summarize the data on parasitic 
protozoan and worm helminth diseases that are reported. 

As noted in Tables Table 5-5 7 and 5-8, the Central Valley counties of Kern, 
Merced, and Kings ranked first, second, and third in terms of the amount of 
biosolids that were land applied. The amounts applied (see Table 5-5) were 
32%,13%, and 13%, respectively, of the statewide total, or about 58% of the 
statewide total that was land applied. These three counties had no reported 
cases of salmonellosis or shigellosis, the two most prevalent bacterial 
diseases, in 6 years. 

The comparison of the number of reported outbreaks of acute infectious 
disease and the listing of counties where biosolids reuse occurs showed no 
apparent association between the highest biosolids use and any unusual 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 4.  Revisions to the Draft EIR 
Biosolids Land Application 
Final Statewide Program EIR 4-8 



 

 

 

  

 

 

 

illness outbreaks or patterns.  Furthermore, no incidents of acute or chronic 
disease associated with the use or handling of biosolids were found through 
examination of these data, discussions with public health officials and a , or 
review of available literature and discussions with other experts in the field 
revealed no reported disease problems associated with biosolids land 
application operations. Again, the types of diseases that might occur are not 
those that would normally be reported unless it was a severe case involving 
a visit to a doctor or hospital. 

# The third paragraph of page 5-6, third sentence is revised by striking out the word 
“voluntarily”. 

# Page 5-6, the last sentence of the fourth paragraph, “worm” has been changed to 
“helminthes”. 

# The following change was made to page 5-9: 

“Living things have evolved with these natural substances (“endocrine 
disruptors”) and have mechanisms to metabolize or degrade them so they do 
not bioaccumulate.” 

# Page 5-14, in the fourth paragraph, the following changes have been made: 

No reported cases of airborne transmission of disease were identified have 
been documented in California as it related to biosolids management although 
the potential exists. 

# The following items are added to the list of regulations in Chapter 5, page 5-22: 

# California Health and Safety Code, Division 104, Part 5 (Sherman 
Food, Drug and Cosmetic Law) 

# California Uniform Retail Food Facilities Law (CURFFL; Health and 
Safety Code Sections 27500 et seq.) 

# The following item is deleted from the list of regulations in Chapter 5, page 5-22: 

# Model Food Code (42 U.S.C. 243 and 311 and 31 U.S.C. 686 
authorities) 

# The text on page 5-26, paragraph four, and page 5-27, first paragraph, is amended as 
follows: 

Incidental human contact and farmworker and family contact with biosolids 
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were evaluated in an extensive study reported by Dorn et al. (1985).  The 3-
year study covered three geographical areas in Ohio and included 47 farms 
(164 persons in 78 families were evaluated) receiving annual applications of 
treated sludge (average of 2-10 dry metric tons/hectare/year; average of 20-90 
3.6-17.8 wet tons per acre per year at 25% solids) (Dorn et al. 1985). The 
illness rates  in the families at their farms were compared with 46 control 
farms (130 persons from 53 families), all of whom initially participated by 
cooperating with monthly questionnaires concerning their health and their 
animals’ health, annual tuberculin testing, and quarterly blood sampling for 
serological testing.  It should be noted that the number of participating farms 
dropped as the study went on, and only 27% of the 93 original farms 
completed participation in the 3-year study. 

A summary of the two study groups and their numbers over the years 
is shown below: 

Number Participating 
Study Number 

Unit Group Started 1 Year 2 Years 3 Years 

Farms Sludge 47 47 36 13 
control 46 46 37 13 

Participants Sludge 165 165 126 53 
control 130 130 109 37 

Source: Comment letter 43, page 17 as cited from Dorn et al. 1985. 

The study found that the estimated risks of respiratory illness, digestive 
illness, or general symptoms were not significantly different between sludge 
farm and control farm residents (Dorn et al. 1985). It also found no 
observed differences between disease occurrence in domestic animals on 
sludge and on control farms.  The frequency of serological conversions 
(fourfold or greater rise in antibody) to a series of 23 test viruses and the 
frequency of associated illnesses were similar among persons on sludge and 
control farms.  The absence of observed human or animal health effects 
resulting from sludge application in this study of Ohio farms should be 
considered with the knowledge that relatively low sludge application rates 
were used on these farms; the rates are consistent with were lower than 
typical application rates for agricultural uses in California (which may be as 
high as 30-40 wet tons per acre per year). Necropsy data and analyses of 
tissues found significant cadmium and lead accumulations in the kidneys of 
calves grazing sludge-treated pastures.  The consequences of this are not 
known in terms of either animal health or human health, assuming humans 
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consume the kidney tissue on a regular basis in animals that bioaccumulate 
trace metals in their organs. 

The authors reported that “the possibility of PCB and other toxic organics 
reaching crop land is an issue of concern to farmers” and indicated that 
“more research is needed.”  They further noted that “caution should be 
exercised in using these data to predict health risks associated with sludges 
containing higher levels of disease agents and with higher sludge application 
rates and larger acreages treated per farm than used in this study” (Dorn et 
al. 1985). No similar subsequent studies have been conducted because the 
risks were deemed to be low and the costs for such studies are very high. 

# The second sentence of the last paragraph on p. 5-34 is amended as follows: 

The proposed GO contains sufficient provisions to prevent such occurrences 
(setbacks, minimum distances to wells, minimum depth to groundwater, 
runoff controls, and prohibitions to long-term storage piles where 
concentrations of pathogens might be higher if leached to groundwater. 

# Chapter 5 of the EIR is modified to include the following on page 5-36 after the last 
paragraph: 

It is noteworthy to add that research on this issue is continuing and that the 
present lack of information or reported disease associated with exposure to 
aerosols near biosolids land application sites should not be taken as an 
indication that there are no risks. Everything that humans do has risks, but as 
stated in the draft EIR, these risks are considered less than significant for the 
general population. For active workers in the vicinity of biosolid mixing and 
application sites, it can be anticipated that exposure to higher levels of 
potential aerosols (mainly fine particles to which pathogenic microorganisms 
could attach) is likely. 

Under high wind conditions or when Class B biosolids or certain compost 
products are loaded or spread, there may be exposure of applicators or workers 
to aerosols or dusts that can contain potentially viable pathogenic 
microorganisms.  To date, health risks are not deemed to be significant; 
therefore, this impact is considered less than significant.  However, the 
following mitigation measure is recommended and is not required to reduce 
the level of significance for this impact. 

Mitigation Measure 5-3.  As part of good management practices, it is 
recommended that workers who are loading or working near sites where Class 
B biosolids are mixed or loaded or are applied by surface spreading wear 
respirators or masks to protect against inhalation of aerosols or fine particles 
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derived from the biosolids being handled. 

# The third sentence of the first paragraph on page 5-38 of the draft EIR is hereby revised as 
follows: 

Use of Class A biosolids for larger scale landscaping projects would be subject 
to the proposed GO if the material were applied at high rates. 

# The second sentence of Mitigation Measure 5-2 has been revised as follows: 

The proposed GO should also be revised to prohibit grazing animals from 
using a site require that grazing of animals be deferred for at least 60 days 
after..... 

Chapter 6.  Land Use and Aesthetics 

# The fourth and sixth sentences on page 6-3 of the draft EIR are hereby revised as follows: 

Types of crops commonly grown on agricultural biosolids disposal land 
application sites are row crops that are not typically used for human or dairy 
animal consumption . . . The visual impact of such sites is limited, and 
because they are located away from urban centers and major highways, most 
people are unaware of their status as biosolids disposal land application sites. 

# Page 6-7 of the draft EIR, first impact and Mitigation Measure 6-1, are revised as follows: 

Impact: Application of Class B Biosolids at Locations That May Conflict 
with Existing Land Uses in Urban Area; Recreation Areas; or Other 
Sensitive Areas, Including Schools, Hospitals, and Recreation/Public 
Assembly Areas 

The proposed GO contains specifications, exclusions, and prohibitions 
designed to minimize conflicts with land uses adjacent to application sites. 
For example, it specifies areas of the state identified as “unique and valuable 
public resources” that are not regulated by the proposed GO and for which 
site-specific permits would be required; it requires compliance with the 
provisions of Part 503 regulations regarding the land application of biosolids 
that meet provisions for vector reduction; it prohibits the dissemination from 
biosolids application sites of visible airborne biosolids particles, it stipulates 
the use of tillage procedures that minimize wind erosion; and it prohibits 
application within 500 feet of residential buildings.  However, the GO does 
not include setbacks from facilities for recreation activities; places of public 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 4.  Revisions to the Draft EIR 
Biosolids Land Application 
Final Statewide Program EIR 4-12 



 

 

 
 

 
  

    

  
 

  

 

  
  

 

  

assembly; hospitals; or other sensitive receptors that could be included under 
the definition of “populated areas” provided under “High Potential for Public 
Exposure Areas” in the definition section of the GO. Although the proposed 
GO identifies the types of land uses where the high potential for public 
exposure could occur, it does not prohibit the use of biosolids adjacent to these 
areas.  (The application of Class A biosolids would not conflict with these 
potential adjacent land uses because Class A biosolids have been treated to 
meet more stringent pathogen reduction standards than Class B biosolids.) 
The application of Class B biosolids near these sensitive receptors could 
conflict with the land use (activities could be disturbed as a result of increased 
noise or traffic).  This impact is considered potentially significant. To reduce 
this impact to a less-than-significant level, the SWRCB shall implement 
Mitigation Measure 6-1. 

Mitigation Measure 6-1. Require setbacks from areas defined as having 
a high potential for public exposure. The GO will be modified to state that: 

(a) no application of Class B biosolids shall be permitted within an area 
defined in the GO as having a high potential for public exposure unless the 
biosolids are injected into the soil and 

(b) educational facilities; facilities designed for recreation activities other than 
hunting, fishing, or wildlife conservation; places of public assembly; hospitals; 
or similar sensitive receptors shall be included in the definition of “populated 
area” as used in conjunction with the designation “High Potential for Public 
Exposure Areas.” 

Mitigation Measure 6-1.  Require injection of biosolids in areas defined as 
having a high potential for public exposure for Class B biosolids. The 
proposed GO will be modified to state that no application of Class B biosolids 
shall be permitted within an area defined in the proposed GO as having a high 
potential for public exposure unless the biosolids are injected into the soil. 

Chapter 7.  Biological Resources 

# Mitigation Measure 7-1 on page 7-12 of the draft EIR has been modified by adding the 
following text immediately after the word “species” in line four: 

; this report must be forwarded to the appropriate regional office of the DFG 
and the Endangered Species Unit of the USFWS in Sacramento for review and 
approval of the mitigation strategy. 
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# The following statement has been added to Mitigation Measure 7-2 on page 7-12 of the draft 
EIR, immediately following the word “habitats” in the last line of the mitigation: 

; this report must be forwarded to the appropriate regional office of the DFG 
and the Endangered Species Unit of the USFWS in Sacramento for review and 
approval of the mitigation strategy. 

Chapter 8. Fish 

# Mitigation Measure 8-1 on page 8-4 of the draft EIR is modified by adding the following 
statement at the end of the paragraph: 

There are several species of pupfish in southern California.  Their current 
occupied habitat is confined to several small springs, Salt Creek and the 
Amargosa River in southern Inyo and northern San Bernardino counties in the 
vicinity of Death Valley National Monument, and San Felipe Creek and the 
Salton Sea in Imperial County.  Exact locations of habitat can be found in 
Moyle et al. 1989. 

Chapter 10. Air Quality 

# The text for page 10-5, last paragraph, first sentence in the draft EIR is revised as follows: 

The proposed GO also prohibits the release of any visible airborne particles 
from the application site during biosolids application or during incorporation 
of biosolids into the soil.  The proposed GO also requires biosolids to be at 
least 50 percent moisture and to be incorporated within 24 hours in arid areas 
and 48 hours in all other areas. 

# The last paragraph on the thresholds of significance for air quality on page 10-6 has been 
deleted and replaced with the following: 

Project-related emissions typically are considered significant if they exceed 
specific thresholds established by individual air districts.  Those thresholds are 
generally for land use development projects that would result in permanent 
long-term emissions.  In contrast, biosolids application at any one site would 
be short term because increased traffic volumes and associated air emissions 
would occur only during the brief period when the biosolids are delivered and 
applied. Even though traffic and air emissions for any single biosolids 
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application project would be short-term, area-wide emissions from several 
biosolids application projects have the potential to create significant air quality 
impacts. 

# The first impact on page 10-7 and associated mitigation measures (Mitigation Measures 10-
1 and 10-2) have been deleted and replaced with the following: 

Impact: Significant Increase in ROG, NOx, and PM10 from Biosolids 
Transport Vehicles and Biosolids Spreaders 

Transporting biosolids from wastewater treatment plants to 
farms and spreading and mixing biosolids into the soil would 
generate vehicle emissions and fugitive dust from the use of 
heavy-duty transport vehicles and farm vehicles. 
Individually, such actions from a single biosolids project 
would occur on a short-term basis and would likely have 
less-than-significant air quality impacts.  However, a large 
number of these actions occurring concurrently have the 
potential to generate substantial quantities of ozone 
precursors and PM10. 

Individual air districts classified as nonattainment areas for 
the state or federal ozone or federal PM10 ambient standards 
are required to prepare state implementation plans (SIPs) and 
air quality management plans (AQMPs) showing how they 
will come into compliance with the ambient standards. 
Those plans include emission budgets for vehicles and 
nonvehicular sources. Emissions from heavy-duty vehicles, 
including biosolid transport vehicles, are included within the 
emission budgets prepared as part of ozone and PM10 
AQMPs. Emissions from farm activities, including off-road 
vehicle travel and wind-blown dust, are also included in the 
emission budgets of those plans (O’Bannon pers. comm.). 
Consequently, both on-road and off-road vehicular emissions 
associated with biosolids application projects are included in 
the emission budgets in the applicable air quality plans. 
Because those plans describe the measures that would be 
used to attain the ambient standards, no additional mitigation 
measures are needed and the proposed project is considered 
to have less-than-significant air quality impacts from on- and 
off-road vehicle emissions. 

Mitigation Measure:  No mitigation is required. 
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Chapter 14. Alternatives Analysis 

# The last bullet on page 14-2 of the EIR has been revised as follows: 

Land application of Class B biosolids shall be prohibited, under the GO, 
within ½ mile of areas defined as having a ‘high potential for public 
exposure’. 

# After the last paragraph on Public Health, page 14-14, add the following: 

Animal manures may pose a threat to human health. Farm animals such as 
cattle, pigs, and chickens become infested and excrete a number of human 
pathogens in their feces.  These include Salmonella, Campylobacter, Yersinia, 
E. coli 0157:H7, Listeria spp., and the protozoan parasite Cryptosporidium. 
Cattle manure is believed to be the major source of both water- and food-
borne outbreaks of E. coli in the United States associated with lettuce and 
apples. 

Although animals have not been known to be a source of human enteric 
viruses, recent studies shown that hepatitis E infects pigs and can be found in 
their feces. Two recent cases of hepatitis E in the United States are believed 
to have been associated with water- and food-borne outbreaks in the 
developing world (Meng et al. 1998). 

Appendix A 

Appendix A is the proposed GO.  Revisions to this document made since issuance of the 
draft EIR can be reviewed in Appendix A; the entire revised text has been included in this final EIR. 

Appendix E 

Appendix E in the draft EIR, the Public Health Technical Appendix, has been revised and 
included in this final EIR as Appendix B.  Refer to Appendix B for changes to the Public Health 
Technical Appendix. 
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STATE WATER RESOURCES CONTROL BOARD 
WATER QUALITY ORDER NO. 2000-_-DWQ 

GENERAL WASTE DISCHARGE REQUIREMENTS FOR THE 
DISCHARGE OF BIOSOLIDS TO LAND FOR USE AS A SOIL 

AMENDMENT IN AGRICULTURAL, SILVICULTURAL, 
HORTICULTURAL, AND LAND RECLAMATION ACTIVITIBS 

(GENERAL ORDER) 

The State Water Resources Control Board (hereinafter referred to as the SWRCB) finds 
that: 

1. Applications for the use of treated municipal sewage sludge meeting the 
requirements specified in Part 503 in Title 40 of the Code of Federal Regulations 
(CFR) (hereinafter referred to as biosolids) as a soil amendment have been 
received and waste discharge requirements (WDRs) have been issued by several of 
the nine Regional Water Quality Control Boards (RWQCBs). Section 13274 of 
the California Water Code (CWC) requires the SWRCB or RWQCBs to prescribe 
General WDRs for the discharge ofbiosolids used as a soil amendment. This 
General Order is intended-to satisfy the requirements of CWC ,S-~ection 13274 ef 
the Ca-liferaia 'i\'ater CeEie and is intended for discharges ofbiosolids for use as a 
soil amendment. This General Order assists in streamlining the regulatory process 
for such discharges but may not be appropriate for all sites using biosolids due to 
particular site-specific conditions or locations. Such sites are not precluded from 
being issued individual WDRs. For the purposes of this General Order, biosolids 
do not include septage. Biosolids material applicable for coverage under this 
General Order is as described below: 

a. All Class A biosolids not meeting the requirements contained in Table 3 of · 
40 CFR Part 503.13 and Class B biosolids that are land applied for agricultural, 
silvicultural, anE!-horticultural activities, and land reclamation activities; 

b. All Exceptional Quality (EQ) biosolids-derived mixtures consisting ofmore 
than or equal to 50 percent biosolids ( dry weight) applied at more than __ 
10 dry-tons per acre per year for use as a soil amendment to continuous 
fields/plots greater than 20 acres for agri~ultural, silvicultural, anE!-horticultural 
activities, and land reclamation activities and when:~ the said fields/plots are 
owned or operated by the same person, company, or partnership;· 
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c. All EQ biosolids-derived mixtures consisting of loss ,han 50 percent biosolids 

or less (dry weight) applied at more than 20 dry-tons per acre per year for use 
as a soil amendment to continuous fields/plots greater than 20 acres for 
agricultural, silvicultural, an4-horticultural·aetivities, and land reclamation· 
activities and where the said fields/plots are owned or operated by the same 
person, company, or partnership. 

2. EQ biosolids may not necessitate regulation in the future. However, pttblie 
aeeep,a,nee tit is believed thate large scale uses llas iHEliea.eEl tee neeEl fe,currently 
require oversight at tlus time,,eElunElaIJi: regardless of the actual threat to water 
quality while done at agronomic rates and using best management practices. +lle 
pereep,iolll\.ccordingly, this General Order can be applied to such sites to ensure 
that biosolids are being properly used 4 and are not used in an activity of 
unregulated dumping ae,ivit(. nesessita.os tea.Ihis regulatory tool may be used 
to regulate material that is land applied at a high loading rate in order to discourage 
poor biosolids management and to reduce risk to the public and the environment. 

3. Within this General Order, the following terms are described as follows: 

iL_Agriculture: The practice, science, or art ofusing the soil for the production of 
crops and/or raising livestock for human.:.s use. 

LAgricultural Mineral: _Any material containing nitrogen, available phosphoric 
acid, or soluble potash, singly or in combination, in amounts less than 
5 percent, or any substance containing essential secondary nutrients or 
micronutrients that is distributed for use in agriculture, silviculture, 
horticulture, and land reclamation activities for the purpose ofpromoting plant 
growth. 

h_Agronomic Rate: The nitrogen requirements of a plant needed for optimal 
growth and production, as cited in professional publications for California by 
the County Agricultural Commissioner or recommended by a Certified 

. Agronomist or Certified Soil Scientist. 

,L__Applier: • Person, group ofpersons, or company that applies biosolids for use as 
a soil amendment. 

e. Arid: Arid lands are those areas where the long-term annual average rainfall is 
below 250 millimeters (less than 10 inches).· 

L_Biosolids: Sewage sludge that has been treated and tested and shown to be 
capable of being beneficially and legally used as a soil amendment for 
agriculture, silviculture, horticulture, arid land reclamation activities as 
specified under 40 CFR Part 503. 
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g.,__Buffer Zones: An area of land that provides a separation distance between the 
land application site and an area of concern. 

L Class A Biosolids: Biosolids meeting the i,atao gen 8'HEl vector attraction. 
roauetion sta,,aO;fas and meeting pollution concentration limits specified_ in 40 
CFR Part 503 and pathogen reduction standards specified in 40 CFR Part 
503.32(a). 

L_Class B Biosolids: Biosolids meeting the vector attraction and meeting 
pollution concentration limits specified in 40 CFR Part 503 and pathogen ooa 
vector attraetiefl reduction standards specified in 40 CFR Pari 503.32(b)-and 
133:eetiri:g polluti.on cenceE:tFatien limits. spoeifieEl iR 4Q GfR PS:Ft 5G).32(13). 

i.._Depth to Ground Water: The distance from the land surface elevation to the 
seasonal high water table. 

)&,_Domestic Water Supply Well: A well that provides water used for human 
consumption. 

I. EQ Biosolids: Biosolids which meetmetals standards, Class A pathogen 
reduction standards, and vector attraction reduction standards contained in 
40 CFR Part 503.13 (Table 3), 40 CFR Part 503.32, and 40 CFR Part 503.33, 
respectively. 

m,___Fertilizing Material: Biosolids with 5 percent or more of nitrogen, available 
phosphoric acid, or soluble potash, singly or in combination. 

n,__Generator: Municipal Wastewater Treatment Facility or Sewage Sludge 
Treatment Facility. 

o. Grower: Person or entity primarily responsible for planting. maintaining. and 
harvesting or allowing the use of crops and/or range land for domestic animal 
or human use. 

p. Gully erosion: Erosion cut by a concentrated but intennittent flow of water 
usually during ar1d immediately following heavy rains or after ice/snow melt. 
A gully generally is an obstacle to wheeled vehicles and too deep (e.g.,> 0.5 
meter) to be obliterated by ordinary tillage. 

g,__High Potential for Public Exposure Areas: Land located within one-halfmile 
of a Ele•.elei,ea heraer of a i,oi,ul<Hea Q;f □ a educational facilities, facilities 
designated for recreational activities other thar1 hunting, fishing. or wildlife 
conservation. places of public assembly, hospitals. or similar sensitive 
receptors. 
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L.__Horticulture: The practice, science, or art of cultivating the soil to produce 
fruit, vegetables, or ornamental plants forhuman use. 

!h..._Key Operating Personnel: Those individuals responsible for the oversight of 
daily operations, management decisions, and planning ofbiosolids land 
application projects. · 

t__Low Potential for Public Exposure Areas: Land not !sea-tea vlifuia sae half 
mile sf a Ele·,<els19ea bsraer sfa 19s19ula-tea areameeting the definition of High 
Potential for Public Exposure Areas. 

!b.._Label: The display of all written, printed, or graphic matter on the immediate 
container of, or a statement, including the guaranteed analysis, accompanying 
fertilizing material as required by the California Department ofFood and 
Agriculture. 

L_Land Reclamation: The practice ofrevitalizing or restoring lands that are 
damaged from past or present human land use practices. 

w. Long-Term Storage Facility: Site which holds biosolids for more than+ 
seven days consecutively. 

&.._Micronutrients: Refers to boron, chloride, cobalt, copper, iron, manganese, 
molybdenum, sodium, or zinc. 

L_Municipal Wastewater Treatment Facilities (treatment facilities): Facilities 
designed to collect and treat wastewater generated from primarily domestic 
sources for environmentally safe reuse or disposal. 

~Notice ofApplicability: Written notice that a biosolids land application site is 
required to comply with the provisions of this General Order and that 
applications according to the General Order may commence. 

aa. Notice oflntent (NOI): Application for coverage under this General Order, as 
attached. The NOI is also a notification form for the public and interested 
parties for this General Order. 

ab .. Notice ofTermination (NOT): Request form to discontinue coverage of this 
General Order. 

ac. Nuisance: Nuisance means anything which meets all of the following 
requirements: 
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Dl.Is injurious to health, or is indecent and offensive to the senses, or is an 
obstruction to the free use ofproperty so as to interfere with the 
comfortable enjoyment oflife and property. 

J1.l_Affects at the same time an entire community or neighborhood; or any 
considerable number ofpersons, although the extent of the annoyance or 
damage inflicted upon individuals may be unequal. 

filOccurs during, or as a result of, the treatment or disposal ofwastes. 

ad. Pathogens: A-4Disease causing agent_ii including helminths, bacteria, viruses, 
and protozoa. 

ae. Pathogen Reduction: Process used to destroy pathogenic material contained in 
13ieseliElssewage sludge. 

af. Pollution: Means an alteration of the quality of the waters of the State by 
waste to a degree which unreasonably affects either of the following: 

Dl.The waters for beneficial uses. 

J1.l_Facilities which serve these beneficial uses. 

J'!&_Secondary Nutrients: The elements of calcium, magnesium, and sulfur. 

ah. Septage: Waste material removed from a septic tank, cesspool, portable toilet, 
Type III marine sanitation device, or similar wastewater handling device that 
has not passed through a municipal wastewater treatment facility. 

ai. Sewage Sludge: The solid, semisolid, or liquid residue generated during the J · 

treatment of domestic sewage in a municipal wastewater treatment facility. 
Sewage sludge includes solids removed or used during primary, secondary, or 
advanced wastewater treatment processes. Sewage sludge does not include grit 
or screening material generated during preliminary treatment of domestic 
sewage at a municipal wastewater treatment facility. 

&_Short-Term Storage: Biosolids storage sites used as a temporary holding 
facility for less than or egual to +-Seven days. 

ak. Silviculture: The practice, science, .or art of managing, developing, and · J 

harvesting forests and trees for human use. 
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al. Soil Amendment: Applications of a fertilizing material or agricultural mineral 

for the purpose ofpromoting utilization by plants and other living organisms 
with the goal of a net gain in soil productivity. 

am. Staging Area: Area used to hold biosolids for less than 48 hours prior to use 
for the specified activity listed in the NOL 

an. Tailwater: Excess water from crop irrigation resulting in a discharge& off site 
to£ surface water Beelies body and resl:Htiag frem ere;i irrigatier1. 

ao. Vector Attraction: Characteristic of biosolids that attracts potential pathogen 
transmitters such as flies, rodents, and other animals or organisms eapall!e ef 
t:t:aasini:tiag J?a-tl=.te geas. 

ap. Water-saturated soil: Water content of the soil such that anv further addition of 
water will result in runoff. standing water, or percolation of water through the 
displacement of existing soil water. 

4. M±rnieii,a! waste>N&ter tireatment facilities serve urban and suburban population 
areas by collecting and treating municipal wastewater and reusing or disposing of 
wastewater effluent. While serving the public in this manner, significant amounts . 
of sewage sludge are generated. This material is typically further treated 
(stabilized) and dewatered and can be managed using a variety of options including: 
(a) disposal in a sanitary land:fill,{b) incineration, (c) being i,laoeil placement into a 
landfill dedicated for this purpose, er-( d) use as daily landfill cover, and ( e) use in 
land application operations, including la!i4-reclamation, horticulture, agriculture, 
and silviculture apj,lieatieas. 

5. Particularly in urban areas, industrial sources discharge into wastewater collection 
systems. Many.of these discharges are regulated by pretreatment programs 
implemented pursuant to 40 CFR Part 403. These programs restrict- industries 
from discharging toxic pollutants in concentrations creating concerns for the 
muniei13a± ;:vaste=v.·ater keatFE:eat faeilitio~ (treatment facilities1. 

6. As a result of doinestic and industrial uses, pollutants· enter the collection system 9f 
Eilc\¼Bieii,alwaste,,,,,&ter treatmentfacilities (treatffieat faeilities~. The majority of the 
pollutant load treated at the flllffiieij,al ,,,<aste,,,,&ter treatment j,laats facilities is 
organic matter. This material is removed through flotation and/or settling or~ 
converted to biological solids and then removed through settling prior to di~charge. 
The settled material is then further treated to stabilize organic matter which 
constitutes the majority of the domestic sewage sludge. Metals from domestic and 
industrial sources are also present in the waste stream at the treatment facility. 
These pollutants are removed from the waste stream and concentrated in the sewage 
sludge. Organic chemicals can also be present from domestic and industrial uses of 
water. The fate of these pollutants is variable, Some are removed and destroyed 
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through physical and biological processes at the treatment facility. Others may 
concentrate in the sewage sludge. Some pass through the treatment facilities 
unchanged and are subsequently discharged from the treatment process. A portion 
of the organic chemicals concentrated in the sewage sludge ttFe-is degraded during 
sludge stabilization processes. Some organic chemicals can remain in the sewage 
sludge unchanged. For these reasons, testing of sewage sludge is necessary prior to 
~it being classified as biosolids. · 

7. Biosolids are a source of organic matter, nitrogen, phosphorus, and micronutrients. 
These materials are beneficial to agriculture, silviculture, horticulture, and land 
reclamation activities and they improve agricultural productivity. More 
specifically, the benefits derived from biosolids used as a soil amendment are as 
follows: 

a. Nitrogen is a basic nutrient for plant growth. In biosolids, it is present in the 
forms of ammonia, nitrates, and -organic nitrogen at concentrations from two;l. 
to 10 percent by weight on a dry weight basis. The ammonia and nitrate 
forms ofnitrogen are immediately available for plant usage. Organic nitrogen 
is released slowly (mineralized) over many months, providing a continuousin;:; 
supply ofnitrogen for crops and minimizing the potential for movement of 
nitrogen to the ground water. The nitrogen available for plant usage at any 
given time is the sum of the ammonia, nitrate, and mineralized organic 
nitrogen. 

b. Phosphorus is a basic nutrient for plant growth and is present in all biosolids 
in varying concentrations. 

c. Micronutrients, including a variety of salts and metals, are necessary for plant 
growth and are present in biosolids in varying amounts. 

d. The addition of biosolids to soils can also be beneficial by enhancing soil 
structure, increasing water retention capability, promoting s_oil aggregation, 
and reducing the bulk density. Organic matter assists in maintaining soil 
pores which allow water and air to pass through the soil medium. Such pores 
can be lost at sites under continuous cultivation and they are critical in 
maintaining an aerobic environment within the plant root zone. 

e. Organic matter helps soils retain water. Additional water retention can reduce 
the need for frequent water applications and can facilitate water conservation. 

f. Liming agents are available when the biosolids have been chemically 
stabilized with lime. Liming agents increase soil pH and canimprovethe 
permeability of the soils. Higher pH soils have a greater propensity to bind 
most heavy metals, decreasing the chance of the metals migrating to the 
ground water. 
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8. Biosolids have the following characteristics which can create water quality and 
public health problems if improperly treated, managed, and regulated during use as 
a soil amendment: 

a. Pathogens (Elisease cm1sirig ergariism.s) can be present. Unless the biosolids 
are specially treated or disinfected to destroy pathogens, significant 
concentrations ofbacteria, viruses, and parasites can remain. Public health 
problems can be prevented with appropriate control over public access to the 
application areas and restrictions on the type and use of crops grown on the 
application sites. Buffer zones around water supply wells, surface water 
drainage courses, and public areas are designated to prevent transmission of 
pathogens to the public. 

b. Heavy metals will be present. If heavy metals are over-applied to a field, they 
can cause ground water pollution, toxicity to plants, eaHSe-toxicity/adverse 
effects to soil microorganisms, or buildup in the plant tissues. A buildup of 
metals in plant tissues may allow transmission ofthe metals into the food 
chain~ which is the cause oftoxfoity/adverse effects.to animals eating 
plants or animals containing elevated metals. Future cropping or other land 
uses could be restricted. Only some ofthe metals commonly found in 
biosolids are known to cause water quality or public health problems. 
Application rates for those metals have been established to avoid the 
problems. · 

c. Nitrogen can be over-applied, allowing a buildup ofnitrogen in soils. Excess 
nitrogen will eventually be converted to the nitrate form and it can migrate to 
ground water. Excess nitrate in the ground water can result in the exceedance 
ofdrinking water standards and a public health threat. Nitrogen over
application can be prevented by biosolids application at an agronomic rate, 
that is, by matching the application rate ofthe nitrogen to the nitrogen usage 
rate of the crops and to soil permeability and soil retention capability. 

d. Odor and insect nuisances can be caused if the biosolids have not been 
adequately treated (stabilized) prior to application or ifwet biosolids are 
allowed to remain- on the ground surface for several days. Compliance with 
State and fkderal standards for stabilization ofthe biosolids will minimize 
the potential for odors and insect nuisances. Proper management at the 
application site will prevent odor or insect nuisances. Properly stabilized 
biosolids will generate limited, transient odors in the immediate vicinity ofthe 
application operations. Adequate biufer zones around residences and public 
areas, therefore, should be provided. 

e. Discharge oforganic matter, metals, and pathogens to surface waters can 
affect water quality._ These effects can be prevented by controlling field 
runoff. The water quality threat of organic matter ofbiosolids origin 
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affecting surface water is no greater than for a similar quantity ofother 
organic soil amendments. 

9. The U.S. EnvironmentalProtectionAgency (U.,S~EPA) has promulgated 
40 CFR Part 503 for the use ofbiosolids as a soil amendment. These regulations 
establish ceiling concentrations for metals and pathogen and vector attraction 
reduction standards; management criteria for the protection of water quality and 
public health; and annual and cumulative discharge limitations of persistent 
pollutants, such as heavy metals, to land for the protection of livestock, crop, and 
human health and water quality protection. The requirements of40 CFR Part 503 
are based on a risk-based evaluation using 14 different pathways. 

lQ,_-1-9,-The National Research Council established a committee to review the 
methods and procedures used by the U.,S.,..EPA while forming the basis of the 40 
CFR Part 503. The National Research Council's members are drawn from the 
National Academy of Sciences, National Academy ofEngineering, and the Institute 
of Medicine. Committee members included university professors from the schools 
oflaw, science, and agriculture; a state health official; a food industry professional; · 
a professional from a sanitation agency; and a professional consultant. After a 
three-year.study (starting in 1993), the committee made some recommendations for 
improvement of the regulations and data from which they are based but also stated: 
"Established numerical limits on concentration levels ofpollutants added to 
cropland by sludge are adequate to assure the safety ofcrops produced for human 
consumption." As a result of the peer review, monitoring for organic chemicals 
and using fecal coliform testing as a parameter for determining Class A level 
pathogen reductions is included in this.General Order. 

11. Due to the extensive work done by the U~S~EPA, this General Order is using the 
40 CFR Part 503 requirements as baseline requirements for compliance. However, 
this General Order is applicable to sites where biosolids are applied to land and is 
not intended to solely regulate the generator '(uhless the generator is also the 
landowner or land applier). The 40 CFR Part 503 requirements are only intended 
for and enforceable against the. generator. Therefore, this General Order does not 
constitute compliance with 40 CFR Part 503, Since the SWRCB is not delegated 
with authority for the Federal Biosolids Progia!ll, the USEP A is the only authority 
to determine compliance with tbe--40 CFR Part 503. 

12. Each discharger covered by this General Order shall submit an annual fee and an 
application fee equal to the annual fee, pursuant to CWC &§ection 13260 California 
':Vater CeEle. The amount cifthe fee is currently determined by the type of order 
issued aH4--the threat to water quality, and complexity of the specific discharge, as 
detailed in Section 2200, Chapter 9, Division 3, Title 23, California Code of 
Regulations (CCR). Biosolids application projects greater than 40 acres are 
deemed as Non-Chapter 15 WDRs with a Category "II'' threat to water quality 

. rating and a Category "b" .complexity rating. Biosolids projects consisting ofless 
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than 40 acres are deemed Category "III" threat to water quality rating and a 
Category "b" complexity rating. 

13. This General Order may be periodically revis-ed to reflect changes in -!,:federal or 
State laws or regulations or policies of the SWRCB or RWQCB. 

14. Under CWC s&ection 13263 efthe Ga!ifemia \Vater Cede, the SWRCB can 
prescribe General WDRs fort& categories of discharges which involve the same or 
similar waste type or those which -are produced by the same or similar operations. 

15. This General Order shall primarily apply to both the landowner of sites using 
biosolids and the biosolids generator, but may also include, as determined by those 
involved in the operation, the individuals, or companies, er munieiflali,ies 
geReratiRg, transporting; and placing the biosolids in the field(C!ass A er Class R) 
and the land lessee in conjunction with the landowner and the generator. To obtain 
coverage under the General Order, a complete NOI and an appropriate fee must be 
submitted to the RWQCB. Once a completed application is submitted, RWQCB 
staff will evaluate the project to determine if it is suitable for regulation under this 
General Order and the corresponding California Environmental Quality Act 
(CEQA) document. Only after a determination of applicability is made will the 
discharger be issued a Notice of Applicability by the RWQCB Executive Officer. 
Only applicants ( dischargers) who submit a complete NOI, appropriate fee, and are 
issued aR Notice ofApplicability are authorized to land apply biosolids at an 
agricultural, horticultural, silvicultural, or land reclamation site as a soil amendment 
onto the land specified in the NOI in compliance with the terms and conditions of 
this General Order. If it is determined that a local agency already adequately 
regulates the activity subject to this permit, the RWQCB may choose not to issue 
this General Order in order to avoid any duplicative regulation. 

16. A separate NOI and filing fee must be filed for each biosolids rSuse project to be 
eligible for coverage under this General Order. A separate NOI and filing fee must 
be filed for each landowner involved in a reuse project. Attachment A to this 
General Order contains an NOI form which details the minimum contents of the 
NOL A single reuse project will belimited to sites comprising not more than 
2,000 net acres available for application. Net acreage is the land available for 
application, excluding roads, surface water drainage, and required buffer areas. The 
sites comprising a single reuse project shall be contained within a ten-mile radius of 
a given location. There is no restriction ogfthe number ofNOis which may be 
filed for reuse within any geographic; area... A single reuse project may be a one
time application or may be repetitive applications to the same parcel. Filing fees 
are annual fees. · Projects will be billed for an annual fee equaling the filing fee until 
the project is completed and coverage under the General Order has been terminated. 

17. This General Order sets minimum standards for the use of biosolids as agricultural, 
horticultural, silvicultural, or reclamation site soil amendments, and it does not 
preempt or supersede the authority oflocal agencies to prohibit, restrict, or control 
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the use ofbiosolids subject to their control, as allowed under current law. It is the 
responsibility ofthe discharger to make inquiry and to obtain any local 
governmental agency permits or authorizations prior to the application of biosolids 
at each site. 

18. Some areas in California have been designated as unique and valuable public 
resources. Such areas have been defined in the State law and the Califonlia Ceele 
ef RegulatiensCCR as jurisdictional waters or preserves or are-have been addressed 
through acts specifically intended to preserve and manage the resource. This 
General Order is not applicable to those areas as described below: 

a. The Lake Tahoe Basin. 

b. The Santa Monica Mountains Zone as defined by &2ection 33105 of the 
Government Code. 

c. The California Coastal Zone, as defined in and mapped pursuant to Public 
Resources Code (PRC) &2ection 30103 ehhe Pu\ilie Resemees Seele. 

d. An area within one quarter mile of a wild and scenic river, as defined by PRC 
&2ection 5093.5 effue Pu\ilie ReseHrees Ceele. 

e. The Sacramento-San Joaquin Delta, as defined in Water Ceele CWC &2ection 
12220. 

f. The Suisun Marsh, as defined in Pu\ilie ReseHrees Ceele~ section 29101. 

g. The jurisdiction of the San Francisco Bay Conservation and Development 
Commission, as defined in Government Code section 66610. 

h. The following prohibition areas contained in the Water Quality Control Plan1 

of the Lahontan gasia Regienal ¥later Quality Ceatrel gearEIRWOCB: 

(1) Glenshire and Devonshire Subdivisions, Town of Truckee,. 

(2) Areas southwest of Piute Creek and north of Susan River and included 
in Sections 21, 25, 26, 27, 28, 33, 34, 35, and 36, T30N, Rl lE, 
MDB&M. 

(3) Eagle Lake Basin-Spaulding Tract, Stones-Be11gard Subdivision, and 
Eagle's Nest Summer Home Tract. 

(4) Mono-Owens Planning Area 

.!. A detailed description ofthe prohibition areas can be found in the Lahontan RWQCB's Wate Quality Control Plan (Basin Plan) 
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U!L_Rush Creek Watershed above the outlet of Grant Lake 

. (b) Mammoth Creek Watershed, ·including tli.e drainage area ofthe 
community of Mammoth Lake, and the Sherwin Creek Watershed 
upstream ofthe confluence of Sherwin and_Mammoth Creeks 

{fl__Inyo County Service Area No. 1 

1. Assessment District No. 1 
11. Assessment District No. 2 
iii. Rocking K Subdivision 
iv. City ofBishop 

(5) Antelope Valley Planning Area 

(a)+.The Antelope Hydrologic Unit above an elevation of3,500 feet 

(6) Mojave River Planning Area 

{&__,.The Silverwood Lake Watershed 

JJil_;_The Deep Creek Watershed above an elevation of3,200 feet 

{fl__The Grass Valley Creek Watershed above an elevation of 
3,200 feet --

@_Area north ofState Highway 18 within the area commonly known 
as Apple Valley and Desert Knolls 

(7) Hilton Creek/Crowley Lake communities 

19. The biosolids applied to land under this General Order are non-hazardous 
decomposable wastes applied as a soil amendment pursuant to best management 
practices and, as such, ate exempt from the requirements of Title 23, Califemia 
Cede efRegalatieas (CCR~, Section 2510, et seq., (Chapter 15), in accordance with 
Section 251l(f). 

20. The construction and use ofbiosolids storage facilities allowed by this General 
Order are for short-term storage ofbiosolids in the event that biosolids cannot be 
immediately applied to the ground surface because of an unanticipated event, such 
as mechanical breakdown of equipment or an unseasonable rainstorm. Because of 
the short period ofstorage allowed by this General Order, the stockpiled biosolids 

. are not a threat to the quality of underlying ground water; thus, the storage basins 
need not be regulated as either a waste pile or surface impoundment under 
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Title 27 of the CCR. Ifleager long-term storage is proposed, the discharger will 
need to apply for~ separate WDR for the long-term biosolids storage facility. 
Biosolids application to land associated with a project using a permitted long-term 
biosolids storage basin may be conducted under this General Order, if appropriate. 

21. Ground water and surface waters of California have been evaluated for their 
maximum potential beneficial uses. Those use categories are dis_cussed below: 

a. The designated beneficial uses of surface waters within the State are: 

(1) Municipal Supply (MUN) 
(2) Agricultural Supply (AGR) 
(3) Aquaculture (AQUA) 
(4) Fresh Water Replenishment of Salton Sea (FRSH) 
(5) Industrial Service Supply (IND) 

· (6) Ground Water Recharge (GWR) 
(7) Water Contact Recreation (REC I) 
(8) Noncontact Water Recreation (REC II) 
(9) Warm Water Habitat (WARM) 
(10) Cold Freshwater Habitat (COLD) 
(11) Wildlife Habitat (WILD) 
(12) Hydropower Generation (POW) 
(13) Preservation of Rare, Endangered, or Threatened Species (RARE) 

b. The designated beneficial uses of ground waters in California are: 

(1) ~.4:mieipal Sup13ly (MUN)-
(2) Iaci-Hs.rial Serviee Sup13ly (1ND)
(3) Agrieu!Mal Sup13ly (AGR➔ 
(4) AQUA 
(5) WILD 

Some ground water and surface waters have fewer beneficial uses. Beneficial uses 
for specific water bodies can be found in the applicable RWQCB's Water Quality 
Control Plan (Basin Plan). 

22. On _______, in accordance with ,lice California envi,:eaHiea!al Quality 
AetCEOA (Pub!ie Reseurees CeElePRC, Section 21000, et seq.), the SWRCB 
adopted a Mitigated Environmental Impact Report No. for these General 
WDRs. 

23. The SWRCB has notified all known interested agencies and persons of its intent to 
prescribe General WDRs for the reuse ofbiosolids as a soil amendment and has 
provided them with an opportunity for a public hearing and an opportunity to 
submit comments. 
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24. The SWRCB, in a public meeting on'-----------' heard and 
considered all comments pertaining to the General Order. 

IT IS HEREBY ORDERED that all dischargers that file an NOI indicating their 
intention to be regulated under provisions of this General Order, and all heirs, successors, 
or designees, in order to meet the provisions contained in Division 7 of fue California 
Water Gedeewe and regulations adopted thereunder, shall comply with the following: 

A. PROHIBITIONS 

I. The discharge ofbiosolids is prohibited unless the discharger has submitted 
an NOI, filing fee, and a pre-application report and in response to these 
submittals, the RWQeB has issued a Notice ofApplicability, individual 
WDRs, or a waiver ofWDRs for the discharge. 

I 
2. Applications of biosolids shall be confined to the designated use areas stated 

and shown in the NOI and pre-application report. 

3. . The discharge shall not cause or threaten to cause pollution, as defined in 
ewe &§ection 13050 efthe Galifern.ia Water Gede. 

4. The application of any material that results in a violation of the Safe 
Drinking Water and Toxic Enforcement Act (Health and Safety Code 
§&ection 25249 .5) is prohibited. 

I 
5. The storage, transport, or application ofbiosolids shall not cause a nuisance, 

as defined in ewe &2ection 13050 effue Galifernia 'Nater Gedo. 

6. There shall be no discharge ofbiosolids from the storage or application 
areas to adjacent land areas not regulated by this General Order, to surface 
waters, or to surface water drainage courses. 

_7.__Surface ·Nater FUl½effFrom the permitted site, resultiag &em irrigation water 
runoff sf sites ts wli.ieh 19ieselids has 19eea apj3lied is prohibited for 30 days 
after application of biosolids ifvegetation in the application area and along 
the path of runoff does not provide 33 feet ofunmowed grass or similar 
vegetation ia fue apj3lieatiea area El!'ld aleag fue j3ath ef ruaeff to preyent the 
movement ofbiosolids from the application site. 

8. Application ofbiosolids at rates in excess of the nitrogen requirements of 
the vegetation or at rates that would degrade ground water is prohibited 
except as allowed by Prohibition A.9. 
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.9. Application ofbiosolids at rates in excess of the nitrogen requirements of 
the vegetation may be allowed for soil reclamation projects (as defined by 
land reclamation on page 7) as part of an overall plan for reclamation of 
sites (such as abandoned mine tailings and gravel quarries), provided the 
discharger can demonstrate that the application ofexcess nitrogen will not 
result in unacceptable degradation ofunderlying ground waters. A report 
prepared by a Certified Agronomist, Certified Soil Scientist. Registered 
Agricultural Engineer, or Registered Civil Engineer providing this 
demonstration shall be submitted to and approved by the RWQCB 
Executive Officer prior to the application ofbiosolids to reclamation sites at 
greater than agronomic rates. 

10. The discharge ofbiosolids except as allowed for authorized storage, 
processing, and application sites is prohibited. 

11. The application of "hazardous waste;' as defined in Chapter 11, 
Division 4.5, Title 22 of the Cadifernia Ceee efRegulatiens, is prohibited. 

12. Discharge ofbiosolids with pollutant concentrations greater than those 
shown below is prohibited. 

Ceiling Concentration 
Constituent mg/kg drv weight 

Arsenic 75 
Cadmium 85 
GhFemiBm ~,QQQ I 
Copper 2,500 
Lead 350 
Mercury 57 
Molybdenum . 75 
Nickel 420 
Selenium 100 
Zinc 7,500 

13. The application ofbiosolids to water-saturated or frozen ground or during 
periods ofprecipitation that induces run-off from the permitted site is 
prohibited. 

14. The application ofbiosolids containing a moisture content of!ess than 
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50 percent is prohibited. f.ny visible air!Jome partim,lates loaviag #ice 
ap:t3lieatiea site 8:Hring Biosolids 8f)I3lieati0Rs er 8:l¾fing ineOffJOra-tioa of 
l:Jiosolids at the 1_3ermitteEl site is 13rohibi~ed. 

.Ll.,__The application ofbiosolids in areas where biosolids are subject to gglly 
erosion or washout off_site is prohibited. 

I6. The application of biosolids to slopes exceeding 25 percent is prohibited. 

B. DISCHARGE SPECIFICATIONS 

_1._All biosolids subject to this General Order shall comply with the applicable 
pathogen reduction standards listed in 40 CFR Part 503 .32. In addition to 
those standards, all biosolids meeting Class A standards shall not have a 
maximum fecal coliform concentration greater than 1,000 Mmost P.probable 
Nnumber (MPN) per gram ofbiosolids; or the density of salmonella. sp.1 
shall not be greater than three MPN per four grams. 

2. All biosolids subject to this order shall comply with one of the applicable 
vector attraction reduction requirements specified in 40 CFR Part 503.33. 

3. Biosolids application rates shall not exceed the agronomic rate for nitrogen 
for the crop being planted except as allowed by Prohibition No. 9 or for 
biosolids research projects. 

4. Biosolias shall aot lie appliea to laaEI ia araoH!lJ;s #icat eause the fello•nciag 
etmH:1:lati;tre loaElHlgs Eiaeh:1:Eli:eg Bael~greHE:8: soils metals a:Hel metals 
a9:Elitieas from €1ioseliEls1 to l:Je e~teee8:e8:: 

G\!Hllliati•,,e boaaiags: 
CeB:stitaeB-t Kilogf8.ms per E:eetare poli:B:8:s :eer aero 

. 

:t~seBie " . -
_, 

~v 

GaS:ffi:H¼m _, ---0, • 

GeppeF l,iiGG i,~~e 
I,ea4 ~gg ;ie:;z 
~.4ereti:Fj~ ,~ H'·-
Mel3<!Jaeffi¼ffi -

10 ,r 

:t>!iekel 4;ig ~:;z4 

:t, As detennioed by a.:i, USEPA approved method other than a method listed in "Standard Methods for the Examination ofWater 
and Wastewater" I·8th Edition, 1992. American Public Health Association, 1015 15th Street. NW., Washington. DC 2005: and 
other than the method found in Kenner, B. A. and H. P. Clark. "Detection and Enumeration of Salmonella and Pseudomonas 
aeruginosa," Journal ofWater Pollution Control Federation, Vol. 46, No. "9, September 1974. pp. 2163-2171. Water 
Environment Federation. Water Environment Federation, 60 I Wythe Street, Alexandria, VA 22314. · 
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IQQ 89~ ::illillll 2,8QQ 2,494 

4.&,. Biosolids shall not be applied in amounts exceeding the Risk Assessment 
Acceptable Soil Concentration as described below: 

BC= RP- 1.78(BS) 

Where: BC= Background Cwnulative Adjusted Loading Rate 
(Lbs./ Acre) 

RP = 40 CFR Part 503 Cumulative Pollutant Loading Rate 
(Lbs.I Acre) 

BS = Actual Site Background Site Soil Concentration (mg/Kg) 

And Where the Values for RP on a pollutant specific basis are given below: 

Pollutant Cumulative Pollutant 
Loading Rate (RP) 

(Lbs./ Acre) 

Arsenic 36 
Cadmiwn 34 
Copper 1336 

Lead 267 
Mercurv 15 

Molybdenwn 16 
Nickel 374 

Selenium 89 
Zinc 2,494 

~~- Ifbioso!ids are applied to a site where the soil will beiReerJ3era;ed ime the 
ground tilled, biosolids shall be incorporated within 24 hours after 
application in arid areas and within 48 hours in non-arid areas. tTillage 
practices shall be used which minimize.the erosion of soils from the 
application site by wind, storm water, or irrigation water. 

±92. Ifbiosolids are applied to ground surfaces having a slope greater than 
ten percent (10%) or ifreguired by the RWOCB Executive Officer, a report, 
including an erosion control plan, shall be prepared by a Ce1tified Soil 
Scientist, Certified Agronomist, Registered Agricultural Engineer, 
Registered Civil Engineer, or a Certified Professional Erosion and Sediment 
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Control Specialist and submitted to the RWQCB for approval with the NOL 
This report shall describe the site conditions that justify application of 
biosolids to the steeper slopes and shall specify the application and 
management practices necessary (a) to assure containment of the biosolids 
on the application site and (b) to prevent soil erosion. 

7i. Structures conveying tail water shall be designed and maintailied to 
minimize any field erosion. Tail water structures shall be boarded and 
wrapped with plastic prior to any biosolids application but removed after 
biosolids incorporation into the soil. 

89+. Biosolids distinguished as "Class B" in 40 CFR Part 503 must comply with 
the following: 

a. The discharge oftail_water or field runoff is prohibited within 30 days 
after application of biosolids is J3fehieitecl for ap13lisatiea areas where 
biosolids have not been incorporated into the soil; and where there is not 
a minilnum of33 feet ofunmowed grass or similar vegetation bordering 
the application area and along the path of runoff to prevent movement of 
biosolids particles from the application site. 

b. After an application ofbiosolids in any field, the discharger shall ensure 
the following: 

(1) For at least 30 days: 

(a) Public access to the application sites is restricted for sites 
with a low potential for public exposure; 

(b) Food, feed, and fiber crops are not harvested; and 
(c) Animals are not grazed. 

(2) For at least 12 months: 

(a) Public access to the site is restricted for sites with a high 
potential for public exposure; 

(b) Turf is not to be harvested if the harvested turf is placed on 
land with a high potential for contact by the public as defined 
in 40 CFR Part 503.11; and 

(c) Grazing ofmilking anilnals used for producing unpasteurized 
milk for human consumption is prevented if the field is used 
as pasture. 

(3) For at least 14 months: 

Food crops with harvested parts that touch the biosolids/soil 
mixture and are totally above the land surface are not harvested. 
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(4) For at least 20 months: 

Food crops with harvested parts below the land surface are not 
harvested, when the biosolids remain exposed on the surface for 
four months or longer prior to incorporation. 

(5) For at least 38 months: 

Food crops with harvested parts below the land surface are not 
harvested, when the biosolids remained exposed on the ground 
surface for less than four months prior to incorporation into the 
soil. 

9-W&.-- Staging and biosolids applicatiom, areas shall be at least: 

a. 10 feet from property lines, 
b. 500 feet' from domestic water supply wells, 
c. 100 feet:! from non-domestic water supply wells, 
!l..__50 feet from public roads and occupied onsite residences~, 
~100 feet from surface waters~, including wetlands, creeks, ponds, lakes, 

underground aqueducts, and marshes, 
feet Kem agriculH¼fal l3uilEHB-gs, 
f,_33 feet from primary agricultural drainage ways, 
g,_5001 feet from occupied non-agricultural buildings and off-site 

residences, 
!h___400 feet from a domestic water supply reservoir, 
L._200 feet from a primary tributary to a domestic water supply, and 
i._2,500 feet from any domestic siirface water supply intake. 

1 For sites where the topography slopes are greater than 10 percent, the minimum width ofvegetative border shall be prOposed in 
accordance to Discharge Specification No. 6 above. 

:! A lesser setback distance from domestic supply wells (not to be less than I00 feet) may be used ifthe discharger can demonstrate 
to the Executiv·e Officer that the ground water, geologic. topographic, and well construction conditions at the specific site are 
adequate to protect the health of indiVidua:ls using the supply well. 

~ A lesser setback distance (not to be less than 25 feet) may be used if the discharger can demonstrate to the'RWQCB Executive 
Officer that the ground water. geologic. tOpographic1 ao·d well construction conditions at the specific site are adequate to protect 
the ground water. Not including agricultural drains. 

~ Applies to biosolids storage facilities at the reuse site, not biosolids storage facilites which are part ofa wastewater treatment 
plant or which are covered by separate WDRs. ' 

· 1 Applications in a such proximity to on sitC residences must be approved by the ri::sident. 

19 



DRAFT 5/00 
C. BIOSOLIDS.:. STORAGE AND TRANSPORTATION SPECIFICATIONS 

Biosolids shall be considered to be "stored" if they are placed on the ground or in 
non-mobile containers (i.e., not in a truck or trailer) at the application site or an 
intermediate storage location away from the generator/processing for more than 
48 hours. Biosolids shall be considered to be "staged" ifplaced on the ground for 
brief periods of time solely to facilitate transfer of the biosolids between 
transportation and application vehicles. 

1. Biosolids shall not be stored for more than seven (7) consecutive days prior 
to application. 

2. Biosolids containing free liquids shall not be placed on the ground prior to 
application on an approved site, excluding equipment cleaning operations. 

3. Biosolids shall not be stored directly on the ground at any one location for 
more than seven (7) consecutive days. 

4. Sites for the storage ofClass B biosolids shall be located, designed, and 
maintained to restrict public access to the biosolids. 

5. Biosolids storage facilities that contain biosolids between October I and 
April 30 shall be designed and maintained to prevent washout or inundation 
from a storm or flood with a return frequency of 100 years. 

~Biosolids sterage faeilities that eoHtaia BiesoliEls 13et\'/80E. Oetober 1 and 
· x'\.pril 3Q sha.Jl .13e eo,•eroel 8.l:1.riag 13erieEls ofranoffiaal:leing 13reeij3itatioH. 
placed on site for more than 24 hours shall be covered. 

7. Biosolids.:. storage facilities shall be designed, maintained, and operated to 
minimize the generation of leachate and the effects of erosion. 

8. · Ifbiosolids are to be. stored at the site, a plan describing the storage program 
and means of complying with this General Order shall be submitted for 
RWQCB Executive Officer approval with the NOL The storage plan shall 
also include an adverse weather plan.Hot less th,a,a eG clays prior to the 
storage efl3iesoliEls. The storage ef13ioselido sha-ll"aot eon,:menoe c:n:il af:Eei 
a-ppreYal sf tJ..:ie f)ia.B:. 

9. The discharger shall operate the biosolids.:. storage facilities in accordance 
with the approved biosolids.:. storage plan.· 

10. The discharger shall immediately remove and relocate any biosolids stored 
or applied on site in violation ofthis General Order. 
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11. All biosolids shall be transported in covered vehicles capable of containing 

the designated load.-aad 

12. All biosolids having a water content that is capable of leaching liquids shall 
be transported in leak proofvehicles. 

1}2'. Each biosolids-c transport driver shall be trained as to the nature of its#teicr 
load and the proper response to accidents or spill events and shall carry a 
copy of an approved spill response plan. 

D. PROVISIONS 

1. To obtain coverage under this General Order and terminate coverage 
thereof, the following must take place: 

lh__Coverage: 

A complete NOI form and filing fee must be filed by the discharger for 
each proposed application site covered by these General WDRs. The 
NOI form may be modified by the RWQCB Executive Officer as the 
need arises. An NOI form is attached (Attachment A) to this General 
Order. Coverage does not begin until a ftNotice ofaApplicability has 
been issued by the applicable RWQCB's Executive Officer. No 
discharge shall occur until 15 days after submission of the Pre
Application Report as required in the Monitoring and Reporting 
Progran1. 

h,_Coverage Termination: 

ill_A biosolids application project covered by these General WDRs 
may be terminated by submittal of the Final Monitoring and 
Reporting Program technical report and an J:>+etiee efTermraat-iea 
(NOT➔, as shown on Attachment B of these General WDRs. The 
discharger(s) will be responsible for paying all annual fees for 
coverage under these General WDRs until approval of the NOT. 
is granted by the RWQCB Executive Officer. For sites using 
Class B biosolids,termination shall not take place until 38 
months after the last Class B biosolids application. The NOT 
form may be modified by the RWQCB Executive Officer as the 
need arises. 

(2) If an individual WDR Order is issued to the discharger for a 
project covered by this General Order, the applicability of this 
General Order to the discharger is automatically terminated on 
the effective date of the individual WDR Order. 
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2. Where ground water monitoring is required, as specified by the RWOCB 

Executive Officer or as contained in-4e Monitoring and Reporting Program, 
the ground water monitoring program must be in place prior to any 
application of biosolids. 

3. The discharger shall submit copies of each NOI to the appropriate regional 
office(s) of the Department of Fish and Game, local water district, City 
Planning Department, County Health Department(s), County Planning 
Department(s), and County Agricultural Commissioner(s) with jurisdiction 
over the proposed application site(s). Also, the discharger shall notify 
adjacent property owners with parcels abutting the subject land application 
site and, where applicable, teanants. The :Qg_is~harger shall submit proofto 
the RWOCBR-egioHa-1 Yoarel that all the above agencies and persons were 
notified. _Other than compliance evaluations, the RWOCBR-egioHa-1 g oarel is 
not responsible for the notification process. 

4. The discharger shall comply with the Monitoring and Reporting Program 
No. 2000 XX XXX which is part of this General Order and any plans 
reguired and contained within. and any revisions thereto. 

5. The discharger must notify the RWQCB Executive Officer in writing at 
least 30 days in advance of any proposed transfer of this General Order's 
responsil?ility and coverage to a new discharger. The notice must include a 
new NOI for the proposed discharger, an NOT for the existing discharger, 
and a specific date for the transfer of this General Order's responsibility. 
This agreement shall include an acknowledgment that the existing 
discharger is liable for compliance with this General Order and for all 
violations up to the transfer date and that the new discharger is liable for 
compliance with this General Order and all violations after the transfer date. 

6. Where the discharger becomes gware that it failed to submit any relevant 
facts in an NOI or submitted incorrect information in an NOI or in any 
report to the RWQCB, it shall promptly submit such facts or information. 

7. The discharger shall be responsible for informing all biosolids transporters, 
appliers. and growers using the site of the conditions contained in this 
General Order. 

8. The discharger must comply with all conditions of this General Order, 
including timely submittal of technical and monitoring reports as directed by 
the RWQCB Executive Officer. Violations may result in enforcement 
action, including RWQCB or court orders requiring corrective action or 
imposing civil monetary liability or revision or rescission of the 
applicability of this General Order to a specific project. 

22 



DRAFT 5/00 
9. Individuals and companies responsible for site operations retain primary 

responsibility for compliance with these requirements, including day-to-day 
operations and monitoring. Individual property owners and property 
managers retain primary responsibility for crop selection and any access or 
harvesting restrictions resulting from biosolids application. Individual 
owners of the real property at which the discharge will occur are ultimately 
responsible for ensuring compliance with these requirements. Enforcement 
actions for violations of this General Order may be taken against all. 
dischargers required to comply with this General Order. 

10. A copy of this General Order shall be kept at the discharge facility for 
reference by operating personnel. Key operating personnel shall be familiar 
with its contents. 

11. This General Order does not convey any property rights of any sort or any 
exclusive privileges. The requirements prescribed herein do not authorize 
the commission of any act causing injury to persons or property, do not 
protect the discharger from his liability under ¥federal, State, or local laws, 
nor do they create a vested right for the discharger to continue the waste 
discharge. 

12. Provisions of these WDRs are severable. If any provision of these 
requirements is found invalid, the remainder of these requirements shall not 
be affected. 

13. The SWRCB will review this General Order periodically and will revise 
requirements when necessary. 

14. The discharger at all times shall properly operate and maintain all facilities 
and systems of treatment and control (and related appurtenances) which are 
installed or used by the discharger to achieve compliance with conditions of 
this General Order. Proper operation and maintenance includes effective 
performance, adequate funding, adequate operator staffmg and training, and 
adequate laboratory and process controls, including appropriate quality 
assurance procedures. This provision requires the operation ofbackup or 
auxiliary facilities or similar systems only when necessary to achieve 
compliance with the conditions of this General Order. 

15. The discharger shall allow the RWQCB or an authorized representative 
upon the presentation of credentials, valid identification with photograph, 
and other documents as may be required by law to: 

a. Enter upon the discharger's premises where a regulated facility or 
activity is located or conducted or where records must be kept under the 
conditions of this General Order; 
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b. Have access to and copy, at reasonable times, any records that must be 

kept under the conditions of this General Order; 

c. Inspect at reasonable times any facilities, equipment (including 
monitoring and control equipment), practices, or operations regulated or 
required under this General Order; and 

d. Sample or monitor at reasonable tunes; any substances or parameters at 
any location for the purposes of assuring compliance with this General 
Order or as otherwise authorized by the Califurnia Water Coi!eCWC. 

16. All monitoring instruments and devices used by the discharger to fulfill the 
prescribed monitoring program shall be properly maintained and calibrated 
as necessary to ensure their continued accuracy. All measurement devices 
shall be calibrated at least once per year or more frequently to ensure 
continued accuracy of the devices. 

Unless otherwise permitted by the RWQCB-'5 Executive Officer, all 
analyses shall be conducted at a laboratory certified for such analyses by the 
California Department of Health Services. The RWQCB-'5 Executive I 
Officer may allow use of any uncertified laboratory under exceptional 
circumstances, such as when the closest laboratory to the monitoring 
location is outside the State boundaries and therefore is not subject to 
certification. All analyses shall be reE)_-tlire& to ee conducted in accordance 
with the latest editi0a of "G--ui.Eieliaes Estal3lishing Test PreeeEH:lres £81" 
Al!alysis of Polll!-tarus" (4Q CFR Part l3e) or "Test Mefuoi!s fur g,,aluating 
Selia ·waste, Physieal/Cheraisal Methe Els" (SW 84e) as estaelishea ey the 
U. S. EPAthose methods specified in 40 -CFR Part 503.8(1) through 40 CFR 
Part 503.8(4), 40 CFR Part 503.8(6). and 40 CFR Part 503.8(7). 

17. The discharger shall report any noncompliance which may endanger human 
health or the environment. Any such information shall be provided orally to 
the RWQCB-'5 Executive Officer within 24 hours from the time the 
discharger becomes aware of the circumstances. A written submission shall 
also be provided within five days of the time the discharger becomes aware 
of the circumstances. The written submission shall contain (a) a description 
of the noncompliance and its cause; (b) the period of noncompliance, 
including exact dates and times; and, (c) if the noncompliance has not been 
corrected, the anticipated time the noncompliance is expected to continue 
and steps being taken or planned to reduce, eliminate, and prevent 
recurrence of the noncompliance with a time schedule that includes 
milestone dates. The RWQCB Executive Officer or an authorized 
representativemay waive the written report on a ca;ie-by-case basis if the 
oral report has been received within 24 hours. Also, the discharger shall 
notify the Office ofEmergency Services (1-800-852-7550). the State 
Department of Health Services. Food and Drug Branch, (916) 445c2263). 
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and the local health department as soon as practical but within 24 hours after 
the incident. 

18. The discharger shall retain records of all monitoring information including 
all calibration and maintenance records for on-site monitoring equipment (if 
applicable), copies of all reports required by this General Order, and records 

·of all data used to complete the application for this General Order. Records 
shall be maintained for a minimum of three years from the date of the 
sample, measurement, report, or application. This period may be extended· 
during the course of any unresolved litigation regarding this discharge or 
when requested by the RWQCB Executive Officer. 

Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 
c. The date(s) analyses were performed; 
d. The individual(s) who performed the analyses; 
e. The analytical techniques or methodfi used; and 
f. The results of such analyses. 

19. All application reports or information to be submitted to the RWQCB 
Executive Officer shall be signed and certified as follows: 

a. For a corporatfon--by a principal executive officer or at least the level 
of vice president. 

b. For a partnership or sole proprietorship--by a general partner or the 
. proprietor, respectively. 

c. For a municipality, State, ¥-federal, or other public agency--by either a I· 
principal executive officer or ranking elected official. 

20. A duly authorized representative ofa person designated in Provision No. 19 
of this provision may sign documents if: 

a. The authorization is made in writing by a person described in 
Provision No. 19, above. 

b. The authorization specifies either an individual or position having 
responsibility for the overall operation of the regulated facility or 
activity; and 

c. The written authorization is submitted to the RWQCB Executive 
Officer. 

Any person signing a document under these Provisions shall·make the 
following certification: 
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"I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals 
immediately responsible for obtaining the information, I believe that 
the information is true, accurate, and complete. I am aware that-there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment." 

CERTIFICATION 

The undersigned, Administrative Assistant to the Board, does hereby certify that the 
foregoing is a full, true, and correct copy of an order duly and regularly adopted at a 
meeting of the State Water Resources Control Board held on_~--------

AYE: 

NO: 

ABSENT: 

ABSTAIN: 

Maureen Marche 
Administrative Assistant to the Board 

26 



STATE WATER RESOURCES CONTROL BOARD 
MONITORING AND REPORTING PROGRAM NO. 2000 XX XXX DWQ 
GENERAL WASTE DISCHARGE REQUIREMENTS (WDRs) FOR THE 

DISCHARGE OF BIOSOLIDS TO LAND FOR USE IN AGRICULTUR.AI:,, 
SILVICULTURAL, HORTICULTURAL, AND LAND RECLAMATION ACTIVITIES 

PRE-APPLICATION REPORT 

As required in Provision l .a. of the General Order, Al! ~re-Aapplication Rreport shall be 
submitted for each field or distinct application area prior to the iaitial application of 
biosolids iB. prnposeEl applieatioa a;,eas in accordance with the WDRs. Where biosolids 
are applied on a continuing basis to a single area, the ~re-Aapplication Rreport may 
cover ongoing operations and may not need to Het-be submitted for each load applied. A 
pP-re-aApplication r!~eport should be submitted 15 days prior to the date of the proposed 
application. The Pre-Application Report shall be signed by the QG-wner/QG-perator of the 
biosolids-'- application operation and by the P.property G-Qwner. The l2£p_roperty G-Qwner 
may submit written authorization to allow a representative of the P.property G-Qwner, such 
as a tenant or land management company, to sign the Pre-Application Report. 

Information in the Pre-Application Report found in bold type is a required field to be 
submitted in the Pre-Application Report. Otherwise. information that was submitted in 
the Notice ofintent (NOI) and has not changed or will not change is not required. The· 
following items shall be included in the Pre-Application Report and shall be submitted to 
the appropriate Regional Water Quality Control Board (RWQCB): 

Waste Discharge Identification System No ..____________ 

This number is established at the time the initial Notice ofintent (NOI) is submitted to 
the RWQCB and can be obtained at the RWQCB. 

1. Site Location/ Applier Information-A separate Pre-Application Report must be 
completedHlleEl o\¼t for each different site. I 

Aflfllieie Landowner: 
Address: 
Contact: I Phone: 
Site Location (including address, if any): 
Nearest Cross Street(s): 
County: l Total Size ofSite 
Section(s)/Township/Range/Meridian: 
Latitude (from field center): 7Longitude (from field center): 

I 
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Ai;mlier 
Address: 
Contact: II Phone: 

Attach a U~S,_Geological Survey& 7.5 Minute map or similar map (1:24000 or 
larger) showing.the proposed application site and surrounding properties within 
2,500 feet from site boundaries. The map should show: 

a. Site topography 
b. Run-on/runoff controls 
c. Storage areas 
d. Nearby surface waters, wells, residences, and public roads 
e. Application area(s) including buffer zones (setbacks) 
f. Ground water monitoring wells (if required) 
g. Elevation 

2._Biosolids Source- _A separn~e PFe ."..ppliea«ea Rejlel'tThe section below must be 
comoletedfillea. eut for each source ofaiffeFent biosolids' s011Fee. If additional 
space is required, copy this section and attach. 

Wastewater Treatment Plant 

Mailing Address 

City County Zip State Phone 

Contact Person 

Level off~athogen Ttreatment: _Class-A Class B _____ 
Description of tFeatment aaa. Ii.ow vector attraction reduction wa£ 

aekie,,·ea.achievement: 

3. Constituent Concentrations (Each Source) 
Constituent 

Arsenic 

Concentration in 
Biosolids, mg/kg, 

dry weight 

Geaeeat:Fatiea ffi g_e½¼, 
m§tkg, a.FY weight 

Cadmium -

bm·eraHH:H 
Copper 
Lead 

-

Mercury 
Molybdenum 
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Nickel 
Selenium 
Zinc 
pH 
bs~ise E;-1:eliange <;;at3aeU;· NIA metJllQQg 
Salinity 
Total Solids ..Content % NIA 
Total Nitrogen 
Fecal Coliform (if applicable) MPN/gram NIA, 

Ammonia Nitrogen, as N ' 

Total Phosphorus, as P 
Total Potassium 
SW 8461 Method 8080 for PCB 

Aroclors, Aldrin/Dieldrin 
EPA Method 8270 Semi-Volatile 
Organics 

Dat.e samples collected 
Date samples analyzed 
Attach copies of all lab reports. 

4. Application Area Information. 

Subject Value Applicable Unit/ 
Type of Measure 

Quantity ofBiosolids to be Elry tons 13er year 
Applied 
Total IliosoliEls /,j3plication dry tons 
ProposeEI 
Land Use Zone 
Adjacent Land Use Zones 
Application Area Size Aacres 
Proposed Nitrogen Loading );,lb. pPlant /!Available 

Nnitrogen/acre 
Residual Nitrogen from Lb. P11er A,!cre 
Previous ;Efertilizer and. 
~iosolids Aapplications2 

Proposed Crop, Use i:;;erop type, 
human/animal/neither 

Crop Nitrogen Usage lib. 

l The Discharger shall use the most recent version ofSW 486 ~ethods for detecting PCB constituents and list atl Aroclor 
concentrations with the summation oftotal PCBs. 
0 

AttaCh a sheet showing calcu.lations and all assumptions used for calculating residual Nitrogen from previous fe1tilizer and 
biosolids applications. 
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Nnitrogen/acre/year 
Nitrogen Usage Reference 
Anticipated Average Daily- Da-ry 
Application Rate tons/aa,aam2Iication 
Average Annual Ii,nches/year 
Precipitation 

Attach an anticipated annual time schedule for the field operations including anticipated 
biosolids applications windows, seeding operations, supplemental fertilization, and 
cultivation/harvest. 

5. Ground Water Monitoring 

For biosolids"- application operations where minimum depth to useable ground 
water3 is less than 25 feet or as specified by the RWOCB Executive Officer and 
where special circumstances would wan-ant ground water monitoring, a ground 
water monitoring program. shall, at a minimum, shall consistB of three monitoring 
wells (one up_gradient, two down_gradient) for each application area is FeEJ:Hired and 
shall be in place prior to any application ofbiosolids if the discharger intends to or 
does apply biosolids more than twice within a five-year period at any particular 
location. A report specifying location, construction, and development details of 
ground water monitoring wells shall be submitted to the RWQCB for approval by 
the RWOCB Executive Officer prior to the installation. In addition, a mean sea 
level (MSL) reference elevation shall be established for each well in order to 
determine water elevations. The RWOCB Executive Officer, after reviewing the 
information submitted, may waive this requirement if it is determined that the 
benefit of such monitoring is not commensurate to the level ofprotection. 

Results shall be submitted to the RWQCB 30 days prior to any biosolids.:. 
application at each site and annually thereafter. Samples shall be collected from 
each of the monitoring wells annually and shall be analyzed for the following · 
parameters: 

Parameter 

Static Water Level feet (MSL) 
Total Dissolved Solids mg/L 
Sodium mg/L 
Chloride mg/L 
Nitrate •mg/LasN 
Total Nitrogen mg/LasN 
pH pH units 

Use-able ground water: Ground water is defined as having either an agricultural or domestic supply source as described in the 
Pegisi:ial 'l'.iur Q ialit; Gel'ltr:1 Year.lRWQCB Basin Plan:. 
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Initial testing shall also include the following parameters: 

Arsenic mg/L 
Cadmium mg/L 
CJ.:u:oFnium mg/L 
Copper mg/L 
Lead mg/L 
Mercury mg/L 
Molybdenum mg/L 
Nickel mg/L 
Selenium mg/L 
Zinc mg/L 

6. Biosolids! Storage Plan (as required by Storage and Transportation Spec. No. 8) 

A biosolids"- storage plan must be attached ( even ifno on-site biosolids storage will 
be provided). The biosolids"- storage plan should include at a minimum: 

Ifon-site storage will be provided: 

a. 
b. 
c. 
d. 
e. 

Size of biosolids storage (er stagiHg) area 
How frequently it will be used (emergency-basis only or routine use) 
Leachate controls 
Erosion controls 
Run-on/runoff controls 

Ifno on-site storage will be provided: 

a. 
b. 

Location of off-site storage facilities 
Emergency storage plans 

7. Erosion Control Plan (if applieableas required by Discharge Specification No. 6}j 

Biosolids applied to ground surfaces having a 10 percent or greater slope requires · 
an Erosion Control Plan. The Plan should outline conditions that justify application 
of biosolids to the 10 percent or greater slopes and specify the application and 
management practices to be used to assure containment of the biosolids on the 
application site. 

8. ·· Spill Response and Traffic Plan (as required by Biosolids Storage and 
Transportation Specification No. 13) 

a. The Spill Response Plan should include at a minimum: 
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(I) Emergency contacts and notification procedures 
(2) Personal protective equipment requirements. 
(3) Response instructions for spill during biosolids transport. 
(4) Response instructions for storage facility failure. 
(5) Response instructions if hazardous or other unauthorized material is 
found. 

b.__The Traffic Plan should include at a minimum: 

(I) The proposed route for all vehicles handling biosolids. 
(2) The anticipated maximum vehicle weight. 

3. IEleHtify all loa8. r9strietions fur eaeh traveleEl reael2:;,1a:y 

2-,__Adverse Weather and Alternative Plan 

__Submit an Adverse Weather and Alternative Plan that details procedures to address 
times when biosolids cannot be applied to the site(s) due to adverse weather or other 
conditions (wind, precipitation, field preparation delays, access road limitations, 
etc.). 
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ANNUAL REPORTING 

I. Ground Water Monitoring (if required in the EJ,re-Aapplication rReport) 

Samples shall be collected from each of the monitoring wells annually and shall be 
analyzed for the following parameters: 

Parameter 

Static Water Level 
Total Dissolved Solids 
Sodium 
Chloride· 
Nitrate 
Total Nitrogen 
pH 

2. Application Information 

Units 

feet(MSL) 
mg/I 

·mg/I 
mg/I 
mg/I asN 
mg/I asN 
pH units 

Quantity ofBiosolids Applied 
Application Area Size 
Total Nitrogen Concentration 
in Biosolids 
Nitrogen Loading 

Residual Nitrogen, 
Crop 
Amount of Crop Produced 

Ddrytons 
Aacres 
mg/kg 

JJ,-b. QI!lant @Avail. Nitrogen 
~kAcre 
Lbs. ±1-l)er Aacre 

.;Specify units 

3. Pollutant Loadings for Each Application Site 

Pollutant Total 
Loadings 
from 
Previous 

Loading 
This Year; 
{kg/ha} . 

Background 
Soils Cone. 
{kg/ha} 
(6" del)th} 

Cumulative 
Metal Load 
to Date; 
{kg/ha} 

Percent 
Cumulative 

. 

Limit to 
Date 

Years; 
{kg/ha} 

Arsenic 
Cadmium 
Qhfemi-:.:aB: 
·copper 
Lead 

.. 

AttaCh a sheet showing calculcitions and all assumptions used for calculating residual nitrogen from previous fertilizer and 
biosolids applications. 
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Mercury 
Molybdenum 
Nickel 

.. ~Selenium 
Zinc 

. -4. .Constituent Concentrations (Each Source) 

Constituent Concentration in Biosolids, 
{mg/kg, dry weight} 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Zinc 
Total Solids Content % 
Total Nitrogen 

. 

Fecal Coliform MPN/gram 
Ammonia Nitrogen, as N 
Total Phosphorus, as P . 

Total Potassium 
SW 846~ Method 8080 

for PCB Aroclors, 
Aldrin/Dieldrin 
EPA Method 8270 Semi-
Volatile Organics 

5. SiteMap 

Provide a site map identifying the area(s) of application clearly showing each field 
to which biosolids have been applied and crop planted. 

6. 40 CFR Part 503 

Attach a copy of the generator's monitoring-report for compliance with the 40 CFR 
Part 503. 

. .2 The discharger shall use the most recent version ofSW 486 methods for detecting PCB constituents and list all Aroclor 

concentrations with the summation of total PCBs. 
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GENERAL REPORTING 

1. Pre-Application Reports shall be submitted for RWQCB staff review and approval 
at least 30 days prior to application ofbiosolids. Annual Reports covering the 
period between January I to December 31 shall be submitted by Jam1ary February 
15 of~the following year. Ifno applications occurred during the year, the 
discharger shall submit a report indicating that no discharge occurred during the 
year. 

2. The collection, preservation, and holding times of all samples shall be in 
accordance with U.S. Environmental Protection Agency approved procedures. All 
analyses shall be conducted by a laboratory certified by the California Department 
of Health Services to perform the required analyses. The RWQCB'-& Executive 
Officer may allow use of an uncertified laboratory in accordance with Provision 
No.16. 

3. If there is no discharge during a required reporting period, the discharger shall 
submit a letter report to the RWQCB indicating that there has been no activity 
during the required reporting period. 

4. · Each report shall be signed and contain the following certification: 

"I certifyEl,eelare under4e penalty oflaw that I have personally examined and am 
familiar with the information submitted in this documenttand all attachments and 
that, based on my inquiry of those individuals immediately responsible for 
obtaining the information, I believe that the information is true, accurate, and 
complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment fer la,o·.vin;; 
viela-tions." 

5. A duly authorized representative of the discharger may sign the documents if: 

a. The authorization is made in writing by the person described above; 

b. The authorization specified an individual or person having responsibility for 
the overall operation of the regulated disposal system; and 

c. The written authorization is submitted to the RWQCB'-& Executive Officer. 

6. The discharger shall arrange the data in tabular form so that the specified 
information is readily discernible. The data shall be summarized in such a manner 
as to clearly illustrate whether the facility is operating in compliance with waste 
discharge requirements. · · 
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7. Report immediately (within 24 hours) to the RWOCB Executive Officer and 
Director ofCouuty Environmental Health by telephone with f!..follow-up letter any 
discharge which threatens the environment or human health te the KWQGB 
ei.eeutive Offieer anEl Direeter ef Ceunty envire!IR'leatal Healtla. During 
non-business hours, report to the Office of Emergency Services by telephone the 
Offiee efemergeney Serviees at 1-800-852-7550. 

8. The results of any monitoring done more frequently than required at the locations 
specified in the Monitoring and Reporting Program shall be reported to the 
RWQCB. 

CERTIFICATION 

The uudersigned, Administrative Assistant to the Board, does hereby certify that the 
foregoing is a full, true, and correct copy of an order duly and regularly adopted at a 
meeting ofthe State Water Resources Control Board held on __________ 

AYE: 

NO: 

ABSENT: 

ABSTAIN: 

Maureen Marche 
Administrative Assistant to the Board 
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Attachment A 

State of California 
State Water Resources Control Board 

NOTICE OF INTENT 
TO COMPLY WITH THE TERMS OF GENERAL PERMIT ORDER NO. XIX-XX 

FOR THE DISCHARGE OF BIOSOUDS TO LAND 
FOR USE IN AGRICULTURAL SILVICULTURAL, HORTICULTURAL AND LAND RECLAMATION ACTIVITIES 

ATTACHMENT A 
Mark Only One Item 1. □ New Discharge Under MODEL Permit 

2. □ Chan e of lnformation-WDID # 

Prone...,, Owner (Renuired) 
Nome 

Mailing Address 

City I County State l Zip I Phone 

Contact Person (check one) 
Owner Operator 
Owner/o"erator 

II. Generator (Required . If more than one generator, attach the information and ensure that the signature block Is copied, 
sinned and attached,) 
Name 

Mailing Address 

City I County I State lZip IPhone 

Contact Person 

Ill. Site Onerator/Prone..+., Mana □ er !If onv) 
Name 

Malling Address 

City I County 1· State lZip · 1 Phone 

Contact Person 

IV. Billinn Address 
Name 

Moiling Address 

City I County I State I Zip IPhone 

Contact Person 

STATE USE ONLY 
WDID, 
□□□□□□□□□□□ 

Regional Board Office: 

□□ 

Fee Amount Received: 

Date NOi Received: 

Check#: 

Date NOi 
Processed: 



Attachment A 

v. Site Operator 
Name 

Mailing Address 

City ICounty I State I Zip I Phone 

Contact Person 

VI. Hauler Information 
Nome 

Mailing Address 

City lCounty I State I PhoneI Zip 

Contact Person 

Type of Transportation 

VII. Site Location 
Street (including address, If any) 

Nearest Cross Street(s) 

County: I Total Size of Site (acres): 

Township/Range/Section T R Section ----B&M 

Latitude/Longitude (From Center): Deg. Min. Sec N. Deg. Min. 
Sec.w 

Attach a map of at least l :24000 (1" = 2000") showing the proposed application site (e.g., USGS 7.5" topographic map). The map should 
also show run-on/runoff controls, storage areas, nearby surface waters, wells and residences, the application areas including setback and 
buffer zones . 

VIII. A"-' licalion Area Information 
Subiect 

Quantity of Biosolids to be Applied 
Value Am licable UniV Tvoe of Measure 

dry tons per year 

Total Biosolids Application Proposed dry tons 

Land Use Zone 

Adjacent Land Use Zones 

Application Area Size acres 

Proposed Nitrogen Loading lb. Plant Available Nitrogen/acre 

Proposed Crop, .Use crop type,.human/animal/neither 

Crop Nitrogen Usage 1b. Nitrogen/year 

Nitrogen Usage Reference 

De"'th of Root Zone for Cro" Bein" Planted 
Will Setback Limits Be Met? 
Distance to Nearest Inhabited Dwellin" 
Public Access Controls 

inches 
Yes or No 
feel/miles 
s~ecifv Tvoe 
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Runoff Controls Attach plans 

Prevailing Wind Direction 

Minimum Depth to Ground Water feet 

How Minimum Depth to Ground Water is Determined 

Anticipated Average Daily Application Rate dry tons/day 

Source of Water for Crop 

Average Annual Precipitation \inches/year 

Attach an ant1c1pated annual time schedule for the held operations mcludmg anUc1pated b1osohds applications windows, seedmg operations, supplemental fert11izat1on, and 
cultivation/harvest. 

IX. Soil Constituent Concentrations /Each Sourcel 
Constituent Concentration in Soil, m,,,.,,,, drv weiaht 

Arsenic 

Cadmium 

Copper 

Lead 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

pH 

Estimated Permeability cm/sec 

Calion Exchange Capacity meq/100g 

Total Nitrogen 

Ammonia Nitrogen, as N 

Total Phosphorus, as P 

Total Potassium 

Biosolids Storage Plan (as required by Biosolicls Storage an TransportaUons Spec. No, 8) 

Abiosolids storage plan must be attached (if no on-site biosolicls storage will be provided, acontingency plan for inclement weather operation must be 
provided). The biosolids' storage plan should include at aminimum: 

If on-site storage will be provided: 

a. Size of biosolids storage area 
b. How frequently ii will be used (emergency basis only or routine use) 
c. leachate controls 
d. Erosion controls 
e. Run-on/runoff controls 

If no on-site storage will be provided: 

a. Location of otf-site storage facilities 

b. Emergency storage plans 



XI 

Attachment A 

Erosion Control Plan (if applicable) (as required by Discharge Specification No, 6) 

Biosolids applied to ground surtaces having a 10 percent or greater slope requires an Erosion Control Plan. The Plan should outline conditions that justify 
application of biosolids to the 10 percent or greater Slopes and specify the application and management practices to be used to assure containment of the 
biosolids on the application site. 

Xll. Spill Response and Traffic Plan (as required byBiosolids Storage and Transportation Spec. No. 13} 

a. The Spill Response Plan should include at aminimum: 
1 -Emergency-contacts and notification procedures 
2. Require personal protective equipment requirement 
3. Response instructions for spill during biosolids transport 
4. Response instructions for storage facility failure 
5. Response instructions if hazardous or other unauthorized material is found 

b. The Traffic Plan should include at aminimum: 
1. The proposed route for all vehicles handling biosolids 
2. Describe the anticipated maximum vehicle weight 

XIII. Adverse Weather and Alternative Plan: (as required by Biosolids Storage and Transportation Spec. No. 8) 

Submit an Adverse Weather and Alternative Plan that details procedures to address times when biosolids cannot be applied to the site(s) due to adverse 
weather or other conditions (wind, precipitation, field prepara~on delays, access road limitations, etc.). 

XIV. CERTIFICATION 
"l certify under penalty of law that this document and all attachments were prepared under my direction and supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information 
submitted is. to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment.~ In addition, I certify that the provisions of the permit 
including the criteria for eligibility, will be complied with. 

TitleSignature of Owner/Operator of Spreading Operations 

DatePrinted or Typed Name 

TitleSignature of Property Owner 

DatePrinted or Typed Name 

TitleSignature of Site Operator/Manager (if any) 

DatePrinted or Typed Name 
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Technical Appendix E 

Introduction 

This appendix provides detailed information supporting the analysis presented in Chapter 5, 
“Public Health”. Part 1 describes the potential pathogenic microorganisms that have been 
known to be present in sewage sludges and provides data on the incidence of reportable 
diseases in California on a county-by-county basis and for each year for the past 6 to 8 9 
years.  Part 2 describes the U.S. Environmental Protection Agency’s (EPA’s) development 
of the national sewage sludge regulations (Part 503 regulations). Part 3 provides information 
on endocrine disruptors, an issue of increasing concern with regard to long-term impacts of 
chemicals in the environment. 

Part 1.  Diseases of Interest 

This section discusses each of the groups of potential pathogens of concern or specific 
potential pathogens of concern that may be found in biosolids and summarizes available 
information on the incidence of diseases they cause in California. This discussion is 
intended to provide background information for the impact analysis presented in Chapter 5. 
The information on disease incidence reflects the data collected by the existing statewide 
voluntary public health reporting system, in which local health departments (two three city 
and all county health departments) participate.  The diseases that are reported are those that 
are diagnosed by a physician or at a hospital or clinic and represent only a small percentage 
of the actual cases which go largely unreported (for example the flu or an attack of 
gastroenteritis). For many diseases (amebiasis, campylbacteriosis, giardiasis, salmonellosis 
[other than typhoid fever], only summary counts of cases are reported to DHS and a 
thorough investigation by the local health department into each case of these diseases is not 
always conducted. Disease data is only reported for those whose illness results in a visit to 
a physician or local clinic or hospital, thus represents only a small percentage of the actual 
cases of illness that may occur. The true incidence of disease from pathogens causing 
gastroenteritis and other general symptoms that are normally treated with over-the-counter 
drugs will be underestimated and thus greatly affect any conclusions drawn from the disease 
incidence data reported herein. 
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The EIR reports only those cases reported and has contacted local health department 
personnel who might be knowledgeable about specific cases which might involve biosolids 
to obtain potential reports of interest to the GO evaluation of impacts. 

NOTE: Many statistical tables previously presented (Numbered E1 through E16 in the text 
have been revised and corrected to include all available data are now at the end of the 
appendix in order.  There are revised tables (E-1a through E-16a ) for all reported diseases 
which include data for the years 1990-1998 (provisional statistics for the years 1996, 1997 
and 1998 are included since minor adjustments to the records are still occurring).  Each 
disease type has two tables.  The first designated by a number and an “a” shows the number 
of reported disease cases by county or local health department.  The second designated by 
a “b” (numbered E-1b through E-16b) shows the same information converted to an incidence 
rate based on the population of the city of county in which the disease was reported.  This 
information was added at the request of the California Department of Health.  Note that 
these numbers were calculated based on population estimates from the California 
Department of Finance.  The disease statistics were provided by the California Department 
of Health Services. The data base they provided has been sorted and tabulated.  Minor 
adjustments were made to the 1990 data to account for changes in the combined 
Humboldt/Del Norte County separation of reporting in subsequent years. 

Bacterial Diseases 

Enterotoxic E. coli O0157 

This mutant form of  E. coli first appeared in the United States in 1982 and is one of 
hundreds of varieties of  E. coli found in the guts intestinal tract of mammals (Padhye and 
Doyle 1992).  It is mainly an infection in cattle that can be passed to humans who eat foods 
contaminated by cattle manure (even in organic gardens using uncomposted manure) or who 
eat inadequately cooked meat (Cieslak et al. 1992, Centers for Disease Control 1993, Nelson 
1997). This particular variety, according to Wells et al. (1991), can be found in 1%–3% of 
all cattle in the United States but causes them no harm.  The infection can be serious for a 
human host, however, causing severe, often bloody diarrhea. In the worst cases, particularly 
in young children, E. coli can kill.  Most often, E. coli illnesses are associated with eating 
undercooked hamburger or uncooked fruits (apples and cantalopes) and vegetables (lettuce 
in particular) or with person-to-person contact (Belongia et al. 1993, Nelson 1997). 
Contaminated water supplies are also of growing concern (Jones and Roworth 1996).  This 
particular bacterial strain is of growing concern as more outbreaks occur (Koutkia 1997). 

The most well-publicized recent case of illness from E. coli is that of three children who 
died in Washington in 1993 after eating contaminated hamburgers at a fast-food restaurant 
(Centers for Disease Control 1993).  In summer 1997, 25 million pounds of hamburger, 
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potentially tainted with E. coli 0O157:H7, were recalled by Hudson Foods in Columbus, 
Nebraska, after consumer illnesses were reported. Illness caused by E. coli 0O157:H7 has 
been a reportable disease in California since 1993 after the first case was reported in San 
Diego County in 1992; the annual number of cases has ranged from 0 1 to 33 264, and 
occasional outbreaks have occurred in major urban areas throughout California (Table E-
1a). Table E-1b shows the incidence rates for the various reporting entities. 

[Note: draft EIR Table E-1 has been deleted and is being replaced by Tables E-1a and 
E-1b at the end of document.] 

Like other pathogens of concern, the enterotoxic form of E. coli  has a low infectious dose 
(estimated to be as low as 10 bacteria). 

The present detection method for E. coli  0O157:H7 requires growing the bacteria in 
laboratory cultures, which takes days.  A group of Montana researchers led by Dr. Gordon 
McFeters has developed a new method using an antibody test kit.  The test takes only 4 
hours; is highly sensitive; and works in food, feces, and water. The method could be adapted 
to detect other foodborne pathogens, such as Salmonella, and could be used at various points 
in beef supply processing to check for contamination. 

Campylobacteriosis 

Campylobacter jejuni, like E. coli, can cause severe cases of gastroenteritis 
(campylobacteriosis) and has been consistently listed as a pathogen of concern in relation 
to sludge management (U. S. Environmental Protection Agency 1985) despite a lack of 
information on its densities in sludges.  This pathogen has at times outranked Salmonella 
as a leading cause of bacterial diarrhea (as in 1996), particularly in infants (Table E-2a). 
The reported incidence of gastroenteritis attributable to C. jejuni in California has ranged 
from 864 6296 to 2,477 8220 cases annually since 1993 1990 (Table E-2a). Most of A large 
percentage of the cases (81%) were reported to have occurred in Los Angeles County.  No 
Several hundred cases were reported in the three counties of the Central Valley where most 
of the biosolids land application occurs (see Chapter 5). Table E-1b shows the incidence 
rates for the various reporting entities. 

Little has been reported in scientific literature about the levels of this pathogen in feces shed 
by ill people, its removal in treatment, levels in biosolids, infectious dose, or longevity in 
the environment (Feachem et al. 1980, U.S. Environmental Protection Agency 1985) as 
indicated in (Table 5-1 of Chapter 5). 

[Note: draft EIR Table E-2 has been deleted and is being replaced by Tables E-2a and 
E-2b at the end of document.] 
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Salmonellosis and Typhoid Fever 

The bacterial genus Salmonella consists of more than 2,000 known serotypes found in 
different reservoirs and locations, many of which are pathogenic to humans and other 
animals (Argent et al. 1977, 1981; Ayanwale 1980; Mishu et al. 1994).  Ingestion of an 
infectious dose of Salmonella (usually a large number of bacteria is required, as shown in 
Table 5-1 in Chapter 5) can result in gastroenteritis, enteric fever, and/or septicemia.  The 
two major disease syndromes associated with Salmonella are salmonellosis (gastroenteritis) 
and typhoid fever (enteric fever). 

Salmonellosis.  The major vehicle of salmonellosis is food (St. Louis et al. 1988, 
Mishu et al. 1994), although waterborne outbreaks have occurred.  There are many zoonotic 
reservoirs for salmonellosis, including such domestic and wild animals as poultry, swine, 
cattle, rodents, dogs, cats, turtles, and tortoises reptiles.  Waterborne outbreaks of 
salmonellosis occur worldwide and are associated primarily with fresh water. 

Salmonellosis is characterized by acute abdominal pain, diarrhea, nausea, fever, and 
dehydration and is sometimes accompanied by vomiting. The illness can lead to 
complications and more serious infections.  Death is not common except in the very young, 
the very old, or the debilitated. 

It has been estimated that 400,000 to 3.7 million cases (17.3 cases per 100,000) of 
salmonellosis (including foodborne and waterborne transmission) occur every year in the 
United States (EOA 1995), with as many as 70% of the cases being imported from foreign 
travelers.  Between 1,010 4739 and 1,894 6544 cases have been reported yearly in California 
over the past six nine years (Table E-3a), with over 90 25% of the total being reported in 
Los Angeles County.  No cases were reported to have occurred in those counties in the 
Central Valley where the highest amounts of biosolids are being land applied.  Table E-1b 
shows the incidence rates for the various reporting entities.  The incidence rates for 
California counties are typical of those reported nationwide ranging from 0 - 151.7 
cases/100,000 with the highest rates being found the rural counties with low populations 
where a single case makes a big difference.  Central valley counties were biosolids use is 
extensive do not appear to have any higher rates in recent years than other localities. 

Recent research on the causes of a Salmonella outbreak among chickens has raised concern 
about the importance of Salmonella in wastewater management and indicates the need for 
constant vigilance and monitoring of the effectiveness of management techniques and 
disinfection methods (Kinde et al. 1996, 1997).  Concern also exists regarding the 
transmission of Salmonella from biosolids to animals (Jones et al. 1980; Argent et al. 1977, 
1981) and the ability of the pathogen to survive under hostile environmental conditions 
(Droffner and Brinton 1995); this ability makes them the indicator of choice for monitoring 
the effectiveness of biosolids pathogen reduction (U.S. Environmental Protection Agency 
1992). In developing the Part 503 regulations, the EPA based its requirements for pathogen 
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reduction and its risk assessments for protection of public health on Salmonella because of 
its high incidence rates, its ability to regrow, and its correlation with coliform bacteria 
(about 1.4 S. typhi per million 100,0000 coliforms based on a morbidity rate of 0.18/million 
0.0018/100,0000 persons). 

Typhoid Fever.  Typhoid is transmitted via water or food contaminated by the feces 
or urine of a carrier. Fruits, vegetables, and milk contaminated by sewage or by the hands 
of carriers are also modes of transmission.  The case-fatality rate for typhoid fever can reach 
10% if symptoms go untreated; there are approximately 500 fatalities per year (0.2 per 
100,000 deaths per year) in the United States. 

[Note: draft EIR Table E-3 has been deleted and is being replaced by Tables E-3a and 
E-3b at the end of document.] 

Shigellosis 

The genus Shigella is made up of four species of rod-shaped bacteria that are all pathogenic 
in humans and other primates.  The four species are characterized as groups or types: Group 
A, S. dysenteriae (10 serovars); Group B, S. flexneri (17 serovars); Group C, S. boydii 
(15 serovars); and Group D, S. sonnei (1 serovar).  Shigellosis, an acute bacterial disease 
caused by Shigella, occurs worldwide, with outbreaks common under conditions of 
crowding and poor sanitation (i.e., jails, institutions for children, mental hospitals, crowded 
camps and ships).  The reporting for the disease distinguishes between the four groups to 
help identify the sources and potential severity of the infection.  From 1967 to 1988, annual 
isolation rates of Shigella reported to the Centers for Disease Control (CDC) varied between 
about 5 and 10 per 100,000 persons.  It has been estimated that 5% of all symptomatic cases 
of shigellosis are reported to the national surveillance system.  Shigella is considered the 
most highly communicable of the bacterial diarrheas; as few as 10 organisms have been 
reported to cause clinical illness (U. S. Environmental Protection Agency 1985). 

For S. dysenteriae (Shiga bacillus) infection, case-fatality rates approach 20%; for S. sonnei 
infection, the infection is short-lived and the fatality rate is almost negligible, except in 
immunocompromised persons.  Few cases are reported in California. The annual number 
of cases reported in the state ranges from 0 24 to 17 110 cases a year for Group A, 196 770 
to 796 1957 for Group B, 2 87 to 45 232 for Group C, and 388 1522 to 873 3144 for Group 
D (Tables E-4a, E-5a, E-6a, and E-7a, respectively).  Some 62–178 572 - 817 cases a year 
were unidentified as to type (Table E-8a). Overall, some 701 to 1,530 cases per year have 
been reported from 1993 to 1998. Incidence rates for the counties in which cases were 
reported for the various types are shown in Tables E-4b, E-5b, E-6b, and E-7b. Reported 
incidence rates are low except for a few counties in urban areas or where remote outbreaks 
occur in the rural counties.  None of these cases has been associated with biosolids. 

Shigella spp. has in the past been the most common bacterial pathogen implicated in 
waterborne outbreaks in the United States, but its occurrence has declined over time (Moore 
et al. 1993). Shigellosis also has been implicated in outbreaks associated with recreational 
swimming (Blostein 1991, Sorvillo et al. 1988). 
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Shigellosis is transmitted via the fecal-oral route, directly or indirectly, primarily from 
person to person via contaminated food and water.  In areas of poor sanitation, food and 
water may play a greater role in transmission.  Flies have been shown to be a vector in the 
transmission of the disease (Dunaway et al. 1983). 

The survival of Shigella in water, soils, and plants depends on factors such as temperature 
and the concentration of other bacteria, nutrients, and oxygen.  In various studies, Shigella 
has been shown to survive for up to 22 days in well water and even longer in colder 
temperatures (47 days) and up to 135 days in permafrost soils of Siberia (EOA 1995). 

One detailed review of the scientific literature performed by EOA (1995) found no Shigella 
outbreaks associated with water where the source met the coliform standards at the time of 
exposure. 

[Note: draft EIR Tables E-4 to E-8 have been deleted and are being replaced, 
respectively, by Tables E-4a and E-4b, E-5a and E-5b, E-6a and E-6b, E-7a and E-7b, 
and E-8a and E-8b. All sets of tables appear at the end of document.] 

Protozoan Diseases 

Amoebiasis 

Amoebiasis, an infection caused by the environmentally resistant pathogen Entamoeba 
histolytica, is acquired by mouth contact. Symptoms can vary from minor abdominal cramps 
to severe diarrhea alternating with constipation.  The incidence of disease from this 
protozoan is low; between 127 698 and 237 1646 cases per year have been reported in 
California over the past six nine years (Table E-9a) with a general decline in the rate over 
time.. None of the reported cases have been associated with biosolids or wastewater 
management, however, most cases are not investigated t the extent to make a definitive 
association. Over 94% A majority of the reported cases in California were in Los Angeles 
County (including Long Beach and Pasadena), San Francisco and Santa Clara counties 
reflecting the size of the population and high number of travelers from these areas. This 
disease is associated often with travel in other countries, particularly in areas of Mexico. 
Incidence rates are shown in Table E-9b which show that San Francisco and Santa Barbara 
have experienced the highest reported rates in recent years. 

[Note: draft EIR Table E-9 has been deleted and is being replaced by Tables E-9a and 
E-9b at the end of document.] 

Crytosporidiosis 

Cryptosporidiosis is a gastrointestinal infection that is caused by the protozoan 
Cryptosporidium spp. Cryptosporidium oocysts are shed by humans and animals in feces. 
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The infectious dose in humans is thought to be small; it is 10–400 oocysts in species other 
than humans.  Little is known about the concentrations of viable oocysts in biosolids (Gerba 
pers. comm.) and the viability of oocysts in the environment, but oocysts are known to have 
the potential to survive months following their excretion (EOA 1995) and have the potential 
to survive more than a month following sludge treatment and land application (Whitmore 
and Robertson 1995). However, it has been found that conventional treatment and anaerboic 
digestion are effective in reducing the numbers of oocsysts in biosolids (Whitmore and 
Robertson 1995). 

Modes of transmission for cryptosporidiosis include person-to-person contact, zoonotic 
transmission, and contaminated food and water.  Person-to-person transmission is probably 
the most important mode and has been documented among family/household members, 
sexual partners, health workers and their patients, and children in day care centers. 
Cryptosporidium readily crosses host-species barriers as well, though, and human infections 
are often the result of zoonotic transmission.  Cryptosporidium is harbored by more than 40 
mammals.  Reservoir hosts include calves, dogs, cats and rodents (Tzipori 1988). 

Several waterborne outbreaks of cryptosporidiosis have been reported in the United States 
where the filtration component of water treatment was suboptimal (Milwaukee, for example 
- see below) (McKenzie et al. 1994). Cryptosporidiosis also has been associated with 
recreational use of swimming pools (Joce et al. 1991).  Disease incidence in England 
associated with chlorinated water supplies and swimming pools indicates cryptosporidiosis 
resistance to chlorination (Furtado et al. 1998). 

During a waterborne outbreak of cryptosporidiosis resulting from contamination of a public 
water supply that affected an estimated 13,000 people in Georgia, routine samples from the 
water system were found to meet EPA and State of Georgia standards for coliform bacteria 
(Robertson and Smith 1992).  During another cryptosporidiosis outbreak associated with 
public water supply that led to an estimated 403,000 cases of diarrhea in Milwaukee, 
coliforms were not detected in samples of treated water (McKenzie et al. 1994).  It should 
be noted that it is generally recognized that Cryptosporidium oocysts are removed or 
inactivated by effective and reliable water treatment practices where the water supply is not 
contaminated by dairy or pasture runoff (most often from flooding). 

Cryptosporidium is found worldwide. Human cryptosporidiosis has been reported in at least 
60 countries on six continents, with widely varying prevalence among those seeking medical 
care for diarrhea (EOA 1995). The prevalence is highest in non-industrialized regions: 
Europe,1% to 2%; North America, 0.6% to 4.3%; and Asia, Australia, Africa, and Central 
and South America, 3% to 20%.  Seroprevalence rates in immunocompetent individuals are 
between 25% and 35% in the United States and are well over 50% in Latin America. 
Children generally have a significantly higher prevalence than adults, and infections are 
often seasonal, with a higher prevalence during warmer, wetter months. 

No outbreaks associated with biosolids use have been reported in scientific literature or with 
the health agencies consulted during the preparation of this EIR. This disease is rare, with 
31 311 to 212 6141 cases a year reported in California for both types of Cryptosporidiosis, 
none few of which are from areas where biosolids have been land applied (Tables E-10a and 
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E-11a). Tables E-10b and E-11b show the incidence rates fo the two types of 
Cryptosporidiosis which have been their highest in remote Sierra County and in the San 
Francisco area and otherwise are quite low. 

[Note: draft EIR Tables E-10 and E-11 have been deleted and are being replaced, 
respectively, by Tables E-10a and E-10b, and E-11a and E-11b at the end of 
document.] 

Giardiasis 

Giardia lamblia is a protozoan that principally infects the upper small intestine in humans, 
who can often be asymptomatic.  Giardia infection, or giardiasis, manifests itself in the form 
of chronic diarrhea, abdominal cramps, weight loss, and fatigue that can last for months with 
relapses. It can progress to cause malabsorption syndrome, in which digestion is impaired 
and weight loss occurs.  Certain immunodeficiency syndromes also may be associated with 
Giardia infection, and the infection is particularly devastating in immunocompromised 
persons. Carriers can shed Giardia for years, but a self-cure usually occurs within 2 to 3 
months.  The numbers of Giardia cysts shed in feces are highly variable but have been 
measured to be as high as 900 million per day (Feachem et al. 1983). 

Before leaving the intestine, Giardia generally forms a resistant cyst, which is highly 
resistant to traditional disinfection techniques (EOA 1995).  The cysts can remain viable in 
water for several months and can remain viable in soils as well, but cannot tolerate freezing 
(EOA 1995).  It has been found that the presence of traditional bacterial indicators does not 
correlate with the presence of cysts, particularly in unfiltered but disinfected drinking water 
(EOA 1995). Negative coliform tests do not provide assurance that water is free of Giardia 
cysts; however, positive coliform results often correlate with Giardia outbreaks (EOA 
1995). 

The major reservoir of Giardia is humans, but there is evidence that humans may acquire 
infections from other animals.  Beavers may be a reservoir and have been implicated in 
waterborne outbreaks (EOA 1995).  Dogs, gerbils, guinea pigs, beavers, raccoons, bighorn 
sheep, and muskrats have all been shown to be carriers of Giardia (EOA 1995). 

Giardia infection is transmitted through contaminated water supplies, foodborne outbreaks, 
and person-to-person contact, with the later being the most prevalent means of transmission. 
Individuals with impaired immune function appear to have  increased susceptibility to 
Giardia infection. 

The numbers of Giardia cysts in biosolids have been estimated to range from 10 to 103 per 
gram with no removal via treatment.  However, significant viability reduction occurs during 
digestion, estimated in laboratory studies to be as high as 99.9% inactivation (Straub et al. 
1993, Cravaghan et al. 1993).  Class A treatment requires that treated biosolids contain less 
than one protozoan cyst per gram.  For Class B sludge generated in Australia, it has been 
found that anaerobically digested and mechanically dewatered sludge had cysts present at 
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levels of public health concern after 1 year, but that cysts were destroyed after only 12 
weeks following soil amendment (Hu et al. 1996). 

Giardia is found worldwide. The prevalence of Giardia infection worldwide has been 
estimated to be about 7%, and infection is more common in children than adults. Prevalence 
rates vary between less than 1% and 50% and depend on the population sampled, infection 
rates being highly dependent upon sanitation and the quality of drinking water.  Areas of the 
United States known to be associated with increased risk of infection are usually 
mountainous and include New England, the Pacific Northwest, and the Rocky Mountains. 

The number of cases reported in California is variable, ranging from 510 4029 to 1,335 7850 
per year (Table 5-6 in Chapter 5) and Table E-12a. The incidence in California is the 
highest in Los Angeles County., where more than 88% of the cases were reported.  The 
number of No cases were reported in Kern, Merced, and Kings Counties, where the majority 
of the biosolids application currently occurs (Table E-12a) have shown a slight declining 
trend and moderate incidence rates.  No cases of the illness associated with biosolids 
operations have been reported (Cook and Shaw pers. comms.).  Overall incidence rates are 
highly variable as shown in Table E-12b. 

[Note: draft EIR Table E-12 has been deleted and is being replaced by Tables E-12a 
and E-12b at the end of document.] 

Viruses 

Hepatitis A 

The hepatitis A virus (HAV) is a virus physically resembling an enterovirus that causes 
hepatitis A, an illness with the symptoms of fever, nausea, malaise, anorexia, and abdominal 
discomfort, followed by jaundice.  The disease can be mild, lasting 1 to 2 weeks, or severe, 
with disabling effects lasting months in rare cases.  The recovery period is usually 
prolonged. The case-fatality rate has been reported to range from 0.04% in children 5–14 
years old to 2.7% in adults over 49 years old, with typical case-fatality rates of  0.1–0.5%. 
Relapse rates can be as high as 20%.  Hepatitis A can be diagnosed by the detection of virus 
in the stool or the presence of IgM antibodies against HAV in the serum of persons who are 
acutely ill.  There is currently no specific treatment for HAV. 

The normal reservoir of HAV is acute-phase humans; there is no known carrier state. Mode 
of transmission is via the fecal-oral route, with person-to-person transmission being the most 
frequent means of transmission, usually via water or food. HAV can survive for long periods 
on inanimate objects and on human hands; therefore, food contamination by infected 
persons is a major area of concern.  In the United States, waterborne outbreaks have been 
estimated to contribute 0.4%–8% of all HAV incidence, and no waterborne disease 
outbreaks have been shown to have been directly associated with biosolids.  The majority 
of waterborne outbreaks in the United States involve small private or semiprivate water 
supplies with or without chlorination; these outbreaks are usually attributable to plumbing-
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sewage cross-contamination or to a raw-water source being so grossly polluted with sewage 
that virus levels cannot be eliminated by treatment of the water using conventional methods. 
The infectious dose is estimated to be in the range of 1 to 10 plaque-forming units (PFUs). 

Little is known about persistence of hepatitis A in the environment.  Survival in water has 
been recorded for as long as 40 days in surface waters and 70 days in groundwaters (EOA 
1995). Levels in biosolids have not been reported in anaerobically digested sludge. 

There is no known direct correlation between HAV and indicator organisms such as 
coliform bacteria, fecal streptococci, acid-fast bacteria, or coliphage. 

Hepatitis A has a worldwide distribution.  Since 1920 in the United States, there have been 
about 15 reported outbreaks of HAV associated with drinking water, most of which are 
reported from areas with poor sanitation or contaminated water supplies (Singh et al. 1998). 
In California, the number of Hepatitis A cases has ranged from 474 4197 to 1,415 6773 
annually over the past eight nine years (Table E-13a) with a relatively variable incidence 
rates (Table E-13b) in individual areas with only a few cases contributing to high rates in 
the smaller counties (Del Norte, Sierra, and Humbolt counties). 

Incidences in counties where biosolids are being land applied have not increased since land 
application was intensified in recent years, and no cases have been reported in most 
instances in the past seven nine years.  None of the cases reported can be related to the 
handling or use of biosolids. 

[Note: draft EIR Table E-13 has been deleted and is being replaced by Tables E-13a 
and E-13b at the end of document.] 

Viral Meningitis 

“Viral meningitis” is the general term that refers to all serious viral diseases (not 
gastroenteritis of unknown origin) that have been reported.  Included as causative agents and 
reportable as viral meningitis are the Coxsackievirus A and B, Echovirus, and new 
enteroviruses (acquired orally).  It is unknown how many viruses cause gastroenteristis and 
flu-like symptoms that are unreported.  The reportable cases of viral infections have ranged 
from 119 1146 to 485 3648 per year (Table E-14a). Most of the cases are reported in the 
more urbanized counties and the numbers of reported cases are largely proportional to 
population. Only two Recent years have shown a decline in the number of reported cases 
in Kern County where large-scale land application is presently practiced. cases have been 
reported in the three largest land application areas, both in Kern County.  There is no 
reported information indicating evidence that any of the cases are associated with biosolids 
land application operations. Incidence rates over time have been highly variable in most 
areas and generally moderate as shown in Table E-14b. 

[Note: draft EIR Table E-14 has been deleted and is being replaced by Tables E-14a 
and E-14b at the end of document.] 
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Gastroenteritis 

Gastroenteritis is a widespread disease that can be caused by numerous known and unknown 
viral agents.  Person-to-person transmission is the principal mechanism for the spread of 
many infections; therefore, the most important element in preventing and controlling 
outbreaks is improved environmental hygiene (i.e., food, water, and sanitation). 

When foods other than shellfish are implicated in viral gastroenteritis outbreaks, the 
contamination has usually taken place near the point of consumption (shellfish are not 
discussed in this EIR because of the nature of the project).  Ill food handlers were identified 
in nine of the 15 documented Norwalk outbreaks reported to the CDC from 1985 to 1988 
for which adequate epidemiologic data were available (Centers for Disease Control 
unpublished data). Foods that require handling and no subsequent cooking (e.g., salads) 
constitute the greatest risk.  Among Norwalk-confirmed foodborne outbreaks from 1976 to 
1980 that were not attributable to shellfish, salad was the most commonly implicated food 
(Centers for Disease Control 1999). 

The long list of foods implicated in outbreaks of viral gastroenteritis reflects the variety of 
foods handled by food-service personnel and the low infectious dose (10–100 particles) of 
most viral agents of gastroenteritis.  In contrast to the factors important in amplifying 
bacterial contamination, practices such as leaving foods unrefrigerated or warming them for 
prolonged periods are not direct risk factors for increased viral transmission because the 
viruses do not multiply outside the human host. 

The Norwalk agent can remain infective even if frozen for years or heated to 60EC for 30 
minutes.  Cooking temperatures at 100EC or above are probably adequate to inactivate 
Norwalk and most other enteric viral pathogens. 

Outbreaks of viral gastroenteritis have been associated with various sources of contaminated 
water, including municipal water, well water, stream water, commercial ice, lake water, and 
pool water (Centers for Disease Control 1999). Disinfection of municipal supplies may not 
be adequate to kill the Norwalk agent, which can remain highly infective despite 30-minute 
exposure to concentrations of chlorine as high as 6.25 milligrams per liter (mg/l) and levels 
of 10 mg/l (Centers for Disease Control 1999); this helps explain why this virus is 
predominant in waterborne disease outbreaks. Rotavirus, for which only one waterborne 
outbreak has been documented in the United States, is more sensitive to chlorine than the 
Norwalk agent. 

Because rotaviruses can survive for several days on nonporous materials in conditions of 
low temperature and humidity, objects may contribute to their transmission.  A recent study 
of a Norwalk viral outbreak on a cruise ship implicated toilets shared between staterooms 
as a risk factor for infection, suggesting that surfaces contaminated by Norwalk particles 
from spattered or aerosolized material may play a role in transmission of Norwalk-like 
viruses causing gastroenteritis. 
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Aerosolized rotavirus has also been observed to caused diarrheal illness in experimental 
mice.  Studies are needed to address the efficacy of barrier precautions (e.g., face shields, 
respirators) in interrupting transmission of these agents (Centers for Disease Control 1999). 

Contaminated hands (hands contaminated directly or through contact with contaminated 
surfaces) may be the most important means by which enteric viruses are transmitted; thus, 
any people involved with biosolids should avail themselves of handwashing with soap on 
a routine basis to control the spread of all enteric pathogens. 

Nearly all the agents of viral gastroenteritis in humans have related strains that can cause 
diarrhea in animal species. These strains appear to be highly host-specific, however, and 
zoonotic transmission has not been documented as having an important role in human 
disease, either endemically or in outbreaks. 

Acquired Immune Deficiency Syndrome (AIDS/HIV Virus) 

No discussion of viruses would be complete without a discussion of acquired immune 
deficiency syndrome (AIDS), which is caused by HIV (human immunodeficiency virus). 
It is noteworthy that HIV has never been recovered from wastewater samples into which it 
has not been artificially introduced (Ansari et al. 1992, Casson et al. 1992, Moore 1993). 
Researchers have recovered viral nucleic acid fragments in wastewater but none in biosolids 
(Preston et al. 1991). However, the detection of nucleic acid sequences does not represent 
the presence of viable HIV. No intact HIV has been recovered from either raw sewage or 
biosolids. The CDC contends that wastewater treatment professionals, as well as members 
of the public who may contact wastewater or biosolids, are not at risk of contracting AIDS 
as a result of this contact (Centers for Disease Control 1999). 

Parasitic Worms 

Several parasitic intestinal worms are found in wastewater (Straub et al. 1993, ABT 
Associates 1993). These parasites are a potential hazard to the public health in general and 
to treatment plant and biosolids workers in particular.  The beef tapeworm (Taenia saginata) 
can cause taeniasis if ingested with poorly cooked meat. Tapeworm eggs are detectable in 
biosolids, but there is no evidence that they have contributed to distribution of the disease 
except in one reported case discussed below. 

Toxoplasmosis 

Toxoplasmosis is a very rare disease that affects only unborn fetuses.  The disease is derived 
from cat feces.  As shown in Table E-15a, between 9 and 42 192 cases per year have been 
reported in California, none one of which were in areas (Merced County) where biosolids 
are being extensively land applied. All cases but one A majority of the cases were in Los 
Angeles County except for an outbreak in San Francisco in 1990 where 148 cases were 
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reported that year; the exception was in San Diego County. Incidence rates for this disease 
are very low as shown in Table E-15b. 

[Note: draft EIR Table E-15 has been deleted and is being replaced by Tables E-15a 
and E-15b at the end of document.] 

Roundworms 

Ascariasis is caused by the presence of roundworms (Ascaris lambricoides) in the intestinal 
tract. The disease results from the ingestion of roundworm eggs, which survive for months 
to years in biosolids (Table 5-1 in Chapter 5) and were a primary focus of the EPA Part 503 
regulation risk management practices.  This disease is rare and is not reported. occasionally 
occurs and is not a reportable disease in California. 

Hookworms 

Hookworm disease, rare in California but still present in the southeastern United States, is 
generally acquired when the larvae of Necator americanus enter through the bare skin, 
usually the feet.  Infections also have occurred following ingestion of foods contaminated 
by wastewater.  No cases of transmission related to biosolids land application have been 
reported. Symptoms include malnutrition, loss of energy, and anemia. This disease is rare 
and has not been reported in the past 6 years. 

Tapeworms 

There are two species of tapeworms (Taenia saginata [beef] and T. solium [pork]) that live 
in the intestinal tract, where they can cause abdominal pain, weight loss, and digestive 
disturbances (Straub et al. 1993). Humans serve as the definitive host for the adults, and the 
eggs, which are passed in feces, may not be completely destroyed by all sludge treatment 
processes (Feachem et al. 1983), thus leading to the potential for their application to land 
in biosolids. If cattle graze on this land and ingest viable larvae, the disease may be 
transmitted to cattle.  Humans have to become infected from eating incompletely cooked 
meat containing the larval stage of the tapeworm.  A single recorded case of beef tapeworm 
transmission through the fertilization of land with untreated sludge has been reported in the 
United States; this case was reported more than 20 years ago, however, before the 
development of the Part 503 regulations and the improvements in treatment mandated under 
the Clean Water Act (Hammerberg et al. 1978). 

Tapeworm infections are relatively rare in California; a maximum of 14 46 cases per year 
have been reported when an  outbreak of 27 cases was reported in Santa Clara County all 
in Los Angeles County (Table E-16a). A single case was reported in Kern County in 1997. 
Incidence rates for this diseare are very low as shown in Table E-16b. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements Appendix B. Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-13 



 

  
  

 

  
 

 

 

  

Appendix B 

[Note: draft EIR Table E-16 has been deleted and is being replaced by Tables E-16a 
and E-16b at the end of document.] 

Fungal Diseases 

Fungal pathogens include several species that have been identified in biosolids, as listed 
below. 

Fungal Species Disease 
Aspergillus fumigatus Aspergillosis 
Candida albicans Candidiasis 
Cryptococcus neoformans Subacute chronic meningitis 
Epidermophton spp. and Trichophyton spp. Ringworm and athlete's foot 
Trichosporon spp. Infection of hair follicles 
Phialophora spp. Deep tissue infections 

Most of these fungal species have been found associated with composting operations, where 
they are enhanced by the favorable conditions created (wood chips and heat). 

Aspergillosis is illness caused by the Aspergillus fungus, which is found commonly growing 
on dead leaves, stored grain, compost piles, or other decaying vegetation.  The fungus can 
cause illness in three ways: as an allergic reaction in people with asthma (pulmonary 
aspergillosis, allergic bronchopulmonary type); as a colonization in an old lung cavity that 
has healed from previous disease such as tuberculosis or in a lung abscess, where it produces 
a fungus ball called aspergilloma; and as an invasive infection with pneumonia that is spread 
to other parts of the body by the blood stream (pulmonary aspergillosis; invasive type). The 
invasive infection can affect the eye, causing blindness, and any other organ of the body, but 
especially the heart, lungs, brain, and kidneys. The third form occurs almost exclusively in 
people whose immune systems are suppressed by high doses of cortisone drugs, 
chemotherapy, or a disease that reduces the number of normal white blood cells. Those at 
risk include organ transplant recipients and people with cancer, AIDS, or leukemia 
(Rosenberg and Minimato 1996). 

The Aspergillus group of fungi is generally less prevalent than other fungal species, but it 
can be pathogenic to people under conditions of high exposure.  Normal background levels 
of Aspergillus fumigatus outdoors rarely exceed 150 spores per cubic meter. 

Composting facilities do represent sites where there occurs a massive culturing of 
Aspergillus fumigatus organisms in relatively small areas compared with most “natural” or 
background circumstances.  Studies have found concentrations of A. fumigatus 10 times 
higher than background levels in active commercial composting facilities, but the 
concentrations fell off sharply within 500 feet of the operational site (Clark et al. 1983) If 
the nearest human receptor is beyond the point at which concentrations fall to background 
levels, no elevated exposure is occurring. 
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The use of bark or wood chips (e.g., as a bulking agent for sewage sludge composting) 
typically raises the onsite level of airborne A. fumigatus spores (Millner et al. 1977, 1980; 
Clark et al. 1983).  In one study in Maryland, A. fumigatus levels in sewage sludge rose from 
102 or 103 colony forming units per gram dry weight (CFU/gm dry wt) to 2.6 x 106 to 6.10 
x 107 CFU/gm dry wt when mixed with wood chips that were stockpiled for various lengths 
of time.  The increase appeared to be caused by wood chips being stored in moist piles that 
were allowed to generate heat (Millner et al. 1977). 

Increased A. fumigatus spore concentrations have been observed also in screened compost; 
the concentrations may have been increased as a result of reinoculation by spores as 
compost passed through contaminated screens multiple times (Olver 1979); others have 
suggested that multiple screenings may break up spore clusters, causing more spores to be 
released. 

Numerous researchers (Raper and Fennel 1965; Sinski 1975; Olver 1979; Epstein and 
Epstein 1985, 1989; Maritato et al. 1992; Epstein 1993) have presented persuasive 
arguments regarding the lack of health risk from A. fumigatus for certain outdoor workplace 
environments.  In enclosed compost facilities without dust control, there is an elevated risk 
of worker exposure to spores. In a worst-case scenario, a respiratory model developed by 
Boutin et al. (1987) estimated that a completely unprotected worker shoveling mature 
compost at a highly contaminated site could inhale 25,000 to 30,000 viable spores per hour. 
However, elevated exposure is not automatically synonymous with an elevated health risk 
for compost workers (or neighboring communities).  Epstein (1993) discusses several 
composting facilities in the United States in which health monitoring (physical 
examinations) of compost workers has been conducted; the results of the physical 
examinations did not reveal any illnesses directly associated with composting. 

Many public health specialists, scientists, and engineers in North America and Europe 
believe that properly operated composting and co-composting operations present little health 
risk to normal compost facility employees and present a negligible risk or no risk to nearby 
residences (Millner et al. 1977, Clark et al. 1983, Epstein and Epstein 1985, Boutin et al. 
1987, Maritato et al. 1992). Diaz et al. (1992) stated: 

The existence of hazard from the spores of A. fumigatus [at commercial 
composting facilities] is yet to be demonstrated. The infectivity of the 
spores is low. Consequently, any danger posed by it would be of 
significance only to the unusually susceptible individual.  Nevertheless, use 
of respirators by workers and the siting of such facilities in areas remote 
from residential dwellings and areas where potentially sensitive receptors 
work of live is warranted as a prudent land use planning practice. 

Reducing the dispersal of A. fumigatus spores appears to be the best way to reduce exposure 
and help protect the health of compost workers and the neighboring communities.  The 
following management practices can help reduce the dispersal of spores into the air during 
commercial aerobic composting operations (whether they involve windrows, aerated static 
piles, or the various types of in-vessel reactors— vertical, horizontal, or rotating drum): 
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g suitable siting, design, and construction (berms, vegetation, etc.) of composting 
facilities; 

g implementation of facility operational practices such as dust suppression, 
modification of time of operation, etc.); 

g engineering and administrative controls (enclosed cabs, use of amendment 
materials, health checks for workers); and 

g use of personal protective equipment (respirators or protective masks). 

The California Integrated Waste Management Board’s current green waste composting 
regulations require a setback of at least 300 feet of the facility’s active compost materials 
areas from any residence, school, or hospital, excluding onsite residences, unless a variance 
is granted from the local enforcement agency.  More stringent requirements can be applied 
where there are sensitive receptors; high winds; or other factors related to health risks, such 
as the health status of the community potentially affected. 

Pathogens of Emerging Concern 

Research techniques continue to be developed for determining the pathogenic 
microorganisms responsible for human and animal disease outbreaks.  New genetic 
techniques and electron microscopy have improved our ability to detect and identify 
pathogens, particularly new viruses.  Because approximately 50% of all cases of 
gastroenteritis are of unknown origin, such research is vital to development of our 
understanding of disease and disease prevention. 

This section describes the results of a literature review of recent outbreaks of disease 
(worldwide) undertaken to identify some of the emerging pathogens and their possible 
modes of transmission.  Emerging pathogens are organisms responsible for new, reemerging 
or drug-resistant infections whose incidence in humans has increased within the past two 
decades or whose incidence threatens to increase in the near future. Included are such 
pathogens as E.coli O157:h7 and Cyclospora which have caused several outbreaks in 
California. The results of this search are summarized in Tables E-17 and E-18 for bacteria 
and viruses, respectively.  Table E-19 provides information on parasites.  None of these 
potential pathogens of concern have yet been identified with the use or handling of 
biosolids. Most outbreaks are associated with poor sanitation or food preparation and 
handling or drinking of contaminated water. 

The patterns of incidence and pathways of spread for various pathogens are poorly 
understood. Epidemiological studies have revealed some interesting findings with regard 
to crytposporidiosis that show how incidence of disease and causative factors are difficult 
to identify: evaluation of health records and water treatment plant records revealed that 
outbreaks of cryptosporidiosis were occurring in Milwaukee for more than a year before the 
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large documented outbreak in 1993 (when high runoff occurred, the water treatment plant 
turbidity levels became very high, and treatment levels declined) (Morris et al. 1998). 

Table E-17. Bacterial Pathogens of Emerging Concern 

Environmental Outbreaks 
Pathogen Disease Source Sources Reported Literature 

Aeromonas Gastroenteritis Pigs, Drinking None from Wadstrom and 
spp. chickens, water, fresh biosolids Ljungh 1991, 
(332 types) ground beef, water, and Hanninen and 

human feces, wastewater Siitonen 1995 
fish, milk, 
vegetables 

Pleisomonas Gastroenteritis Seafoods Contaminated None from Wadstrom and 
shigelloides seawater biosolids Ljungh 1991 

Hepatitis E Hepatitis Human feces Sewage- None from Singh et al. 
contaminated biosolids; 1998 
water supply water 

related only. 

Helicobacter Unknown Wastewater, Contaminated None from Hulten et al. 
sp. treated water, supplies biosolids 1998 

well water 

Salmonella Salmonellosis Eggs Foodborne None from Evans 1998, 
enteritidis contamination biosolids St. Louis et al. 
PT6 1988, Mishu et 

al. 1994 

Salmonella Salmonellosis Wastewater Treated None from Kinde et al. 
enteritidis to mice to secondary biosolids 1996, Kinde et 
PT4 chickens effluent al. 1997 

discharged to 
surface water 
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Table E-18. Viral Pathogens of Emerging Concern 

Environmental Outbreaks 
Pathogen Disease Source Sources Reported Literature 

Adenoviruses 40 Gastroenteritis Humans Unknown None from Enriques et al. 
and 41 biosolids 1995 

Human torovirus Gastroenteritis Children Unknown None from Jamieson et al. 
and diarrhea biosolids 1998 

Picobirnavirus Diarrhea Adults and Unknown None from Cascio et al. 
children, biosolids 1996; Chandra 
chickens, 1997; Ludert et 
rabbits al. 1995; 

Gallimore et al. 
1995a, 1995b 

Coxsachieviruses Association Children Fecal-oral None from Roivainen et al. 
(new serotypes) with diabetes contact biosolids 1998 

mellitus 

Small round Influenza Infants, Unknown None from Dedman et al. 
structured virus children, biosolids 1998 
(SRSV) elderly 

Norwalk-like Unknown Pigs Unknown None from Sugieda et al. 
virus (calicivirus) biosolids 1998 

Swine HEV Unknown Pigs Unknown None from Meng et al. 
(hepatitis E virus biosolids 1998 
in pigs) 

Torovirus-like Gastroenteritis Humans, Unknown None from Duckmanton et 
particles related horses, and biosolids al. 1997 
to Berne virus, cattle 
BEV, and Breda 
virus (BRV) 
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Table E-19. Other Parasitic Pathogens of Emerging Concern 

Environmental Outbreaks 
Pathogen Disease Source Sources Reported Literature 

Mircrosporidia Gastroenteritis Unknown Unknown None from 
biosolids 

Johnson 
and Gerba 
1997 

Crytosporidium 
(Genotypes 1 and 
2) 

Gastroenteritis 
and diarrhea 

Cattle Unknown, water 
supply, 
swimming pools 

None from 
biosolids 

Patel et al. 
1998, 
Furtado et 
al. 1998 

Parasitic Microsporidians 

Microsporidia are protozoan parasites that can infect humans and cause chronic diarrhea; 
they are of particular concern because of their being found in patients with AIDS (Johnson 
and Gerba 1997). They have only recently been discovered (seven species discovered so 
far) and identified as potential human pathogens, and only recent research indicates that they 
can be measured in environmental samples (water and wastewater) (Dowd et al. 1998). 
They are similar to other protozoan parasites such as Giardia and Cryptosporidium because 
of their small size, ability to infect different mammals, and spread through the environment; 
these characteristics, combined with their ability to form spores resistant to heat inactivation 
and drying, make them a pathogen of emerging concern with a potential to be waterborne 
(Johnson and Gerba 1997). 

Rotaviruses 

Rotaviruses are small RNA viruses that have been found to be associated with gastroenteritis 
in humans and a wide range of animal species (De Leon and Gerba 1990).  It has yet to be 
shown that animal rotaviruses are pathogenic for man; furthermore, there is no evidence for 
species cross-infection in nature (Conklin 1981).  The human rotavirus has two serotypes. 
Rotavirus has been associated with as many as 50% of hospitalized cases of diarrheal illness 
in infants and young children (EOA 1995). 

Rotavirus gastroenteritis occurs worldwide both in sporadic and epidemic outbreaks. The 
primary targets are infants and children, particularly in the 6- to 24-month age group. Cases 
in adults are relatively infrequent but have been reported, mainly in countries other than the 
United States (EOA 1995). The most common route of rotavirus transmission is the fecal-
oral route, with person-to-person transmission being the most frequent.  Most individuals 
have acquired antibodies to both serotypes of rotavirus by the age of 2 and are therefore 
protected from the disease as they grow older. 

In the United States, rotavirus infections are responsible for 100,000 hospitalizations per 
year (EOA 1995). 
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Rotavirus has been isolated from untreated drinking water, treated drinking water, and 
various foods, but the occurrence of infections from these sources has been rare (De Leon 
and Gerba 1990). There have been only two occurrences in the United States and these have 
been traced to improperly treated water (EOA 1995).  No cases have been attributed to 
biosolids. 

Rotavirus is persistent in the environment and can survive for as long as 10 days in raw fresh 
water and as long as 64 days in municipal treated tap water (free chlorine = 0.05 mg/l) (EOA 
1995).  Rotavirus has been shown to survive more than 14 days in estuarine and heavily 
polluted fresh water (EOA 1995). Rotavirus can survive as long as 2 weeks on inanimate 
surfaces, the length of survival depending on relative humidity and temperature (EOA 
1995). The length of survival of rotavirus, together with its low infectious dose, leads to 
concerns over its possible presence in biosolids (Table 5-2 in Chapter 5).  No cases of 
infection have been attributed to biosolids, however. 

Other Viruses 

Research continues to reveal the presence of previously unknown viruses that may play an 
important role in the large number of gastroenteritis cases of unknown origin.  Among the 
new discoveries about which little is known are the human toroviruses (Duckmanton et al. 
1997, Koopmans et al. 1997, Jamieson et al. 1998), picobirnaviruses (Gallimore et al. 1995a, 
1995b; Chandra 1997), coxsachieviruses, small round structured viruses (SRSV) (Dedman 
et al. 1998), caliciviruses, Norwalk-like viruses (Sugieda et al. 1998), hepatitis E virus 
(Meng et al. 1998), Berne and Breda virus (also of animal origin), and adenoviruses. Table 
E-18 summarizes information on these viruses, their potential sources, and their reporting 
in scientific literature. Little is known about their transmission, epidemiology, 
environmental fate, or presence in biosolids or wastewater.  However, their reporting is 
noted here as an indication that new pathogens continue to be discovered and that constant 
assessment of existing management practices is needed to ensure that biosolids are not 
contributing to the spread of disease.  To date, no evidence indicates that they are. 

Picobirnaviruses are a novel group of viruses recently found in the feces of several species 
of vertebrates.  They have been detected in the feces of humans suffering from 
cryptosporidiosis and, although they have not been associated with any outbreaks 
attributable to water or food, are a pathogen of emerging concern. The prevalence of 
picnovirus in those studied in the United Kingdom was found to be 9%-13% in a wide range 
of patients (ages 3 to more than 65) in those both with and without the symptom of 
gastroentiritis (Gallimore et al. 1995b).  No outbreaks caused by these viruses have been 
reported in the United States. 

Toroviruses alone or in combination with enteroaggregative E. coli may play a pathogenic 
role in acute and possibly persistent diarrhea in children. Further studies are warranted to 
determine the etiologic role of toroviruses in gastroenteritis. 
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Other Diseases 

Bovine Spongiform Encephalopathy 

Well-publicized news reports in 1996 suggested that consumption of beef from diseased 
cattle in Britain may have caused a fatal human brain disease (Floyd 1996, Pattison 1998). 
The condition in the British cattle, commonly referred to as “mad cow disease” in these 
reports, is a disease called bovine spongiform encephalopathy, or BSE.  Cattle with BSE 
have a degenerative brain condition that develops slowly over a 2- to 8-year period.  BSE 
is similar in its effects on the cattle brain to other spongiform encephalopathy (SE) diseases 
in the brains of other animals. These include Kuru and Creutzfeldt-Jacob disease (CJD) in 
humans, scrapie in sheep, transmissible mink encephalopathy (TME), chronic wasting 
disease of mule deer and elk, feline spongiform encephalopathy (FSE), and a few others. 
Experimental studies have demonstrated that animals can contract some of the SE diseases 
by ingesting nervous system tissues (brain, spinal cord, etc.) from affected animals.  It is 
suspected (although there is still much debate) that the causative agent in the SE diseases 
may be a prion, or a filterable glycoprotein devoid of detectable nucleic acid that is resistant 
to typical means of sterilization (Pattison 1998).  These agents have survived 3 years of 
burial in outside soil and heating to high temperatures. An unidentified virus is also 
theorized as a cause. 

BSE was first seen and diagnosed in Britain in 1986.  It may have arisen as a result of 
rendered sheep byproducts being fed to cattle as protein supplements. Some of these sheep 
may have been infected with scrapie, an SE disease that has been known for more than 200 
years.  The number of BSE cases increased to a peak of about 1,000 new cases per weak by 
January 1993 and then began to decrease.  The epidemic may have worsened because 
initially it was possible for cattle that had been affected with BSE to be rendered into protein 
supplements for other cattle. The British government banned feeding of ruminant-derived 
animal proteins to other ruminants in 1989.  Because of the 2- to 8-year “incubation” period 
of development of BSE, cases continued to occur after this ban went into effect.  In any 
event, the number of cases has decreased significantly and continues to decrease as a result 
of regulatory interventions, such as the offal feeding ban, which is now effectively applied. 

Muscle tissue and milk have not been demonstrated to transmit BSE, but brain and spinal 
cord tissue have.  Therefore, steps taken in Britain to ensure that nervous tissues from cattle 
do not enter the human food supply should effectively prevent any transmission; it is 
unknown whether such transmission ever actually occurred.  These steps also have been 
taken in the United States. 

To prevent the possibility of BSE entering the country, in 1989 the United States banned 
imports of live cattle and zoo ruminants from the United Kingdom and any country with 
BSE; imports of sheep and goats from the United Kingdom had already been banned 
because of scrapie. 

No case of BSE has been diagnosed in the United States, despite aggressive efforts on the 
part of the U.S. Department of Agriculture and other surveillance programs for BSE. 
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Included in the search are examinations at the National Services Veterinary Laboratory of 
the brains of cattle diagnosed with nervous system disease (postmortem microscopic 
examination of brain tissue) and periodic examinations of all live cattle in the United States 
that came from the United Kingdom before the import ban was instituted. 

No research has been conducted to measure the presence of prions in the environment and 
there are no known means of measurement.  Gale (1998) assessed the likelihood of prions 
being a risk if water from an aquifer were contaminated by a cattle-rendering plant 
discharging effluent to the aquifer, and found the risk of infection to be in the range of 1 in 
100 million to 1 in 1 billion.  Because the disease is not present in the United States, such 
an analysis provides further assurance that this disease represents a minimal threat to public 
health. 

Part 2. EPA Part 503 Risk Assessment for the Land Application of Sewage 
Sludge 

The EPA conducted extensive risk assessments for application of sewage sludge onto 
agricultural land and nonagricultural land (i.e., forest land, reclamation !and, and public 
contact sites). These assessments, based on a number of different exposure pathways and 
various “worst-case” (highly exposed individual or HEI) exposure assumptions, formed the 
basis for the sewage sludge pollutant loading limits specified in Section 503.13 of 40 CFR 
Part 503 Standards for the Use or Disposal of Sewage Sludge and used as minimum 
requirements in the SWRCB General Order (GO).  The risk assessments and all the 
calculations and assumptions used are described in detail in technical support documents 
(U. S. Environmental Protection Agency 1992, Volumes 1 and 2). 

Risk assessments were conducted for 14 exposure pathways for agricultural land and 12 
exposure pathways for nonagricultural land.  Pathway 2, human toxicity from ingesting 
plants grown in the home garden, and pathway 11, human exposure through inhalation of 
particulates resuspended by tilling of sewage sludge, were not analyzed for nonagricultural 
application because these are not appropriate exposure scenarios for nonagricultural land. 
These pathways are described in Table E-20. 

The EPA assembled a national peer review committee of 35 recognized academic, 
government, and private industry experts in the field of sludge application to land for 10 of 
the risk assessments (pathways 1-10).  This committee critically evaluated the methodology 
and data used to assess risk as part of developing criteria for land application of potentially 
toxic chemicals in municipal sewage sludge.  The EPA’s Office of Water conducted the risk 
assessment for pathway 11. The risk assessments for pathways 12, 13, and 14 were 
conducted for the EPA by the consulting firm ABT Associates (ABT Associates 1993). 

Charles Henry of the University of Washington conducted thc risk assessments for pathways 
1 through 10 for nonagricultural land (except for pathway 2 for home gardening).  Pathways 
12, 13, and 14 are identical for agricultural and nonagricultural land, so ABT Associates’ 
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assessment of agricultural pathways 12, 13, and 14 was also used for the nonagricultural 
pathways (U.S. Environmental Protection Agency 1992). 

In undertaking the assessments, the EPA relied on numerous assumptions and decisions 
regarding the data to be used and what the exposure evaluations were to be based on.  It was 
decided to use the concept of the highly exposed individual (HEI) as a target organism to 
be protected by the limits on individual pollutants.  Depending on the pathway of exposure, 
the HEI could be a human, plant, animal, or environmental end point, such as surface water 
or groundwater, and is assumed to remain for an extended period at or adjacent to the site 
where the maximum exposure occurs. 

Table E-20. Environmental Pathways of Concern 
Identified for Application of Sewage Sludge to Agricultural Land 

Pathway Description of Highly Exposed Individual 

1. Sewage Sludge-Soil-Plant-Human Human ingesting plants grown in sewage 
sludge-amended soil 

2. Sewage Sludge-Soil-Plant-Human Residential home gardener 

3. Sewage Sludge-Human Children ingesting sewage sludges 

4. Sewage Sludge-Soil-Plant-Animal- Farm households producing a major 
Human portion of the animal products they 

consume; it is assumed that the animals 
eat plants grown in soil amended with 
sewage sludge 

5. Sewage Sludge-Soil-Animal-Human Farm households consuming livestock 
that ingest sewage sludge while grazing 

6. Sewage Sludge-Soil-Plant-Animal Livestock ingesting crops grown on 
sewage sludge-amended soil 

7. Sewage Sludge-Soil-Animal Grazing livestock ingesting sewage 
sludge 

8. Sewage Sludge-Soil-Plant Plants grown in sewage sludge-amended 
soil 

9. Sewage Sludge-Soil-Soil Organism Soil organisms living in sewage sludge-
amended soil 

10. Sewage Sludge-Soil-Soil Organism- Animals eating soil organisms living in 
Soil Organism Predator sewage sludge-amended soil 

11. Sewage Sludge-Soil-Airborne Dust- Tractor operator exposed to dust while 
Human plowing large areas of sewage sludge-

amended soil 
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Pathway Description of Highly Exposed Individual 

12. Sewage Sludge-Soil-Surface Water- Person who consumes 0.04 kg/day of fish 
Human and 2 liters/day of water. 

13. Sewage Sludge-Soil-Air-Human Human breathing volatile pollutants from 
sewage sludge 

14. Sewage Sludge-Soil-Groundwater- Human drinking water from wells 
Human contaminated with pollutants leaching 

from sewage sludge-amended soil to 
groundwater 

The risk-based models developed for the Part 503 regulations were designed to limit 
potential exposure of an HEI.  Originally, in the 1989 proposed Part 503 rule, the concept 
for “worst-case” exposure was based on the “most exposed  individual” (MEI), but the EPA 
changed this to be consistent with a statement in the rule’s legislative history that calls for 
protecting individuals and populations that are “highly exposed to reasonably anticipated 
adverse conditions”.  In developing Subpart B of the rule, the EPA used different HEIs in 
evaluating each pathway of potential exposure. 

The details for each of the HEIs selected and the assumptions used in the various risk 
scenario calculations are all contained in the technical support documents, which are 
voluminous (U. S. Environmental Protection Agency 1992).  Examples are given here to 
provide an illustration of the HEIs for both the agricultural and nonagricultural settings for 
pathway 1, which was designed to protect consumers who eat food grown in sewage sludge-
amended soil.  For agricultural land application, the HEI was  assumed to live in a region 
where a relatively high percentage of the available cropland receives sludge applications. 
To approximate realistic conditions, it was assumed that the HEI eats a mix of crops from 
land on which sludge was applied and crops from land on which sludge was not applied 
rather than eating foods that were all grown on sludge-amended soils. 

For nonagricultural settings for pathway 1, the HEI was a person who regularly harvests 
edible wild plants (i.e., berries and mushrooms) from forests or rangelands that have been 
amended with sewage sludge. This food was assumed to be preserved by drying, freezing, 
or canning and, hence, to be available for consumption throughout the year.  It was also 
assumed that an individual could continue with this practice for a lifetime (70 years). 

Pathway 2 evaluated the effects on home gardeners of consuming crops grown in residential 
home gardens amended with sewage sludge.  The major difference between pathways 1 and 
2 was the fraction of food assumed to be grown on sewage sludge-amended soil. The HEI 
for pathway 2 was the home gardener who produced and consumed potatoes, leafy 
vegetables, fresh legumes, root vegetables, garden fruits (e.g., tomatoes, eggplants), sweet 
corn, and grains. 

The HEI for pathway 3 was a young person (less than 6 year of age) ingesting sewage sludge 
from storage piles or from the soil surface. 
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For pathway 4, the HEI was an individual consuming foraging animals that consumed feed 
crops or vegetation grown on sewage sludge-amended soils.  The HEI was assumed to 
consume daily quantities of the various animal tissue foods and to be exposed to background 
levels of pollutants from sources other than sludge. For the agricultural setting, the affected 
animal foods evaluated were beef, beef liver, lamb, pork, poultry, dairy, and eggs.  In the 
nonagricultural setting, the HEI was assumed to be a hunter who preserved meat (including 
liver) for consumption throughout the year.  The animals were assumed to have been hunted 
in the forest and eaten were deer and elk (because of their size and greater possibility of 
impact on intake through consumption compared with other animals). 

Pathway 5 involved the application of sewage sludge to the land; the direct ingestion of this 
sewage sludge by animals; and, finally, the consumption of contaminated animal tissue by 
humans.  The HEI was assumed to consume various animal tissue foods and be exposed to 
a background intake of pollutants. 

Pathway 6 evaluated animals that ingest plants grown on sewage sludge-amended soil. The 
HEI used for both the agricultural and nonagricultural settings is a highly sensitive herbivore 
that consumed plants grown on sewage sludge-amended soil.  Background intake was taken 
into account by considering background concentration of pollutants in forage crops.  In a 
forest application site, the HEI was two grazing domestic animals and small herbivorous 
mammals (deer mice) that lived their entire lives in a sewage sludge-amended area feeding 
on seeds and small plants close to the layer of soil amended with sewage sludge.  In the 
agricultural setting, the HEI was a sheep. 

The HEI for pathway 7 was an herbivorous animal incidentally consuming sewage sludge 
adhering to forage crops and/or sewage sludge on the soil surface.  Background intake was 
considered to be from ingesting soil having background levels of pollutant. Because forest 
animals more typically browse rather than graze, the HEI for agricultural settings was used 
as a reasonable worst-case surrogate for the nonagricultural HEI. 

Pathway 8 was the plant phytotoxicity pathway and assumed as the HEI a plant sensitive to 
the pollutants in sewage sludge.  Sensitivity was determined through a literature search 
including information on nonagronomic species, which were shown to be no more sensitive 
than agronomic species.  Because sensitivity was found to be the same for agronomic and 
nonagronomic species, the limits set for agricultural species also protect wild species found 
in nonagricultural settings. 

The HEI for pathway 9 is a soil organism sensitive to the pollutants in sewage sludge, an 
earthworm. Because all soil organisms are wild species, the same HEI was used for the 
nonagricultural and agricultural settings. 

Pathway 10 assumed that the HEI was a shrew mole that consumed soil organisms that have 
been feeding on sewage sludge-amended soil.  Pathway 9 had the same HEI for both the 
nonagricultural and agricultural pathways. 

The HEI for pathway 11, which was designed to protect humans from the effects of airborne 
dusts containing sewage sludge, was a tractor driver tilling a field.  This pathway evaluated 
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the impact of particles that have been resuspended by the driver’s tilling of dewatered 
sewage sludge into the soil. This pathway applies only to the agricultural setting because 
plowing is not normally performed in nonagricultural settings such as forests. 

Pathway 12, the soil erosion pathway, used as an HEI a human who consumed 2 liters per 
day of drinking water from surface water contaminated by soil eroded from a site where 
sewage sludge was land applied.  This individual was assumed to ingest 0.04 kilograms per 
day of fish from surface waters contaminated by sewage sludge pollutants.  The HEI was 
the same for agricultural and nonagricultural practices. 

Pathway 13 had as an HEI a human who inhaled the vapors of any volatile pollutants that 
may be in the sewage sludge when it is applied to the land. The HEI was assumed to live 
on the downwind side of the site with no change in wind direction ever occurring (constant 
exposure). The same plume air contaminant dispersion model was used for both the 
agricultural and nonagricultural settings. 

The HEI for pathway 14 for agricultural and nonagricultural settings was an individual who 
obtained drinking water from ground water located directly below a field to which sewage 
sludge has been applied.  Consumption was assumed to be 2 liters per day for a lifetime. 

All the exposure scenarios involving ingestions included what is referred to as an oral 
reference dose (RfD).  The RfD of a pollutant is a threshold below which effects adverse to 
human health are unlikely to occur.  The EPA has a computerized listing of these human 
health criteria in its Integrated Risk Information System (IRIS), which it uses for many 
different purposes in developing health protection standards based on the latest scientific 
information. 

Another key assumption that can change the risk assumption calculations is the 
recommended dietary allowances (RDAs).  These are defined as the levels of intake of 
essential nutrients that, on the basis of scientific knowledge, are judged by the Food and 
Nutrition Board to be adequate to meet the known nutrient needs of practically all healthy 
persons. Although RfDs were generally used to determine the concentrations of inorganic 
pollutants that are protective of human health, the RDA was used in the case of zinc and 
copper. 

Part 3. Endocrine Disruptors 

Introduction 

A wide range of chemicals, including some in common, often unregulated, undisclosed use 
are now associated with effects on the health, reproduction, and behavior of animals.  At 
present, many of the effects are nonspecific in terms of the link to a particular environmental 
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chemical, but the trends in research on hormone-affecting diseases indicate that it is 
probable that endocrine disruptors are contributing to human diseases and dysfunction.  

The EPA has been directed by Congress to look into the issue of endocrine disruptors, 
focusing first on transmission in drinking water.  An interagency task force of national 
experts has been assembled and a research plan has been developed. 

Compounds termed “endocrine disruptors” can include both natural compounds and 
synthetic chemicals.  Some, called phytoestrogens, occur naturally in a variety of plants; 
animals have evolved mechanisms to metabolize these, and they therefore do not accumulate 
and have adverse effects.  A number of compounds that act as synthetic estrogens are now 
produced either through industrial manufacture (pesticides) or as byproducts of such 
processes or burning (such as dioxins).  Testing for estrogenic activity is conducted in the 
lab using cultures of breast cancer cells.  It has been found that some chemicals can cause 
effects at levels of parts per trillion—levels at which most chemicals have never been tested. 

Table E-21 lists a variety of suspected hormone disruptors, which are discussed below. 

Table E-21. List of Known and Suspected Hormone Disruptors: 
Pollutants with Widespread Distribution Reported to Have Reproductive and 

Endocrine-Disrupting Effects 

Persistent Organohalogens dicofol 
Dioxins and furans dieldrin 
PCBs endosulfan 
PBBs esfenvalerate 
Octachlorostyrene ethylparathion 
Hexachlorobenzene fenvalerate 
Pentachlorophenol lindane 

heptachlor 
Pesticides h-epoxide 
2,4,5-T kelthane 
2,4-D kepone 
alachlor malathion 
aldicarb mancozeb 
amitrole maneb 
atrazine methomyl 
benomyl methoxychlor 
beta-HCH metiram 
carbaryl metribuzin 
chlordane mirex 
cypermethrin nitrofen 
DBCP oxychlordane 
DDT permethrin 
DDT metabolites synthetic pyrethroids 
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toxaphene 
transnonachlor 
tributyltin oxide 
trifluralin 
vinclozolin 
zineb 
ziram 

Phenolic Compounds 
Penta- to Nonyl-Phenols 
Bisphenol A 

Phthalates 
Di-ethylhexyl phthalate (DEHP) 
Butyl benzyl phthalate (BBP) 
Di-n-butyl phthalate (DBP) 
Di-n-pentyl phthalate (DPP)Di-hexyl 
phthalate (DHP) 
Di-propyl phthalate (DprP) 
Dicyclohexyl phthalate (DCHP) 
Diethyl phthalate (DEP) 

Other Organics 
Styrene dimers and trimers 
Benzo(a)pyrene 

Heavy Metals 
Cadmium 
Lead 
Mercury 

Source: Natural Resources Defense Council Endocrine Disruptors Web Page 
(www.nroc.org/nrdc/nrdc/proreports.html). 

Pesticides 

Many pesticides have been found to be estrogenic.  These include the herbicides 2,4-D and 
2,4,-T and the boat-fouling paint additive tributyl tin, and the traditional pesticides used 
widely in the past, such as carbaryl, chlordane, DDT, lindane, malathion, parathion, 
aldicarb, DBCP, and synthetic pyrethroids.  Exposure can occur during application, through 
consumption of contaminated produce and other foods, through contaminated drinking 
water, or even from house dust in agricultural areas.  Production of DDT for use in the 
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United States was banned in 1972.  However, other countries, especially tropical countries 
such as Mexico, still use it for mosquito control to combat malaria.  DDT and its metabolites 
bioaccumulate in wildlife, and humans can be exposed through the food chain. 

Soaps, Shampoos, and Hair Colors 

Many industrial and consumer products contain alkylphenol ethoxylates (APEs), which 
break down into alkylphenols such as nonylphenol, which has been found in sewage and 
rivers near outfalls.  One of the main uses of these compounds is in liquid detergents.  In 
Europe, these products have been replaced by the more expensive but much safer alcohol 
ethoxylates.  Denmark based its phaseout of alkyphenol exthoxylate on research conducted 
in the United Kingdom, which found that its breakdown products, alkylphenols, caused male 
fish to take on female characteristics.  Alkylphenols do not biodegrade easily and 
bioaccumulate and therefore may cause problems when sewage sludge is applied to land. 

Plastics and Plasticizers 

Plastics contain additives, such as phthalates, bisphenol-A, and nonylphenols, usually 
present as plasticizers to increase flexibility and durability.  They can leach out into liquids 
and foods. Heating speeds up this leaching process, which is why microwaving of foods in 
plastic is discouraged. Estrogenic butyl benzyl phthalate is found in vinyl floor tiles, 
adhesives, and synthetic leathers.  The related compound di-butyl phthalate is present in 
some food-contact papers.  Bisphenol-A is a breakdown product of polycarbonate plastics, 
which are used in water bottles, baby bottles, and the linings of some food cans. 

Polychlorinated Biphenyls (PCBs) 

PCBs are a family of toxic industrial chemicals commercialized in 1929 by Monsanto. 
Although their production in the United States stopped in 1977, world production continued. 
PCBs are still present in the United States in electrical equipment and are frequently found 
at toxic waste sites and in contaminated sediments.  A recent study confirmed that children 
exposed to low levels of PCBs in the womb because of their mother’s fish consumption 
grow up with low IQs, poor reading comprehension, difficulty paying attention, and memory 
problems. 
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Dioxins 

Chlorinated dioxins and dibenzofurans are byproducts of the chlorine bleaching of paper; 
the burning of chlorinated hydrocarbons such as pentachlorophenol, PCBs, and polyvinyl 
chloride; the incineration of municipal and medical wastes; and natural events, such as 
forest fires and volcanic eruptions.  They often contaminate toxic wastes sites, especially 
where there have been fires.  They bioaccumulate in fish and other wildlife, and the most 
common human route of exposure is through the food chain. 

Spermicides 

Many spermicides contain nonoxynol-9, a nonylphenol that kills sperm.  This compound can 
be carried into the sewer system and hence into biosolids, although the concentrations are 
probably not measurable. 

Preservatives 

BHA, butylated hydroxyanisole, is added to foods such as breakfast cereal, or its packaging, 
to prevent the foods from becoming rancid. 

Metals 

Lead, methyl mercury, and cadmium can disrupt the endocrine system by causing problems 
in steroid production. 

In addition, a number of other pollutants with widespread distribution in the environment 
are reported to bind to hormone receptors and therefore are suspected to have reproductive 
and endocrine-disrupting effects.  These pollutants include the following: 

g 2,4-dichlorophenol 
g diethylhexyl adipate 
g benzophenone 
g N-butyl benzene 
g 4-nitrotoluene 

The compounds listed above are only suspected of being endocrine disruptors. All of these 
compounds have had wide uses in the past and are present in the environment, although only 
a few are likely to be found.  Their presence in biosolids, soils, water, food, or animals is 
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variable and depends on the historical use of the chemicals and the means of environmental 
distribution. At present, there is no evidence that their presence in biosolids would increase 
health risks. 

Citations 

Printed References 

ABT Associates, Inc.  1993. Human health risk assessment for the use and disposal of 
sewage sludge: benefits of regulation.  Government Reports Announcements & Index 
(GRA&I) 24. Cambridge, MA. 

Ansari, S. A., S. R. Farrah, and G. R. Chaudhry.  1992. Presence of human 
immunodeficiency virus nucleic acids in wastewater and their detection by polymerase 
chain reaction. Applied and Environmental Microbiology 58:3984-3990. 

Argent, V. A., J. C. Bell, and D. Edgar.  1981. Animal disease hazards of sewage-sludge 
disposal to land: effects of sludge treatment on Salmonellae. Water Pollution Control 
80:537-540. 

Argent, V. A., J. C. Bell, and M. Emslie-Smith.  1977. Animal disease hazards of sludge 
disposal to land: occurrence of pathogenic organisms. Water Pollution Control 76:511-
516. 

Belongia, E. A., T. T. Osterholm, J. T. Soler, D. A. Arumend, J. E. Braun, M. D. 
MacDonald. 1993. Transmission of Escherichia coli 0157:H7 infection in Minnesota 
child day-care facilities.  JAMA 269(7):883-888. 

Blostein, J.  1991. Shigellosis from swimming in a park pond in Michigan. Public Health 
Reports 106(3):317-322. 

Boutin, P., M. Torre, and J. Molina.  1987. Bacterial and fungal atmospheric contamination 
at refuse composting plants: a preliminary study. In de Bertoldi, M., M.P. Ferranti, P. 
L’Hermite, F. Zucconi, Compost: production, quality and use.  Elsevier Applied Science, 
for Commission of the European Communities.  The Hague, Netherlands. 

Cascio, A., M. Bosco, E. Vizzi, A. Giammanoco, D. Ferraro, S. and Arista.  1996. 
Identification of picobirnavirus from feces of Italian children suffering from acute 
diarrhea. European Journal of Epidemiology 12(5):545-547. 

Casson, L.W., C. A. Sorber, R. H. Palmer, A. Enrico, and P. Gupta. 1992. HIV 
survivability in wastewater.  Water Environmental Research 64:213-215. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements Appendix B. Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-31 



 

 

 

 

   

  

 

 

Appendix B 

Centers for Disease Control.  1993. Multistate outbreak of Escherichia coli 0157:H7 
infections from hamburgers—western United States, 1992-1993. MMWR 42(14):259-
262. 

__________. 1999. Internet home page containing Emerging Diseases Information and 
Morbidity and Mortality Weekly Reports.  U.S. Department of Health and Human 
Services, Centers for Disease Control.  Www.cdc.gov/cdctext.htm. February 8-12, 1999. 

Chandra, R. 1997. Picobirnavirus, a novel group of undescribed viruses of mammals and 
birds: a mini review.  Acta Virol. 41(1):59-62. 

Cieslak, P. R., K. F. Gensheimer, et al.  1992. Escherichia coli 0157:H7 infection from a 
manured garden.  The Lancet 342:367. 

Clark, C. S., R. Rylander, and L. Larson.  1983. Levels of gram-negative bacteria, 
Aspergillus fumigatus, dust and endotoxin at compost plants.  Applied and 
Environmental Microbiology 45:1501-1505. 

Conklin, R. H.  1981. Rotavirus infections; CRC handbook series in zoonoses.  CRC Press. 
Boca Raton, FL. 

Cravaghan, P. D., et al.  1993. Inactivation of Giardia by anaerobic digestion of sludge. 
Water Science Technology 27:111. 

De Leon, R., and C. P. Gerba. 1990. Detection of rotaviruses in water by gene probes. Wat. 
Sci. Tech. 24(2):281-284. 

Dedman D., H. Laurichesse, E. O. Caul, P. G. Wall. 1998. Surveillance of small round 
structured virus (SRSV) infection in England and Wales, 1990-5.  Epidemiolinfect 
121(1):139-149. 

Diaz, L. F., G. M. Savage, L. C. Eggerth, and C. B. Golueke.  1992. Composting and 
recycling municipal solid waste.  Lewis Publishers. Boca Raton, FL. 

Dowd, S. E., C. P. Gerba, and I. L. Pepper. 1998. Confirmation of the human-pathogenic 
microsporidia Enterocytozoon bieneusi, Encephalitozoon intestinalis, and Vittaforma 
corneae in water. Applied and Environmental Microbiology 64(9):3332-3335. 

Droffner M. L., and W. F. Brinton. 1995. Survival of E. coli and Salmonella populations 
in aerobic thermophilic composts as measured with DNA gene probes.  Zentralbl Hyg 
Umweltmed 197(5):387-397. 

Duckmanton L., B. Luan, J. Devenish, R. Tellier, and M. Petric.  1997. Characterization of 
torovirus from human fecal specimens.  Virology 239(1):158-168. 

Dunaway, W. C., et al.  1983. 1982 Shigellosis outbreak in Omaha, Nebraska.  Nebraska 
Medical Journal 68(6):165-168. 

California State Water Resources Control Board March 2000 
General Waste Discharge Requirements Appendix B.  Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-32 

Www.cdc.gov/cdctext.htm


 
  

  

  
 

   

 

  

 

  

 

Appendix B 

Enriques, C. E., C. J. Hurst, and C. P. Gerba. 1995. Survival of the enteric adenoviruses 
40 and 41 in tap, sea and wastewater. Wat. Res. 29(11):2548-2553. 

EOA, Inc.  1995. Microbial risk assessment for reclaimed water.  Final report. May 10, 
1995. Prepared for Irvine Ranch Water District.  Prepared in Association with the 
University of California School of Public Health. 

Epstein, E. 1993. Neighborhood and worker protection for composting facilities: issues 
and actions. In Hoitink, H. A. J., and H. M. Keener (eds.), Science and engineering of 
composting: design. Environmental, microbiological and utilization aspects. 
Renaissance Publications, for Ohio State University.  Worthington, OH. 

Epstein, E., and J. I. Epstein. 1985. Health risks of composting.  Biocycle 26(4):38-40. 

__________.  1989. Public health issues and composting. Pages 120-124 in Epstein, E., and 
J. I. Epstein (eds.), The biocycle guide to yard waste composting.  J.G. Press. Emmaus, 
PA. 

Evans, M. R.  1998. Salmonella enteritidis PT6: another egg-associated salmonellosis? 
Emerging Infectious Diseases 4(4):667-669.  Centers for Disease Control. 

Feachem, R. G., et al.  1980. Appropriate technology for water supply and sanitation. 
December.  World Bank. 

__________. 1983. Sanitation and disease: health aspects of excreta and wastewater 
management.  John Wiley and Sons.  New York, NY. 

Floyd, J.  1996. Don’t call it “mad cow disease” or bovine spongiform encephalopathy 
(BSE) just the facts.  Extension Veterinarian, Auburn University [Alabama].  March 29, 
1996. 

Furtado C., G. K. Adak, J. M. Stuart, P. G. Wall, H. S. Evans, and D. P. Casemore.  1998. 
Outbreaks of waterborne infectious intestinal disease in England and Wales, 1992-5. 
Epidemiol. Infect. 121 (1):109-119 

Gale, P.  1998. Quantitative BSE risk assessment: relating exposures to risk.  Letters in 
Applied Microbiology 27:239-242. 

Gallimore, C. I., H. Appleton, D. Lewis, J. Green, and D. W. Brown.  1995a. Detection and 
characterization of bisegmented double-stranded RNA viruses (picobirnaviruses) in 
human fecal specimens. J. Med. Virol. 45(2):135-140. 

Gallimore, C. I., J. Green, D. P. Casemore, and D. W. Brown.  1995b. Detection of a 
picobirnavirus associated with Cryptosporidium positive stools from humans.  Archives 
of Virology 140(7):1275-1278. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements Appendix B. Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-33 



 

 

 

  

 

    
  

 
 

Appendix B 

Hammerberg, B., G. A. MacInnis, and T. Hyler.  1978. Taenia saginata cysticerci in 
grazing steers in Virginia.  J. Am. Vet. Med. Assoc. 173:1462-1464. 

Hanninen, M. L., and A. Siitonen.  1995. Distribution of Aeromonas phenospecies and 
genospecies among strains isolated from water, foods or from human clinical samples. 
Epidemiol. Infect. 115(1):39-50. 

Hu, C. J., R. A. Gibbs, N. R. Mort, H. T. Hofstede, G. E. Ho, and I. Unkovich. 1996. 
Giardia and its implications for sludge disposal. Pages 179-186 in Water Science and 
Technology, 1996.  Water Quality International, ‘96.  Part 4. Edited by Ballay, D., et 
al. Proceedings of the 18th Biennial conference of the International Association on 
Water Quality, Singapore, June 23-28, 1996. 

Hulten K., H. Enroth, T. Nystrom, and L. Engstrand.  1998. Presence of Helicobacter 
species DNA in Swedish water.  J App1. Microbiol. 85(2):282-286. 

Jamieson F. B., E. E. Wang, C. Bain, J. Good, L. Duckmanton, and M. Petric.  1998. 
Human torovirus: a new nosocomial gastrointestinal pathogen J. lnfect. 
Dis.178(5):1263-1269. 

Joce, R. E., et al.  1991. An outbreak of cryptosporidiosis associated with a swimming pool. 
Epidemiol. Infect. 107(3):497-508. 

Johnson, D. C., and C. P. Gerba. 1997. Microsporidia - the next cryptosporidium?  Water 
Conditioning and Purification.  September:116-119. 

Jones I. G., and M. Roworth. 1996. An outbreak of Escherichia coli 0157 and 
campylobacteriosis associated with contamination of a drinking water supply.  Public 
Health 110(5):277-82. 

Jones, P. W., L. M. Rennison, V. H. Lewin, and D. L. Redhead. 1980. The occurrence and 
significance to animal health of salmonellae in sewage and sewage sludges. J. Hyg. 
84:47-62. 

Kinde, H., M. Adelson, A. Ardans, H. E. Little, D. Willoughy, D. Berchold, D. H. Read, R. 
Breitmeyer, D. Kerr, R. Tarbell, and E. Hughs.  1997. Prevalence of salmonella in 
municipal sewage treatment plant effluents in southern California.  Avian Diseases 
41(2):392-398. 

Kinde, H., D. H. Read, R. P. Chin, A. A. Bickeford, R. L. Walker, A. Ardans, H. E. Little, 
D. Willoughy, D. Berchold, R. Breitmeyer, D. Kerr, and I. A. Gardner. 1996. 
Salmonella enteritidis, phase type 4 infection in a commercial laying flock in southern 
California: bacteriological and epidemiologic findings. Avian Diseases 40(4):665-671. 

Koopmans, M. P, E. S. Goosen, A. A. Lima, I. T. McAuliffe, J. P. Nataro, L. J. Barrett, R. 
I. Glass, and R. L. Guerrant. 1997. Association of torovirus with acute and persistent 
diarrhea in children Pediatr. Infect. Dis. 16(5):504-507. 

California State Water Resources Control Board March 2000 
General Waste Discharge Requirements Appendix B.  Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-34 



 
 

 
 

  
  

   
 

 

    

 

Appendix B 

Koutkia, P., E. Mylonakis, and T. Flanigan.  1997. Enterohemorrhagic Escherichia coli 
O157:H7 - an emerging pathogen.  Am. Fam. Physician 56(3):853-856, 859-861. 

Ludert, J. E., L. Abdul-Latiff, A. Liprandi, and F. Liprandi.  1995. Identification of 
picobirnavirus, viruses with bisegmented double stranded RNA, in rabbit feces. Res. 
Vet. Sci. 59(3):222-225. 

Maritato, M. C., E. R. Algeo, and R. E. Keenan.  1992. The Aspergillus fumigatus debate: 
potential human health concerns.  BioCycle 13:70-72. 

McKenzie, W. R. et al.  1994. A massive outbreak in Milwaukee of Cryptosporidium 
infection transmitted through the public water supply.  The New England Journal of 
Medicine331(3):161-167. 

Meng, X. J., P. G. Halbur, J. S. Haynes, T. S. Tsareva, J. D. Bruna, R. L. Royer, R. Purcell, 
and S. U. Emerson.  1998. Experimental infection of pigs with the newly identified 
swine hepatitis E virus (swine HEV), but not with human strains of HEV.  Arch. Virol. 
143(7):1405-1415. 

Millner, P. D., P. B. Marsh, R. B. Snowden, and J. F. Parr. 1977. Occurrence of 
Aspergillus fumigatus during composting of sewage sludge.  Applied and Environmental 
Microbiology 34:765-772. 

Millner, P. D., D. A. Bassatt, and P. B. Marsh. 1980. Dispersal of Aspergillus fumigatus 
from sewage sludge compost piles subjected to mechanical agitation in open air. 
Applied and Environmental Microbiology 39:1000-1009. 

Mishu B., J. Koehler, L. A. Lee, D. Rodrigue, F. H. Brenner, P. Blake, et al.  1994. 
Outbreaks of Salmonella enteritidis infections in the United States, 1985-1991.  Journal 
of Infect. Dis.169:547-52. 

Moore, A. C., et al.  1993. Surveillance for waterborne disease outbreaks—United States, 
1991-1992.  Morbidity and Mortality Weekly Report 42:SS-5, 1-22. 

Moore, B. E. 1993. Survival of human immunodeficiency virus (HIV), HIV-infected 
lymphocytes, and poliovirus in water.  Applied and Environmental Microbiology 
59:1437-1443. 

Morris R. D, E. N. Naumova, J. K. Griffiths. 1998. Did Milwaukee experience waterborne 
cryptosporidiosis before the large documented outbreak in 1993. Epidemiology 
9(3):264-70. 

Nelson, H. 1997. The contamination of organic produce by human pathogens in animal 
manures .  EAP Publications. 

Olver,W. M.  1979. The life and times of Aspergillus fumigatus. Compost Science/Land 
Utilization 202:36-39. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements Appendix B. Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-35 



 

 

 

  

 

 

 

 

Appendix B 

Padhye, N. V., and P. Doyle. 1992. Escherichia coli 0157:H7: epidemiology, pathogenesis, 
and methods for detection in food.  Journal of Food Protection 55(7):555-565. 

Patel, S., S. Pedraza-Diaz, J. McLauchlin, and D. P. Casemore.  1998. Molecular 
characterization of Cryptosporidium parvum from two large suspected waterborne 
outbreaks.  Outbreak Control Team South and West Devon 1995, Incident Management 
Team and Further Epidemiological and Microbiological Studies Subgroup North 
Thames.  Commun. Dis. Public Health 1(4):231-233. 

Pattison, J.  1998. The emergence of bovine spongiform encephalopathy and related 
diseases. Emerging Infectious Diseases 4(3):390-394. 

Preston, D. R., S. R. Farrah, G. Bitton, and G. R. Chaudhry.  1991. Detection of nucleic 
acids homologous to human immunodeficiency virus in wastewater.  Journal of 
Virological Methods 33:383-390. 

Raper, K. B., and D. I. Fennel. 1965. The genus Aspergillus. Williams and Wilkins Co. 
Baltimore, MD. 

Robertson, L. J., and H. V. Smith.  1992. Cryptosporidium and cryptosporidiosis; part 1: 
current perspective and present technologies.  European Microbiology 1992:20-29. 

Roivainen, M., M. Knip, H. Hyoty, P. Kulmala, M. Hiitunen, P. Vahasalo, T. Hovi, and H. 
K. Akerblom.  1998. Several different enterovirus serotypes can be associated with 
prediabetic autoimmune episodes and onset of overt IDDM.  Childhood Diabetes in 
Finland (DiMe) Study Group.  J. Med. Virol. 56 (1):74-78. 

Rosenberg, A. S., and G. Y. Minimato.  1996. Aspergillosis in AIDS.  The AIDS Reader 
6(5):173-178. 

Singh V., V. Singh, M. Raje, C. K. Nain, and K. Singh.  1998. Routes of transmission in 
the hepatitis E epidemic of Saharanpur.  Trop. Gastroenterol.19(3):107-109. 

Sinski, J. T.  1975. The epidemiology of aspergillosis.  In Al-Doory, Y. (ed)., The 
Epidemio1ogy of Human Mycotic Diseases.  Charles C. Thomas Co.  Springfield, IL. 

Sorvillo, F. J., et al. 1988.  Shigellosis associated with recreational water contact in Los 
Angeles County.  Am. J. Trop. Med. 38(3):613-7. 

__________. 1992.  Swimming-associated cryptosporidiosis.  American Journal of Public 
Health 82(5):742-744. 

St. Louis, M. E., D. L. Morse, M. E. Potter, T. M. De Melfi, J. J. Guzewich, R. V. Tauxe, 
et al. 1988. The emergence of grade A eggs as a major source of Salmonella enteritidis 
infections. JAMA 259:2103-2107. 

California State Water Resources Control Board March 2000 
General Waste Discharge Requirements Appendix B.  Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-36 



  

 

 

 

 

 

 

 
  

Appendix B 

Straub, T. M., I. L. Pepper, and C. P. Gerba. 1993. Hazards from pathogenic 
microorganisms in land-disposed sewage sludge.  Reviews of Environmental 
Contamination and Toxicology 132:58-61. 

Sugieda M., H. Nagaoka, Y. Kakishima, T. Ohshita, S. Nakamura, and S. Nakajima.  1998. 
Detection of Norwalk-like virus genes in the caecum contents of pigs.  Arch. Virol. 
143(6):1215-1221. 

Tzipori, S.  1988. Cryptosporidiosis in perspective.  Adv. Parasitol. 27:63-129. 

U.S. Environmental Protection Agency.  1985. Pathogen risk assessment feasibility study. 
Office of Research and Development, Cincinnati, OH, and Office of Water Regulations 
and Standards, Washington, DC. 

__________. 1992. Technical support document for reduction of pathogens and vector 
attraction in sewage sludge.  Office of Water. (WH-586.) EPA 822/R-93-004. 
November. 

Wadstrom, T., and A. Ljungh. 1991. Aeromonas and Plesiomonas as food- and waterborne 
pathogens.  Int. Food Microbiol. 12(4):303-11. 

Wells, J. G., L. D. Shipman, K. D. Greene, E. G. Sowers, J. H. Green, D. N. Cameron, F. 
P. Downes, M. L. Martin, P. M. Griffin, S. M. Ostroff, M. E. Potter, R. V.  Tauxe, and 
I. K. Wachsmuth.  1991. Isolation of Escherichia coli serotype 0157:H7 and other 
shiga-like-toxin-producing E. coli from dairy cattle.  Journal of Clinical Microbiology 
29(5):985-989. 

Whitmore, T. N., and L. J. Robertson. 1995. The effect of sewage sludge treatment 
processes on oocysts of Cryptosporidium paryum. Journal of Applied Bacteriology 
78(1):34-38. 

Personal Communications 

Cook, Raymond.  Registered environmental health specialist.  Kings County Health 
Department, Hanford, CA.  February 1, 1999 - telephone conversation. 

Gerba, Charles, Ph.D. Professor. University of Arizona, Phoenix, AZ.  February 16, 1999 -
telephone communication. 

Shaw, Guy.  Environmental health specialist.  Kern County Health Department, 
Bakersfield, CA. February 3, 1999 - telephone conversation and facsimile transmission. 

Starr, Dr. Mark.  California Department of Health Services Disease Investigations & 
Surveillance Branch, Surveillance & Statistics Section. February 2, 1999 - telephone 
conversation and electronic data transmittal. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements Appendix B. Revised draft EIR Public Health
 for Biosolids Land Application Technical Appendix E 
Final Statewide Program EIR B-37 



Table E-1a Reported Incidence of Enterotoxic E coli O157 in California (1992-1998) 

Local Health Department 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 3 12 11 16 14 28 
AMADOR 3 2 
BERKELEY 1 3 1 
BUTTE 2 1 6 1 
CALAVERAS 2 2 
COLUSA 1 
CONTRA COSTA 1 4 8 14 
EL DORADO 2 1 3 
FRESNO 1 6 10 4 3 4 
GLENN 1 1 
HUMBOLDT 1 9 3 5 
IMPERIAL 2 
INYO 2 
KERN 1 2 3 
KINGS 2 1 
LONG BEACH (City) 1 4 1 
LOS ANGELES 9 13 6 18 20 24 
MADERA 1 1 3 1 
MARIN 1 1 8 3 5 
MENDOCINO 1 2 1 2 
MERCED 1 1 4 
MODOC 1 
MONO 1 1 
MONTEREY 2 1 1 3 2 2 
NAPA 3 2 4 
NEVADA 1 1 1 1 
ORANGE 6 1 6 6 6 11 
PASADENA (City) 2 
PLACER 3 3 4 3 
PLUMAS 1 
RIVERSIDE 1 1 2 4 2 
SACRAMENTO 2 7 10 18 8 16 
SAN BENITO 1 1 3 
SAN BERNARDINO 2 2 2 5 1 
SAN DIEGO 1 26 17 12 15 15 24 
SAN FRANCISCO 4 4 2 5 1 12 
SAN JOAQUIN 1 14 6 10 7 14 
SAN LUIS OBISPO 3 5 5 2 4 2 
SAN MATEO 1 7 5 11 19 
SANTA BARBARA 2 2 8 3 3 6 
SANTA CLARA 9 7 4 15 11 19 
SANTA CRUZ 2 1 6 2 5 
SHASTA 1 
SISKIYOU 1 1 
SOLANO 1 1 3 2 
SONOMA 1 3 5 4 9 
STANISLAUS 3 4 8 5 
TULARE 3 2 2 
TUOLUMNE 1 5 
VENTURA 4 6 2 
YOLO 4 1 1 
YUBA 4 
Grand Total 1 80 118 118 186 181 264 



Table E-1b Reported Incidence of Enterotoxic E coli O157 in California (1992-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 0.0 0.2 1.0 0.9 1.3 1.1 2.1 
AMADOR 0.0 0.0 0.0 9.2 0.0 6.0 0.0 
BERKELEY (City) 0.0 1.0 2.9 0.0 0.0 0.0 0.9 
BUTTE 0.0 0.0 0.0 1.0 0.5 3.0 0.5 
CALAVERAS 0.0 0.0 0.0 0.0 0.0 5.4 5.2 
COLUSA 0.0 0.0 0.0 5.6 0.0 0.0 0.0 
CONTRA COSTA 0.0 0.0 0.1 0.0 0.5 0.9 1.5 
EL DORADO 0.0 0.0 0.0 1.4 0.0 0.7 2.0 
FRESNO 0.0 0.1 0.8 1.3 0.5 0.4 0.5 
GLENN 0.0 0.0 3.8 0.0 0.0 3.7 0.0 
HUMBOLDT 0.0 0.0 0.8 0.0 7.2 2.4 4.0 
IMPERIAL 0.0 0.0 0.0 0.0 0.0 0.0 1.4 
INYO 0.0 0.0 10.8 0.0 0.0 0.0 0.0 
KERN 0.0 0.0 0.0 0.2 0.3 0.0 0.5 
KINGS 0.0 0.0 0.0 0.0 1.7 0.9 0.0 
LONG BEACH (City) 0.0 0.0 0.0 0.2 0.9 0.2 0.0 
LOS ANGELES 0.0 0.1 0.1 0.1 0.2 0.2 0.3 
MADERA 0.0 0.0 1.0 0.0 0.9 2.7 0.9 
MARIN 0.0 0.0 0.4 0.4 3.3 1.2 2.0 
MENDOCINO 0.0 0.0 1.2 0.0 2.4 1.2 2.3 
MERCED 0.0 0.0 0.0 0.5 0.5 0.0 2.0 
MODOC 0.0 10.0 0.0 0.0 0.0 0.0 0.0 
MONO 0.0 9.8 9.5 0.0 0.0 0.0 0.0 
MONTEREY 0.0 0.5 0.3 0.3 0.8 0.5 0.5 
NAPA 0.0 0.0 0.0 0.0 2.5 1.7 3.3 
NEVADA 0.0 0.0 0.0 1.2 1.2 1.1 1.1 
ORANGE 0.0 0.2 0.0 0.2 0.2 0.2 0.4 
PASADENA (City) 0.0 0.0 0.0 0.0 1.5 0.0 0.0 
PLACER 0.0 0.0 0.0 1.5 1.5 1.9 1.4 
PLUMAS 0.0 0.0 0.0 0.0 4.9 0.0 0.0 
RIVERSIDE 0.0 0.1 0.1 0.1 0.0 0.3 0.1 
SACRAMENTO 0.0 0.2 0.6 0.9 1.6 0.7 1.4 
SAN BENITO 0.0 2.5 0.0 2.4 6.9 0.0 0.0 
SAN BERNARDINO 0.0 0.1 0.1 0.1 0.0 0.3 0.1 
SAN DIEGO 0.04 1.0 0.6 0.5 0.6 0.5 0.9 
SAN FRANCISCO 0.0 0.5 0.5 0.3 0.7 0.1 1.5 
SAN JOAQUIN 0.0 0.2 2.7 1.2 1.9 1.3 2.6 
SAN LUIS OBISPO 0.0 1.3 2.2 2.2 0.9 1.7 0.8 
SAN MATEO 0.0 0.1 1.0 0.0 0.7 1.6 2.7 
SANTA BARBARA 0.0 0.5 0.5 2.1 0.8 0.8 1.5 
SANTA CLARA 0.0 0.6 0.4 0.3 0.9 0.7 1.1 
SANTA CRUZ 0.0 0.0 0.8 0.4 2.5 0.8 2.0 
SHASTA 0.0 0.0 0.0 0.0 0.0 0.6 0.0 
SISKIYOU 0.0 0.0 2.2 0.0 0.0 0.0 2.3 
SOLANO 0.0 0.0 0.0 0.3 0.3 0.8 0.5 
SONOMA 0.0 0.2 0.0 0.7 1.2 0.9 2.1 
STANISLAUS 0.0 0.7 0.0 1.0 0.0 1.9 1.2 
TULARE 0.0 0.0 0.0 0.9 0.6 0.6 0.0 
TUOLUMNE 0.0 0.0 0.0 0.0 0.0 1.9 9.5 
VENTURA 0.0 0.0 0.6 0.0 0.0 0.8 0.3 
YOLO 0.0 0.0 0.0 2.7 0.7 0.7 0.0 
YUBA 0.0 0.0 0.0 0.0 6.5 0.0 0.0 



Table E-2a Reported Incidence of Campylobacter in California (1990-1998) 

Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 319 375 365 395 515 380 537 450 346 
ALPINE 1 1 
AMADOR 5 4 8 2 15 6 12 6 13 
BERKELEY 64 86 56 68 61 74 110 83 61 
BUTTE 24 36 26 34 58 58 38 72 54 
CALAVERAS 6 3 3 6 8 8 11 9 7 
COLUSA 2 3 3 2 6 1 
CONTRA COSTA 342 380 275 357 430 344 313 322 188 
DEL NORTE 2 6 7 2 4 3 4 1 4 
EL DORADO 9 6 10 8 11 10 15 12 10 
FRESNO 101 183 184 186 199 231 181 182 225 
GLENN 4 2 2 5 4 6 4 8 6 
HUMBOLDT 20 26 29 57 48 47 36 38 32 
IMPERIAL 3 1 3 25 20 19 19 23 
INYO 6 9 8 3 6 4 6 2 5 
KERN 52 106 132 86 101 131 164 150 173 
KINGS 1 2 2 12 18 24 13 25 18 
LAKE 3 5 4 4 4 11 4 3 
LASSEN 2 6 1 1 4 3 4 2 2 
LONG BEACH 79 84 89 73 61 56 93 92 67 
LOS ANGELES 1193 1251 1432 1417 1350 1249 1752 1606 1236 
MADERA 13 3 28 26 32 17 36 32 35 
MARIN 66 237 214 135 138 186 167 128 71 
MARIPOSA 1 3 3 1 4 2 3 1 1 
MENDOCINO 17 11 14 20 12 32 26 30 21 
MERCED 28 73 68 64 93 76 95 81 40 
MODOC 1 2 3 
MONO 2 2 1 3 11 3 1 
MONTEREY 93 107 79 95 100 83 94 85 67 
NAPA 56 60 79 68 70 63 66 73 44 
NEVADA 6 21 13 17 10 11 21 14 7 
ORANGE 338 303 308 340 193 445 447 403 284 
PASADENA 22 28 32 22 37 24 17 23 26 
PLACER 29 32 43 51 35 21 39 60 37 
PLUMAS 3 7 5 4 4 6 2 4 
RIVERSIDE 133 128 186 174 151 129 210 217 136 
SACRAMENTO 256 375 240 147 254 106 86 137 156 
SAN BENITO 4 9 10 15 21 18 18 7 9 
SAN BERNARDINO 80 107 117 148 181 193 243 227 162 
SAN DIEGO 444 471 547 566 881 715 697 540 465 
SAN FRANCISCO 774 714 711 625 614 560 603 584 427 
SAN JOAQUIN 246 255 225 228 213 202 233 212 156 
SAN LUIS OBISPO 31 36 40 53 52 53 61 61 34 
SAN MATEO 304 389 370 383 461 382 340 344 291 
SANTA BARBARA 57 67 100 83 84 66 58 71 70 
SANTA CLARA 392 435 473 561 578 500 431 420 327 
SANTA CRUZ 52 53 28 109 100 91 100 108 73 
SHASTA 24 11 12 18 39 22 9 18 20 
SIERRA 2 2 3 1 1 2 1 
SISKIYOU 7 8 8 14 15 11 13 2 7 
SOLANO 69 86 93 109 128 98 110 104 74 
SONOMA 98 102 152 227 171 147 170 165 137 
STANISLAUS 88 93 92 119 166 137 143 143 158 
SUTTER 12 12 8 14 19 18 19 13 13 
TEHAMA 1 2 4 6 6 2 2 6 6 
TRINITY 2 5 2 1 3 2 
TULARE 66 51 59 61 101 96 115 99 96 
TUOLUMNE 2 3 2 8 5 4 7 4 7 
VENTURA 73 85 86 131 127 119 133 117 78 
YOLO 52 39 43 44 40 48 64 41 63 
YUBA 7 9 9 14 9 16 10 10 7 
Grand Total 6196 6998 7141 7430 8085 7362 8220 7677 6085 



Table E-2b Reported Incidence of Campylobacter in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 27.2 31.5 30.3 32.3 41.7 30.7 42.9 35.3 26.5 
ALPINE 0.0 0.0 0.0 88.5 0.0 0.0 0.0 84.0 0.0 
AMADOR 16.6 13.0 25.4 6.3 46.3 18.5 36.6 18.1 39.0 
BERKELEY 62.3 83.3 53.7 65.3 58.5 70.8 105.1 78.1 56.4 
BUTTE 13.2 19.5 13.8 17.9 30.1 29.8 19.4 36.5 27.1 
CALAVERAS 18.8 9.1 8.7 17.0 22.2 21.9 29.8 24.3 18.4 
COLUSA 12.3 0.0 0.0 0.0 17.1 16.9 11.1 32.6 5.4 
CONTRA COSTA 42.6 46.6 33.2 42.3 50.2 39.8 35.9 36.3 20.7 
DEL NORTE 8.5 23.8 26.4 7.4 14.6 10.9 14.5 3.6 14.2 
EL DORADO 7.1 4.6 7.5 5.8 7.8 7.0 10.4 8.3 6.7 
FRESNO 15.1 26.7 26.1 25.7 27.1 30.9 23.8 23.5 28.8 
GLENN 16.1 7.9 7.8 19.3 15.3 22.8 15.0 29.9 22.3 
HUMBOLDT 16.8 21.6 23.8 46.2 38.7 37.8 28.8 30.3 25.4 
IMPERIAL 0.0 2.6 0.8 2.4 18.9 14.8 13.6 13.5 16.1 
INYO 32.8 49.2 43.7 16.3 32.5 21.7 32.7 10.9 27.3 
KERN 9.5 18.9 22.8 14.5 16.7 21.4 26.4 23.8 27.2 
KINGS 1.0 1.9 1.9 10.9 16.1 21.1 11.3 21.4 14.9 
LAKE 5.9 0.0 9.4 7.4 7.3 7.3 20.0 7.3 5.4 
LASSEN 7.2 21.5 3.6 3.5 14.0 10.5 13.1 5.8 5.9 
LONG BEACH 18.4 19.1 20.1 16.6 13.9 12.8 21.2 20.9 15.0 
LOS ANGELES 14.4 14.9 16.8 16.4 15.5 14.3 19.9 18.1 13.7 
MADERA 14.8 3.3 29.1 25.9 30.8 16.1 33.2 28.6 30.7 
MARIN 28.7 102.2 91.4 57.2 58.2 78.1 69.8 53.0 29.1 
MARIPOSA 7.0 20.3 19.8 6.4 25.3 12.6 18.9 6.3 6.3 
MENDOCINO 21.2 13.5 17.0 24.1 14.4 38.1 30.8 35.1 24.4 
MERCED 15.7 39.8 36.2 33.4 47.5 38.4 47.9 40.5 19.7 
MODOC 0.0 10.2 20.3 0.0 0.0 0.0 0.0 0.0 30.1 
MONO 20.1 19.9 10.0 29.3 104.3 0.0 28.4 9.5 0.0 
MONTEREY 26.1 29.6 21.5 25.6 27.3 23.0 26.0 23.0 17.6 
NAPA 50.6 53.5 69.5 59.0 60.1 53.8 55.7 60.8 36.1 
NEVADA 7.6 26.1 15.8 20.3 11.8 12.8 24.2 16.0 7.8 
ORANGE 14.0 12.4 12.4 13.4 7.5 17.1 17.0 15.1 10.4 
PASADENA 16.7 21.1 24.0 16.3 27.3 17.6 12.4 16.6 18.5 
PLACER 16.8 17.9 23.4 26.9 18.0 10.5 18.9 28.2 16.9 
PLUMAS 15.2 35.3 24.7 19.5 19.4 29.3 9.8 19.7 0.0 
RIVERSIDE 11.4 10.5 14.7 13.3 11.3 9.5 15.2 15.5 9.4 
SACRAMENTO 24.6 35.2 22.1 13.4 22.9 9.5 7.6 12.0 13.5 
SAN BENITO 10.9 24.1 26.2 38.1 51.9 43.1 41.5 15.5 19.2 
SAN BERNARDINO 5.6 7.3 7.8 9.6 11.6 12.3 15.3 14.1 9.9 
SAN DIEGO 17.8 18.5 21.2 21.7 33.4 26.9 26.0 19.8 16.6 
SAN FRANCISCO 106.9 97.7 96.7 83.9 81.6 74.5 79.4 75.6 54.5 
SAN JOAQUIN 51.2 52.0 45.0 45.0 41.5 38.9 44.1 39.4 28.5 
SAN LUIS OBISPO 14.3 16.4 18.1 23.8 23.1 23.3 26.6 26.2 14.4 
SAN MATEO 46.8 59.3 55.7 57.0 67.9 55.7 49.0 48.8 40.6 
SANTA BARBARA 15.4 17.9 26.4 21.7 21.8 17.0 14.8 17.9 17.4 
SANTA CLARA 26.2 28.7 30.8 36.0 36.5 31.4 26.6 25.4 19.4 
SANTA CRUZ 22.6 22.9 12.0 46.2 42.1 37.9 41.2 44.0 29.3 
SHASTA 16.3 7.3 7.7 11.4 24.5 13.7 5.6 11.1 12.2 
SIERRA 0.0 0.0 60.6 60.2 89.6 29.7 29.6 59.5 29.9 
SISKIYOU 16.1 18.3 18.3 31.7 33.7 24.6 29.3 4.5 15.8 
SOLANO 20.3 24.5 25.9 29.9 34.7 26.5 29.6 27.7 19.4 
SONOMA 25.2 25.9 37.9 55.7 41.4 35.3 40.3 38.5 31.4 
STANISLAUS 23.8 24.3 23.5 29.7 40.8 33.3 34.4 33.9 36.9 
SUTTER 18.6 18.1 11.7 20.0 26.5 24.7 25.6 17.2 17.0 
TEHAMA 2.0 4.0 7.7 11.4 11.3 3.7 3.7 11.0 10.9 
TRINITY 0.0 15.3 0.0 37.9 15.0 7.5 22.4 0.0 15.2 
TULARE 21.2 16.0 18.0 18.2 29.6 27.7 32.7 27.8 26.7 
TUOLUMNE 4.1 6.1 4.0 15.7 9.7 7.7 13.6 7.7 13.3 
VENTURA 10.9 12.6 12.6 18.9 18.1 16.8 18.6 16.2 10.6 
YOLO 36.8 27.2 29.6 30.0 27.1 32.1 42.2 26.7 40.5 
YUBA 12.0 15.1 14.9 22.8 14.6 25.8 16.3 16.4 11.5 



Table E-3a Reported Incidence of Salmonellosis in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 254 189 250 234 200 225 280 250 208 
ALPINE 1 
AMADOR 5 4 1 3 3 4 3 3 7 
BERKELEY 20 15 28 17 15 20 33 23 15 
BUTTE 36 24 36 29 32 35 28 23 16 
CALAVERAS 3 1 2 2 3 1 5 6 5 
COLUSA 1 1 1 1 1 2 3 1 1 
CONTRA COSTA 182 124 96 162 124 135 111 148 109 
DEL NORTE 5 7 6 3 2 3 1 
EL DORADO 17 9 12 14 13 16 30 17 20 
FRESNO 66 132 94 81 135 91 103 119 97 
GLENN 7 2 4 2 1 6 6 6 1 
HUMBOLDT 10 25 19 27 16 13 14 9 12 
IMPERIAL 46 38 36 60 48 24 40 34 31 
INYO 5 7 9 3 15 9 6 6 
KERN 76 68 79 88 96 93 136 69 102 
KINGS 9 13 6 25 10 14 17 14 5 
LAKE 6 4 6 4 2 14 11 7 6 
LASSEN 4 11 6 3 2 4 4 2 
LONG BEACH 100 71 88 89 107 107 104 102 82 
LOS ANGELES 1607 1555 1681 1583 2140 2007 1774 1699 1406 
MADERA 9 13 22 29 28 24 22 19 14 
MARIN 43 30 59 31 33 36 35 50 44 
MARIPOSA 3 1 1 5 5 3 1 
MENDOCINO 5 9 13 15 14 5 10 9 9 
MERCED 28 19 33 44 31 69 44 44 41 
MODOC 1 1 1 3 1 1 1 
MONO 5 8 4 16 4 
MONTEREY 45 40 45 47 39 48 72 46 39 
NAPA 20 12 15 23 21 31 24 17 10 
NEVADA 13 15 12 14 10 8 22 11 11 
ORANGE 369 316 388 412 277 625 555 551 334 
PASADENA 41 34 42 36 49 33 35 36 22 
PLACER 25 19 36 32 28 16 49 31 54 
PLUMAS 1 2 8 6 5 4 7 2 2 
RIVERSIDE 183 185 215 213 289 265 229 205 166 
SACRAMENTO 247 205 213 193 121 114 180 126 135 
SAN BENITO 10 7 4 3 11 6 7 8 8 
SAN BERNARDINO 186 184 228 266 418 361 279 247 145 
SAN DIEGO 450 584 540 492 539 570 620 574 424 
SAN FRANCISCO 215 181 218 200 199 193 184 216 186 
SAN JOAQUIN 144 90 99 112 105 66 90 70 84 
SAN LUIS OBISPO 36 23 22 27 28 45 43 35 33 
SAN MATEO 187 151 169 150 132 140 167 208 102 
SANTA BARBARA 65 69 79 48 47 80 87 62 59 
SANTA CLARA 372 288 307 391 273 352 484 372 282 
SANTA CRUZ 38 34 58 45 50 44 60 57 37 
SHASTA 17 18 21 25 12 8 6 14 6 
SIERRA 3 1 
SISKIYOU 6 5 5 5 12 2 6 4 
SOLANO 69 32 49 71 31 52 63 43 47 
SONOMA 57 54 59 77 52 52 64 71 56 
STANISLAUS 100 61 63 52 62 68 95 129 58 
SUTTER 7 16 13 7 10 8 15 7 8 
TEHAMA 4 7 2 6 7 2 5 7 3 
TRINITY 1 1 2 5 2 1 
TULARE 55 67 70 66 183 83 68 66 64 
TUOLUMNE 8 4 4 11 3 3 11 6 5 
VENTURA 84 75 98 75 93 106 156 81 109 
YOLO 15 25 21 25 17 6 14 11 8 
YUBA 6 4 10 5 10 3 12 5 4 
Grand Total 5616 5181 5705 5697 6226 6356 6544 5993 4739 



Table E-3b Reported Incidence of Salmonellosis in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 21.6 15.9 20.7 19.1 16.2 18.1 22.4 19.6 15.9 
ALPINE 0.0 0.0 88.5 0.0 0.0 0.0 0.0 0.0 0.0 
AMADOR 16.6 13.0 3.2 9.4 9.3 12.3 9.2 9.0 21.0 
BERKELEY 19.5 14.5 26.9 16.3 14.4 19.1 31.5 21.6 13.9 
BUTTE 19.8 13.0 19.2 15.2 16.6 18.0 14.3 11.6 8.0 
CALAVERAS 9.4 3.0 5.8 5.7 8.3 2.7 13.5 16.2 13.1 
COLUSA 6.1 6.0 5.9 5.8 5.7 11.3 16.6 5.4 5.4 
CONTRA COSTA 22.6 15.2 11.6 19.2 14.5 15.6 12.7 16.7 12.0 
DEL NORTE 0.0 19.8 26.4 22.2 10.9 0.0 7.3 10.7 3.6 
EL DORADO 13.5 6.9 8.9 10.2 9.2 11.2 20.8 11.8 13.4 
FRESNO 9.9 19.2 13.3 11.2 18.4 12.2 13.5 15.4 12.4 
GLENN 28.2 7.9 15.6 7.7 3.8 22.8 22.5 22.4 3.7 
HUMBOLDT 8.4 20.7 15.6 21.9 12.9 10.5 11.2 7.2 9.5 
IMPERIAL 42.1 33.5 30.2 47.5 36.3 17.7 28.7 24.1 21.7 
INYO 27.4 38.3 49.2 16.3 81.3 48.8 32.7 32.8 0.0 
KERN 13.9 12.1 13.6 14.8 15.9 15.2 21.9 11.0 16.0 
KINGS 8.9 12.5 5.6 22.8 8.9 12.3 14.7 12.0 4.1 
LAKE 11.9 7.7 11.3 7.4 3.7 25.5 20.0 12.7 10.9 
LASSEN 14.5 39.5 21.3 10.5 7.0 0.0 13.1 11.6 5.9 
LONG BEACH 23.3 16.2 19.9 20.2 24.4 24.5 23.7 23.1 18.4 
LOS ANGELES 19.4 18.5 19.8 18.3 24.6 22.9 20.2 19.1 15.6 
MADERA 10.2 14.1 22.9 28.9 27.0 22.7 20.3 17.0 12.3 
MARIN 18.7 12.9 25.2 13.1 13.9 15.1 14.6 20.7 18.0 
MARIPOSA 0.0 20.3 6.6 6.4 31.6 31.5 18.9 6.3 0.0 
MENDOCINO 6.2 11.0 15.8 18.1 16.7 6.0 11.8 10.5 10.5 
MERCED 15.7 10.4 17.5 22.9 15.8 34.9 22.2 22.0 20.2 
MODOC 10.3 10.2 0.0 10.0 29.9 10.0 10.0 9.9 0.0 
MONO 0.0 0.0 0.0 48.8 75.8 37.7 151.7 38.1 0.0 
MONTEREY 12.7 11.1 12.3 12.7 10.6 13.3 19.9 12.5 10.2 
NAPA 18.1 10.7 13.2 19.9 18.0 26.5 20.3 14.2 8.2 
NEVADA 16.6 18.7 14.6 16.7 11.8 9.3 25.3 12.5 12.3 
ORANGE 15.3 12.9 15.6 16.3 10.8 24.1 21.1 20.6 12.2 
PASADENA 31.2 25.7 31.4 26.7 36.2 24.2 25.5 26.0 15.7 
PLACER 14.5 10.7 19.6 16.9 14.4 8.0 23.8 14.6 24.6 
PLUMAS 5.1 10.1 39.5 29.2 24.3 19.5 34.3 9.8 9.8 
RIVERSIDE 15.6 15.1 16.9 16.3 21.7 19.5 16.6 14.6 11.5 
SACRAMENTO 23.7 19.3 19.6 17.5 10.9 10.2 16.0 11.1 11.7 
SAN BENITO 27.3 18.7 10.5 7.6 27.2 14.4 16.1 17.8 17.0 
SAN BERNARDINO 13.1 12.6 15.1 17.3 26.8 23.0 17.6 15.4 8.9 
SAN DIEGO 18.0 23.0 20.9 18.8 20.4 21.4 23.1 21.0 15.2 
SAN FRANCISCO 29.7 24.8 29.6 26.9 26.5 25.7 24.2 28.0 23.7 
SAN JOAQUIN 30.0 18.4 19.8 22.1 20.5 12.7 17.0 13.0 15.4 
SAN LUIS OBISPO 16.6 10.5 10.0 12.1 12.4 19.8 18.7 15.0 14.0 
SAN MATEO 28.8 23.0 25.4 22.3 19.4 20.4 24.1 29.5 14.2 
SANTA BARBARA 17.6 18.4 20.8 12.6 12.2 20.6 22.2 15.6 14.6 
SANTA CLARA 24.8 19.0 20.0 25.1 17.3 22.1 29.9 22.5 16.7 
SANTA CRUZ 16.5 14.7 24.8 19.1 21.0 18.3 24.7 23.2 14.9 
SHASTA 11.6 11.9 13.5 15.9 7.5 5.0 3.7 8.6 3.7 
SIERRA 0.0 0.0 0.0 90.4 0.0 0.0 0.0 29.8 0.0 
SISKIYOU 13.8 11.4 11.4 11.3 26.9 4.5 0.0 13.6 9.0 
SOLANO 20.3 9.1 13.7 19.5 8.4 14.0 17.0 11.5 12.3 
SONOMA 14.7 13.7 14.7 18.9 12.6 12.5 15.2 16.6 12.8 
STANISLAUS 27.0 16.0 16.1 13.0 15.2 16.5 22.8 30.6 13.5 
SUTTER 10.9 24.2 19.1 10.0 13.9 11.0 20.2 9.3 10.5 
TEHAMA 8.1 13.8 3.9 11.4 13.2 3.7 9.2 12.8 5.5 
TRINITY 7.7 7.7 15.3 0.0 37.5 14.9 0.0 7.5 0.0 
TULARE 17.6 21.0 21.3 19.7 53.7 24.0 19.3 18.5 17.8 
TUOLUMNE 16.5 8.1 8.0 21.5 5.8 5.8 21.3 11.6 9.5 
VENTURA 12.6 11.1 14.3 10.8 13.2 14.9 21.9 11.2 14.9 
YOLO 10.6 17.5 14.4 17.0 11.5 4.0 9.2 7.2 5.1 
YUBA 10.3 6.7 16.5 8.1 16.2 4.8 19.5 8.2 6.6 



Table E-4a Reported Incidence of Shigellosis Type A in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 8 2 4 5 1 3 3 10 2 
BUTTE 2 1 
COLUSA 1 
CONTRA COSTA 3 1 1 1 
EL DORADO 2 
FRESNO 3 1 6 6 1 
IMPERIAL 1 1 
KERN 2 1 2 
KINGS 2 1 2 
LASSEN 1 1 
LONG BEACH 5 1 1 1 1 
LOS ANGELES 32 22 21 14 10 9 16 2 5 
MADERA 1 1 1 
MARIN 1 1 4 
MERCED 1 1 2 
MODOC 1 
MONTEREY 1 1 1 2 
NAPA 1 1 
ORANGE 9 13 7 8 3 3 3 4 2 
PASADENA 1 1 1 1 
PLACER 1 1 
RIVERSIDE 3 2 6 1 1 1 1 1 1 
SACRAMENTO 1 1 1 1 1 
SAN BENITO 3 2 
SAN BERNARDINO 3 4 1 1 3 3 1 1 
SAN DIEGO 11 11 6 10 6 9 3 1 1 
SAN FRANCISCO 3 1 3 2 3 2 3 2 
SAN JOAQUIN 2 2 1 1 1 1 
SAN LUIS OBISPO 1 1 
SAN MATEO 1 3 2 1 3 1 
SANTA BARBARA 2 1 1 
SANTA CLARA 4 3 6 3 3 4 2 2 
SANTA CRUZ 3 1 1 1 
SHASTA 1 
SOLANO 4 1 1 1 
SONOMA 3 1 1 
STANISLAUS 1 3 1 
SUTTER 1 1 
TEHAMA 1 
TULARE 3 1 1 1 1 
VENTURA 3 2 1 2 1 
Grand Total 110 77 72 61 54 50 41 27 24 



Table E-4b Reported Incidence of Shigellosis Type A in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 

ALAMEDA 0.7 0.2 0.3 0.4 0.1 0.2 0.2 0.8 0.2 
BUTTE 0.0 0.0 0.0 0.0 1.0 0.5 0.0 0.0 0.0 
COLUSA 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
CONTRA COSTA 0.4 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.0 
EL DORADO 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 
FRESNO 0.0 0.4 0.1 0.8 0.8 0.1 0.0 0.0 0.0 
IMPERIAL 0.0 0.9 0.0 0.0 0.0 0.7 0.0 0.0 0.0 
KERN 0.4 0.0 0.2 0.3 0.0 0.0 0.0 0.0 0.0 
KINGS 0.0 1.9 0.0 0.0 0.9 1.8 0.0 0.0 0.0 
LASSEN 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 3.0 
LONG BEACH 1.2 0.0 0.2 0.2 0.0 0.2 0.2 0.0 0.0 
LOS ANGELES 0.4 0.3 0.2 0.2 0.1 0.1 0.2 0.0 0.1 
MADERA 0.0 0.0 1.0 1.0 0.0 0.9 0.0 0.0 0.0 
MARIN 0.4 0.0 0.0 0.0 0.0 0.0 0.4 0.0 1.6 
MERCED 0.6 0.0 0.5 0.0 0.0 0.0 1.0 0.0 0.0 
MODOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.9 0.0 
MONTEREY 0.3 0.0 0.0 0.3 0.3 0.0 0.0 0.5 0.0 
NAPA 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
ORANGE 0.4 0.5 0.3 0.3 0.1 0.1 0.1 0.1 0.1 
PASADENA 0.8 0.8 0.0 0.0 0.7 0.7 0.0 0.0 0.0 
PLACER 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 
RIVERSIDE 0.3 0.2 0.5 0.1 0.1 0.1 0.1 0.1 0.1 
SACRAMENTO 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.0 
SAN BENITO 0.0 0.0 0.0 0.0 7.4 4.8 0.0 0.0 0.0 
SAN BERNARDINO 0.2 0.3 0.1 0.1 0.2 0.2 0.1 0.0 0.1 
SAN DIEGO 0.4 0.4 0.2 0.4 0.2 0.3 0.1 0.0 0.0 
SAN FRANCISCO 0.4 0.1 0.4 0.3 0.4 0.3 0.4 0.3 0.0 
SAN JOAQUIN 0.4 0.4 0.2 0.2 0.2 0.0 0.0 0.0 0.2 
SAN LUIS OBISPO 0.0 0.0 0.5 0.0 0.4 0.0 0.0 0.0 0.0 
SAN MATEO 0.2 0.5 0.3 0.1 0.4 0.1 0.0 0.0 0.0 
SANTA BARBARA 0.0 0.0 0.0 0.5 0.0 0.3 0.3 0.0 0.0 
SANTA CLARA 0.3 0.2 0.4 0.2 0.2 0.3 0.0 0.1 0.1 
SANTA CRUZ 1.3 0.0 0.4 0.0 0.4 0.0 0.4 0.0 0.0 
SHASTA 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 
SOLANO 1.2 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.3 
SONOMA 0.8 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2 
STANISLAUS 0.3 0.0 0.8 0.2 0.0 0.0 0.0 0.0 0.0 
SUTTER 0.0 1.5 0.0 0.0 0.0 0.0 1.3 0.0 0.0 
TEHAMA 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 
TULARE 1.0 0.3 0.3 0.0 0.0 0.3 0.0 0.0 0.3 
VENTURA 0.4 0.3 0.1 0.0 0.3 0.1 0.0 0.0 0.0 



Table E-5a Reported Incidence of Shigellosis Type B in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 44 42 33 27 26 23 27 59 28 
ALPINE 1 
AMADOR 1 
BERKELEY 6 6 1 4 4 3 2 1 1 
BUTTE 1 2 1 1 2 
COLUSA 1 1 3 1 
CONTRA COSTA 18 3 7 15 15 9 14 15 8 
EL DORADO 1 
FRESNO 40 22 29 27 42 36 25 22 16 
GLENN 3 4 3 
HUMBOLDT 1 1 1 2 
IMPERIAL 10 4 5 8 4 7 1 1 
INYO 3 1 1 
KERN 12 16 10 6 6 4 5 2 
KINGS 1 5 4 5 1 1 
LAKE 1 
LONG BEACH 32 24 39 36 46 28 29 26 19 
LOS ANGELES 686 685 704 526 516 470 390 313 234 
MADERA 2 11 12 10 4 11 12 1 
MARIN 14 7 4 6 2 3 5 8 6 
MARIPOSA 1 
MENDOCINO 2 1 1 4 2 
MERCED 2 4 2 1 1 2 1 2 
MODOC 1 1 
MONO 1 1 1 1 
MONTEREY 26 42 25 11 14 13 11 9 6 
NAPA 4 8 4 4 2 5 4 9 
NEVADA 1 1 
ORANGE 153 132 133 135 90 127 124 70 61 
PASADENA 7 7 12 4 9 5 6 6 4 
PLACER 3 1 2 3 3 1 1 2 
PLUMAS 1 3 
RIVERSIDE 44 43 53 54 41 43 29 16 40 
SACRAMENTO 26 19 20 11 8 4 11 11 14 
SAN BENITO 2 2 2 5 4 10 2 3 
SAN BERNARDINO 67 73 46 44 68 38 48 22 19 
SAN DIEGO 202 153 138 155 139 154 161 139 67 
SAN FRANCISCO 221 140 149 129 127 96 88 111 73 
SAN JOAQUIN 46 43 30 15 20 31 31 16 18 
SAN LUIS OBISPO 2 4 4 4 4 1 2 5 2 
SAN MATEO 51 41 32 22 27 21 16 20 34 
SANTA BARBARA 24 19 18 18 10 17 17 16 14 
SANTA CLARA 65 66 68 66 61 50 39 42 35 
SANTA CRUZ 17 3 17 9 18 5 3 10 3 
SHASTA 5 2 1 1 1 
SOLANO 19 10 6 6 2 4 3 11 3 
SONOMA 12 11 9 4 10 5 6 7 11 
STANISLAUS 17 12 13 18 6 11 15 7 14 
SUTTER 5 3 4 3 3 2 2 2 1 
TEHAMA 1 1 
TULARE 35 19 42 29 32 23 4 3 7 
VENTURA 25 19 12 13 10 17 10 12 8 
YOLO 3 1 2 1 2 
YUBA 3 1 2 3 
Grand Total 1957 1697 1702 1435 1397 1271 1166 1000 770 



Table E-5b Reported Incidence of Shigellosis Type B in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 3.7 3.5 2.7 2.2 2.1 1.9 2.2 4.6 2.1 
ALPINE 0.0 0.0 0.0 0.0 88.5 0.0 0.0 0.0 0.0 
AMADOR 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0 0.0 
BERKELEY 5.8 5.8 1.0 3.8 3.8 2.9 1.9 0.9 0.9 
BUTTE 0.5 1.1 0.5 0.0 0.0 0.5 1.0 0.0 0.0 
COLUSA 0.0 0.0 0.0 0.0 5.7 0.0 5.5 16.3 5.4 
CONTRA COSTA 2.2 0.4 0.8 1.8 1.8 1.0 1.6 1.7 0.9 
EL DORADO 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 
FRESNO 6.0 3.2 4.1 3.7 5.7 4.8 3.3 2.8 2.0 
GLENN 12.1 15.9 11.7 0.0 0.0 0.0 0.0 0.0 0.0 
HUMBOLDT 0.0 0.0 0.8 0.8 0.8 0.0 0.0 1.6 0.0 
IMPERIAL 9.1 0.0 3.4 4.0 6.1 3.0 5.0 0.7 0.7 
INYO 16.4 0.0 0.0 5.4 0.0 0.0 5.4 0.0 0.0 
KERN 2.2 2.9 1.7 1.0 1.0 0.7 0.8 0.3 0.0 
KINGS 1.0 0.0 4.7 3.6 4.5 0.9 0.0 0.9 0.0 
LAKE 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 
LONG BEACH 7.5 5.5 8.8 8.2 10.5 6.4 6.6 5.9 4.3 
LOS ANGELES 8.3 8.1 8.3 6.1 5.9 5.4 4.4 3.5 2.6 
MADERA 2.3 12.0 12.5 10.0 3.9 10.4 11.1 0.0 0.9 
MARIN 6.1 3.0 1.7 2.5 0.8 1.3 2.1 3.3 2.5 
MARIPOSA 0.0 0.0 0.0 0.0 0.0 6.3 0.0 0.0 0.0 
MENDOCINO 0.0 0.0 2.4 1.2 0.0 0.0 1.2 4.7 2.3 
MERCED 1.1 0.0 2.1 1.0 0.5 0.5 1.0 0.5 1.0 
MODOC 10.3 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 
MONO 0.0 0.0 0.0 0.0 9.5 9.4 9.5 0.0 9.5 
MONTEREY 7.3 11.6 6.8 3.0 3.8 3.6 3.0 2.4 1.6 
NAPA 3.6 7.1 0.0 3.5 3.4 1.7 4.2 3.3 7.4 
NEVADA 1.3 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 
ORANGE 6.3 5.4 5.3 5.3 3.5 4.9 4.7 2.6 2.2 
PASADENA 5.3 5.3 9.0 3.0 6.6 3.7 4.4 4.3 2.9 
PLACER 1.7 0.6 1.1 1.6 1.5 0.5 0.5 0.0 0.9 
PLUMAS 0.0 5.0 14.8 0.0 0.0 0.0 0.0 0.0 0.0 
RIVERSIDE 3.8 3.5 4.2 4.1 3.1 3.2 2.1 1.1 2.8 
SACRAMENTO 2.5 1.8 1.8 1.0 0.7 0.4 1.0 1.0 1.2 
SAN BENITO 5.5 0.0 5.2 5.1 12.3 9.6 23.1 4.4 6.4 
SAN BERNARDINO 4.7 5.0 3.0 2.9 4.4 2.4 3.0 1.4 1.2 
SAN DIEGO 8.1 6.0 5.3 5.9 5.3 5.8 6.0 5.1 2.4 
SAN FRANCISCO 30.5 19.1 20.3 17.3 16.9 12.8 11.6 14.4 9.3 
SAN JOAQUIN 9.6 8.8 6.0 3.0 3.9 6.0 5.9 3.0 3.3 
SAN LUIS OBISPO 0.9 1.8 1.8 1.8 1.8 0.4 0.9 2.1 0.8 
SAN MATEO 7.9 6.2 4.8 3.3 4.0 3.1 2.3 2.8 4.7 
SANTA BARBARA 6.5 5.1 4.7 4.7 2.6 4.4 4.3 4.0 3.5 
SANTA CLARA 4.3 4.4 4.4 4.2 3.9 3.1 2.4 2.5 2.1 
SANTA CRUZ 7.4 1.3 7.3 3.8 7.6 2.1 1.2 4.1 1.2 
SHASTA 3.4 1.3 0.6 0.6 0.6 0.0 0.0 0.0 0.0 
SOLANO 5.6 2.9 1.7 1.6 0.5 1.1 0.8 2.9 0.8 
SONOMA 3.1 2.8 2.2 1.0 2.4 1.2 1.4 1.6 2.5 
STANISLAUS 4.6 3.1 3.3 4.5 1.5 2.7 3.6 1.7 3.3 
SUTTER 7.8 4.5 5.9 4.3 4.2 2.7 2.7 2.7 1.3 
TEHAMA 0.0 0.0 1.9 1.9 0.0 0.0 0.0 0.0 0.0 
TULARE 11.2 5.9 12.8 8.7 9.4 6.6 1.1 0.8 1.9 
VENTURA 3.7 2.8 1.8 1.9 1.4 2.4 1.4 1.7 1.1 
YOLO 2.1 0.7 1.4 0.0 0.7 0.0 0.0 0.0 1.3 
YUBA 0.0 5.0 1.7 3.3 4.9 0.0 0.0 0.0 0.0 



Table E-6a Reported Incidence of Shigellosis Type C in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 6 3 1 2 2 3 3 2 
BERKELEY 1 1 
COLUSA 1 
CONTRA COSTA 3 1 1 4 1 1 
DEL NORTE 1 
FRESNO 3 3 2 1 1 1 
IMPERIAL 3 4 1 1 1 
KINGS 1 
LASSEN 1 
LONG BEACH 3 5 1 2 3 2 2 
LOS ANGELES 91 56 61 43 38 25 26 28 31 
MADERA 2 
MARIN 2 1 2 1 
MENDOCINO 5 
MERCED 1 1 
MONO 1 
MONTEREY 2 1 4 1 3 1 
NAPA 1 1 1 
ORANGE 12 15 11 10 10 8 15 11 5 
PASADENA 2 2 1 
PLACER 1 2 1 
PLUMAS 3 
RIVERSIDE 1 4 3 1 2 6 3 6 
SACRAMENTO 1 2 3 1 2 2 1 
SAN BENITO 4 1 4 2 
SAN BERNARDINO 7 3 3 5 3 3 2 8 3 
SAN DIEGO 28 25 14 14 10 14 12 17 12 
SAN FRANCISCO 8 6 2 3 5 4 5 1 5 
SAN JOAQUIN 3 5 1 2 2 3 1 
SAN LUIS OBISPO 1 1 
SAN MATEO 8 5 5 3 4 2 1 4 
SANTA BARBARA 3 3 1 1 2 
SANTA CLARA 24 10 14 1 3 4 8 7 22 
SANTA CRUZ 1 1 2 
SOLANO 7 2 1 2 1 
SONOMA 1 1 1 
STANISLAUS 2 2 2 1 2 1 
SUTTER 1 1 
TEHAMA 1 
TULARE 6 3 1 1 2 1 1 
VENTURA 7 1 1 2 1 3 
YOLO 1 1 2 
YUBA 1 
Grand Total 232 156 135 103 87 91 102 105 99 



Table E-6b Reported Incidence of Shigellosis Type C in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 0.5 0.3 0.1 0.0 0.2 0.2 0.2 0.2 0.2 
BERKELEY 0.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 
COLUSA 0.0 0.0 0.0 0.0 0.0 0.0 5.5 0.0 0.0 
CONTRA COSTA 0.4 0.0 0.0 0.1 0.1 0.5 0.1 0.1 0.0 
DEL NORTE 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 
FRESNO 0.4 0.4 0.0 0.3 0.1 0.0 0.0 0.1 0.1 
IMPERIAL 2.7 0.0 0.0 3.2 0.0 0.7 0.7 0.7 0.0 
KINGS 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 
LASSEN 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0 
LONG BEACH 0.7 1.1 0.0 0.2 0.5 0.0 0.7 0.5 0.4 
LOS ANGELES 1.1 0.7 0.7 0.5 0.4 0.3 0.3 0.3 0.3 
MADERA 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
MARIN 0.0 0.9 0.0 0.0 0.0 0.4 0.0 0.8 0.4 
MENDOCINO 0.0 0.0 0.0 0.0 0.0 0.0 5.9 0.0 0.0 
MERCED 0.0 0.0 0.0 0.5 0.0 0.0 0.5 0.0 0.0 
MONO 0.0 0.0 0.0 0.0 0.0 9.4 0.0 0.0 0.0 
MONTEREY 0.6 0.3 1.1 0.0 0.0 0.3 0.0 0.8 0.3 
NAPA 0.0 0.9 0.9 0.0 0.9 0.0 0.0 0.0 0.0 
ORANGE 0.5 0.6 0.4 0.4 0.4 0.3 0.6 0.4 0.2 
PASADENA 1.5 0.0 0.0 0.0 0.0 0.0 1.5 0.7 0.0 
PLACER 0.6 0.0 1.1 0.0 0.0 0.0 0.5 0.0 0.0 
PLUMAS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.7 
RIVERSIDE 0.1 0.3 0.2 0.1 0.2 0.4 0.2 0.4 0.0 
SACRAMENTO 0.1 0.2 0.3 0.0 0.0 0.1 0.2 0.2 0.1 
SAN BENITO 0.0 0.0 0.0 10.2 0.0 2.4 9.2 4.4 0.0 
SAN BERNARDINO 0.5 0.2 0.2 0.3 0.2 0.2 0.1 0.5 0.2 
SAN DIEGO 1.1 1.0 0.5 0.5 0.4 0.5 0.4 0.6 0.4 
SAN FRANCISCO 1.1 0.8 0.3 0.4 0.7 0.5 0.7 0.1 0.6 
SAN JOAQUIN 0.6 1.0 0.2 0.4 0.0 0.4 0.6 0.0 0.2 
SAN LUIS OBISPO 0.0 0.0 0.0 0.4 0.0 0.4 0.0 0.0 0.0 
SAN MATEO 1.2 0.8 0.8 0.4 0.6 0.3 0.1 0.6 0.0 
SANTA BARBARA 0.8 0.8 0.3 0.0 0.0 0.3 0.0 0.0 0.5 
SANTA CLARA 1.6 0.7 0.9 0.1 0.2 0.3 0.5 0.4 1.3 
SANTA CRUZ 0.0 0.0 0.4 0.4 0.0 0.0 0.0 0.0 0.8 
SOLANO 2.1 0.0 0.6 0.3 0.0 0.5 0.0 0.3 0.0 
SONOMA 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0 0.0 
STANISLAUS 0.5 0.5 0.5 0.0 0.2 0.5 0.0 0.0 0.2 
SUTTER 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 1.3 
TEHAMA 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 
TULARE 1.9 0.9 0.3 0.3 0.6 0.3 0.0 0.3 0.0 
VENTURA 1.0 0.0 0.0 0.1 0.0 0.1 0.3 0.1 0.4 
YOLO 0.7 0.0 0.7 0.0 0.0 0.0 0.0 1.3 0.0 
YUBA 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 



Table E-7a Reported Incidence of Shigellosis Type D in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 95 69 69 97 88 93 89 77 80 
AMADOR 1 
BERKELEY 12 12 6 9 5 4 6 5 2 
BUTTE 3 13 10 33 7 7 1 
CALAVERAS 2 1 1 
COLUSA 1 3 1 3 
CONTRA COSTA 34 1 23 58 40 62 16 32 29 
DEL NORTE 1 
EL DORADO 1 3 4 4 2 2 1 
FRESNO 56 37 79 39 37 112 106 36 30 
GLENN 5 4 3 1 
HUMBOLDT 2 4 4 1 12 2 
IMPERIAL 12 4 10 28 6 28 11 5 1 
INYO 2 3 1 
KERN 25 18 20 12 8 20 16 4 5 
KINGS 3 3 6 3 7 7 
LAKE 1 1 2 1 1 
LASSEN 2 
LONG BEACH 52 33 55 102 30 64 46 61 42 
LOS ANGELES 900 501 934 824 557 910 671 425 418 
MADERA 5 2 15 14 5 11 10 15 
MARIN 16 9 9 12 6 16 4 9 9 
MARIPOSA 2 1 
MENDOCINO 2 2 3 4 2 55 
MERCED 10 7 16 37 13 48 15 1 6 
MODOC 3 1 
MONO 1 1 1 
MONTEREY 6 10 16 19 4 30 12 8 18 
NAPA 4 4 4 6 2 7 5 5 5 
NEVADA 4 1 1 2 3 
ORANGE 174 103 169 127 55 266 167 125 133 
PASADENA 29 7 18 13 41 40 16 20 10 
PLACER 6 3 9 10 2 2 1 3 2 
RIVERSIDE 91 37 86 99 45 95 60 51 33 
SACRAMENTO 50 27 72 187 85 42 36 43 66 
SAN BENITO 3 2 4 1 10 5 6 9 
SAN BERNARDINO 99 74 61 130 108 175 75 62 35 
SAN DIEGO 324 136 205 210 198 300 188 170 156 
SAN FRANCISCO 129 89 183 110 103 223 160 96 50 
SAN JOAQUIN 67 43 97 122 74 96 76 46 67 
SAN LUIS OBISPO 16 8 15 5 1 3 1 3 5 
SAN MATEO 56 59 66 105 60 113 58 51 61 
SANTA BARBARA 30 13 29 13 5 20 11 10 28 
SANTA CLARA 117 75 89 87 38 131 57 50 69 
SANTA CRUZ 21 10 13 12 3 20 15 7 7 
SHASTA 1 1 17 8 9 4 1 4 
SISKIYOU 1 5 
SOLANO 20 22 9 27 13 34 6 13 14 
SONOMA 10 3 7 7 8 10 6 9 12 
STANISLAUS 34 22 57 52 11 49 31 20 26 
SUTTER 5 4 6 6 4 2 2 2 
TEHAMA 3 1 1 1 
TRINITY 1 1 
TULARE 43 22 59 73 27 41 18 10 9 
TUOLUMNE 1 2 
VENTURA 55 21 48 28 20 26 9 9 39 
YOLO 4 3 6 4 2 3 4 4 1 
YUBA 2 12 1 4 4 5 2 
Grand Total 2632 1522 2608 2768 1737 3144 2020 1508 1566 



Table E-7b Reported Incidence of Shigellosis Type D in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 8.1 5.8 5.7 7.9 7.1 7.5 7.1 6.0 6.1 
AMADOR 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.0 
BERKELEY 11.7 11.6 5.8 8.6 4.8 3.8 5.7 4.7 1.9 
BUTTE 1.6 7.0 5.3 17.3 3.6 3.6 0.0 0.5 0.0 
CALAVERAS 0.0 0.0 0.0 5.7 2.8 0.0 0.0 0.0 2.6 
COLUSA 0.0 0.0 0.0 5.8 0.0 16.9 0.0 5.4 16.1 
CONTRA COSTA 4.2 0.1 2.8 6.9 4.7 7.2 1.8 3.6 3.2 
DEL NORTE 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 
EL DORADO 0.8 0.0 2.2 2.9 2.8 1.4 0.0 1.4 0.7 
FRESNO 8.4 5.4 11.2 5.4 5.0 15.0 13.9 4.6 3.8 
GLENN 20.2 0.0 15.6 11.6 0.0 3.8 0.0 0.0 0.0 
HUMBOLDT 0.0 1.7 0.0 3.2 3.2 0.0 0.8 9.6 1.6 
IMPERIAL 11.0 3.5 8.4 22.2 4.5 20.7 7.9 3.5 0.7 
INYO 0.0 0.0 10.9 0.0 0.0 16.3 0.0 0.0 5.5 
KERN 4.6 3.2 3.5 2.0 1.3 3.3 2.6 0.6 0.8 
KINGS 3.0 2.9 0.0 5.5 0.0 2.6 6.1 6.0 0.0 
LAKE 2.0 1.9 0.0 3.7 1.8 0.0 0.0 0.0 1.8 
LASSEN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.9 
LONG BEACH 12.1 7.5 12.4 23.2 6.8 14.6 10.5 13.8 9.4 
LOS ANGELES 10.8 6.0 11.0 9.5 6.4 10.4 7.6 4.8 4.6 
MADERA 5.7 2.2 15.6 14.0 4.8 10.4 9.2 0.0 13.1 
MARIN 7.0 3.9 3.8 5.1 2.5 6.7 1.7 3.7 3.7 
MARIPOSA 0.0 0.0 13.2 6.4 0.0 0.0 0.0 0.0 0.0 
MENDOCINO 2.5 2.5 0.0 3.6 0.0 4.8 2.4 0.0 63.9 
MERCED 5.6 3.8 8.5 19.3 6.6 24.3 7.6 0.5 3.0 
MODOC 0.0 0.0 30.4 0.0 0.0 0.0 0.0 9.9 0.0 
MONO 0.0 0.0 10.0 0.0 0.0 9.4 0.0 0.0 9.5 
MONTEREY 1.7 2.8 4.4 5.1 1.1 8.3 3.3 2.2 4.7 
NAPA 3.6 3.6 3.5 5.2 1.7 6.0 4.2 4.2 4.1 
NEVADA 5.1 0.0 1.2 0.0 0.0 1.2 2.3 3.4 0.0 
ORANGE 7.2 4.2 6.8 5.0 2.1 10.2 6.3 4.7 4.9 
PASADENA 22.0 5.3 13.5 9.6 30.3 29.3 11.7 14.4 7.1 
PLACER 3.5 1.7 4.9 5.3 1.0 1.0 0.5 1.4 0.9 
RIVERSIDE 7.8 3.0 6.8 7.6 3.4 7.0 4.3 3.6 2.3 
SACRAMENTO 4.8 2.5 6.6 17.0 7.7 3.8 3.2 3.8 5.7 
SAN BENITO 8.2 0.0 5.2 10.2 2.5 24.0 11.5 13.3 19.2 
SAN BERNARDINO 7.0 5.1 4.0 8.4 6.9 11.1 4.7 3.9 2.1 
SAN DIEGO 13.0 5.4 7.9 8.0 7.5 11.3 7.0 6.2 5.6 
SAN FRANCISCO 17.8 12.2 24.9 14.8 13.7 29.7 21.1 12.4 6.4 
SAN JOAQUIN 13.9 8.8 19.4 24.1 14.4 18.5 14.4 8.6 12.3 
SAN LUIS OBISPO 7.4 3.7 6.8 2.2 0.4 1.3 0.4 1.3 2.1 
SAN MATEO 8.6 9.0 9.9 15.6 8.8 16.5 8.4 7.2 8.5 
SANTA BARBARA 8.1 3.5 7.6 3.4 1.3 5.1 2.8 2.5 6.9 
SANTA CLARA 7.8 4.9 5.8 5.6 2.4 8.2 3.5 3.0 4.1 
SANTA CRUZ 9.1 4.3 5.6 5.1 1.3 8.3 6.2 2.9 2.8 
SHASTA 0.7 0.7 11.0 5.1 5.7 2.5 0.6 0.0 2.4 
SISKIYOU 0.0 0.0 2.3 11.3 0.0 0.0 0.0 0.0 0.0 
SOLANO 5.9 6.3 2.5 7.4 3.5 9.2 1.6 3.5 3.7 
SONOMA 2.6 0.8 1.7 1.7 1.9 2.4 1.4 2.1 2.7 
STANISLAUS 9.2 5.8 14.5 13.0 2.7 11.9 7.5 4.7 6.1 
SUTTER 7.8 6.0 8.8 8.6 5.6 2.7 0.0 2.7 2.6 
TEHAMA 0.0 0.0 0.0 5.7 1.9 1.9 0.0 0.0 1.8 
TRINITY 0.0 0.0 0.0 0.0 7.5 0.0 0.0 7.5 0.0 
TULARE 13.8 6.9 18.0 21.8 7.9 11.8 5.1 2.8 2.5 
TUOLUMNE 0.0 0.0 0.0 2.0 0.0 3.9 0.0 0.0 0.0 
VENTURA 8.2 3.1 7.0 4.0 2.8 3.7 1.3 1.2 5.3 
YOLO 2.8 2.1 4.1 2.7 1.4 2.0 2.6 2.6 0.6 
YUBA 3.4 20.2 1.7 6.5 6.5 8.1 0.0 3.3 0.0 



Table E-8a Reported Incidence of Shigellosis Type Unknown in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 57 15 17 57 57 29 28 5 
AMADOR 1 1 1 1 
BERKELEY 2 6 6 5 1 4 3 1 
BUTTE 9 17 20 14 7 4 4 6 2 
CALAVERAS 1 1 1 
COLUSA 1 1 1 
CONTRA COSTA 37 72 5 14 23 18 5 12 18 
DEL NORTE 2 9 3 
EL DORADO 1 2 2 3 2 5 1 
FRESNO 13 19 17 8 16 23 3 4 24 
GLENN 1 1 
HUMBOLDT 3 1 1 2 2 2 18 16 
IMPERIAL 16 8 17 17 3 11 24 46 17 
INYO 2 1 3 1 
KERN 32 56 60 57 68 72 73 74 66 
KINGS 1 3 2 2 
LAKE 1 1 1 1 
LASSEN 1 3 
LONG BEACH 9 5 1 8 3 4 4 3 
LOS ANGELES 218 176 230 178 194 255 168 95 115 
MADERA 5 1 1 9 9 9 
MARIN 2 5 1 2 1 1 5 2 1 
MENDOCINO 2 1 4 5 1 3 
MERCED 25 16 18 14 23 19 8 5 6 
MODOC 1 2 
MONTEREY 32 7 23 19 10 36 22 14 18 
NAPA 1 2 3 1 2 
NEVADA 1 2 1 1 
ORANGE 8 9 15 3 8 1 2 1 
PASADENA 1 1 3 1 1 2 
PLACER 1 2 2 
RIVERSIDE 38 49 51 21 34 65 20 33 35 
SACRAMENTO 11 13 10 22 9 10 9 13 5 
SAN BENITO 5 2 3 1 1 
SAN BERNARDINO 22 6 17 38 18 29 18 18 12 
SAN DIEGO 52 45 48 55 46 46 55 60 48 
SAN FRANCISCO 2 2 3 1 2 1 1 
SAN JOAQUIN 4 19 23 13 2 5 1 
SAN LUIS OBISPO 1 2 4 1 1 
SAN MATEO 32 27 11 7 8 10 15 8 7 
SANTA BARBARA 3 5 4 7 11 8 4 8 
SANTA CLARA 57 53 48 49 45 55 41 55 61 
SANTA CRUZ 5 3 10 9 7 16 9 21 7 
SHASTA 4 1 1 2 
SISKIYOU 4 6 1 
SOLANO 6 2 1 3 4 8 5 4 12 
SONOMA 18 12 10 22 14 28 19 22 17 
STANISLAUS 1 
SUTTER 1 2 1 1 
TEHAMA 1 2 2 2 2 1 1 1 
TULARE 7 7 9 11 9 7 23 19 26 
TUOLUMNE 1 1 1 1 2 
VENTURA 18 14 15 23 22 18 11 11 10 
YOLO 2 3 5 4 8 4 9 5 
YUBA 9 17 4 2 3 1 1 1 1 
Grand Total 773 711 717 701 666 817 621 581 572 



Table E-8b Reported Incidence of Shigellosis Type Unknown in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 4.9 1.3 1.4 4.7 4.6 2.3 2.2 0.0 0.4 
AMADOR 3.3 0.0 3.2 0.0 0.0 3.1 0.0 0.0 3.0 
BERKELEY 1.9 5.8 5.8 4.8 1.0 0.0 3.8 2.8 0.9 
BUTTE 4.9 9.2 10.6 7.4 3.6 2.1 2.0 3.0 1.0 
CALAVERAS 3.1 0.0 0.0 2.8 0.0 2.7 0.0 0.0 0.0 
COLUSA 6.1 0.0 5.9 0.0 0.0 0.0 0.0 5.4 0.0 
CONTRA COSTA 4.6 8.8 0.6 1.7 2.7 2.1 0.6 1.4 2.0 
DEL NORTE 8.5 35.7 0.0 11.1 0.0 0.0 0.0 0.0 0.0 
EL DORADO 0.8 0.0 1.5 1.5 2.1 1.4 3.5 0.0 0.7 
FRESNO 1.9 2.8 2.4 1.1 2.2 3.1 0.4 0.5 3.1 
GLENN 0.0 4.0 0.0 3.9 0.0 0.0 0.0 0.0 0.0 
HUMBOLDT 2.5 0.8 0.8 1.6 0.0 1.6 1.6 14.3 12.7 
IMPERIAL 14.6 7.0 14.3 13.4 2.3 8.1 17.2 32.6 11.9 
INYO 0.0 10.9 0.0 5.4 0.0 16.3 0.0 0.0 5.5 
KERN 5.9 10.0 10.4 9.6 11.3 11.7 11.8 11.8 10.4 
KINGS 1.0 0.0 0.0 0.0 0.0 0.0 2.6 1.7 1.7 
LAKE 2.0 1.9 0.0 0.0 0.0 0.0 0.0 1.8 1.8 
LASSEN 0.0 0.0 3.6 0.0 0.0 0.0 0.0 8.7 0.0 
LONG BEACH 2.1 1.1 0.2 1.8 0.7 0.9 0.9 0.0 0.7 
LOS ANGELES 2.6 2.1 2.7 2.1 2.2 2.9 1.9 1.1 1.3 
MADERA 5.7 0.0 1.0 0.0 1.0 0.0 8.3 8.0 7.9 
MARIN 0.9 2.2 0.4 0.8 0.4 0.4 2.1 0.8 0.4 
MENDOCINO 0.0 0.0 2.4 1.2 0.0 4.8 5.9 1.2 3.5 
MERCED 14.0 8.7 9.6 7.3 11.7 9.6 4.0 2.5 3.0 
MODOC 0.0 10.2 0.0 0.0 0.0 0.0 19.9 0.0 0.0 
MONTEREY 9.0 1.9 6.3 5.1 2.7 10.0 6.1 3.8 4.7 
NAPA 0.0 0.0 0.0 0.9 1.7 2.6 0.8 0.0 1.6 
NEVADA 1.3 2.5 0.0 1.2 1.2 0.0 0.0 0.0 0.0 
ORANGE 0.3 0.4 0.6 0.1 0.3 0.0 0.0 0.1 0.0 
PASADENA 0.8 0.8 2.2 0.0 0.0 0.7 0.7 1.4 0.0 
PLACER 0.0 0.0 0.0 0.0 0.0 0.5 1.0 0.0 0.9 
RIVERSIDE 3.2 4.0 4.0 1.6 2.6 4.8 1.4 2.4 2.4 
SACRAMENTO 1.1 1.2 0.9 2.0 0.8 0.9 0.8 1.1 0.4 
SAN BENITO 13.6 5.4 0.0 0.0 7.4 2.4 2.3 0.0 0.0 
SAN BERNARDINO 1.6 0.4 1.1 2.5 1.2 1.8 1.1 1.1 0.7 
SAN DIEGO 2.1 1.8 1.9 2.1 1.7 1.7 2.1 2.2 1.7 
SAN FRANCISCO 0.3 0.3 0.4 0.1 0.0 0.3 0.1 0.1 0.0 
SAN JOAQUIN 0.8 3.9 4.6 2.6 0.4 1.0 0.0 0.0 0.2 
SAN LUIS OBISPO 0.5 0.9 1.8 0.0 0.4 0.4 0.0 0.0 0.0 
SAN MATEO 4.9 4.1 1.7 1.0 1.2 1.5 2.2 1.1 1.0 
SANTA BARBARA 0.0 0.8 1.3 1.0 1.8 2.8 2.0 1.0 2.0 
SANTA CLARA 3.8 3.5 3.1 3.1 2.8 3.4 2.5 3.3 3.6 
SANTA CRUZ 2.2 1.3 4.3 3.8 2.9 6.7 3.7 8.6 2.8 
SHASTA 0.0 0.0 0.0 2.5 0.0 0.0 0.6 0.6 1.2 
SISKIYOU 9.2 0.0 0.0 0.0 13.5 2.2 0.0 0.0 0.0 
SOLANO 1.8 0.6 0.3 0.8 1.1 2.2 1.3 1.1 3.1 
SONOMA 4.6 3.0 2.5 5.4 3.4 6.7 4.5 5.1 3.9 
STANISLAUS 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SUTTER 1.6 3.0 0.0 0.0 0.0 1.4 1.3 0.0 0.0 
TEHAMA 2.0 4.0 3.9 3.8 3.8 1.9 1.8 1.8 0.0 
TULARE 2.2 2.2 2.7 3.3 2.6 2.0 6.5 5.3 7.2 
TUOLUMNE 2.1 0.0 2.0 2.0 1.9 3.9 0.0 0.0 0.0 
VENTURA 2.7 2.1 2.2 3.3 3.1 2.5 1.5 1.5 1.4 
YOLO 0.0 1.4 2.1 3.4 2.7 5.4 2.6 5.9 3.2 
YUBA 15.5 28.6 6.6 3.3 4.9 1.6 1.6 1.6 1.6 



Table E-9a Reported Incidence of Amoebiasis in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 74 34 32 45 23 20 31 67 29 
ALPINE 2 
AMADOR 1 1 2 
BERKELEY 13 9 5 9 2 3 5 9 3 
BUTTE 1 1 1 3 1 2 7 
CALAVERAS 1 1 1 
COLUSA 1 1 
CONTRA COSTA 12 13 6 14 16 10 9 11 7 
DEL NORTE 1 
EL DORADO 2 1 
FRESNO 4 4 3 8 3 2 2 2 3 
GLENN 2 
HUMBOLDT 1 1 1 1 2 2 
IMPERIAL 1 3 1 1 3 1 
INYO 1 1 1 
KERN 6 8 12 10 8 1 2 4 4 
KINGS 1 3 4 1 1 
LAKE 1 1 1 
LASSEN 1 1 
LONG BEACH 10 24 20 21 14 13 16 13 14 
LOS ANGELES 446 361 250 306 220 186 204 173 167 
MADERA 1 1 2 1 
MARIN 33 38 26 31 36 41 30 26 22 
MARIPOSA 1 1 1 
MENDOCINO 2 1 2 1 
MERCED 3 10 20 8 11 10 2 3 3 
MODOC 1 
MONO 1 
MONTEREY 18 8 2 6 5 1 2 4 
NAPA 5 3 4 1 5 4 1 3 6 
NEVADA 1 1 1 
ORANGE 110 81 123 93 50 48 36 41 26 
PASADENA 5 8 4 3 1 2 
PLACER 4 2 1 2 2 1 2 
PLUMAS 1 
RIVERSIDE 15 18 14 9 7 6 15 7 12 
SACRAMENTO 21 22 3 3 2 6 6 3 4 
SAN BENITO 1 1 2 1 
SAN BERNARDINO 14 19 16 21 21 11 11 12 6 
SAN DIEGO 26 21 37 37 49 62 62 82 27 
SAN FRANCISCO 315 293 195 259 255 282 172 296 187 
SAN JOAQUIN 22 41 34 18 7 5 4 6 13 
SAN LUIS OBISPO 8 2 2 6 1 4 4 1 4 
SAN MATEO 37 40 25 16 26 10 16 27 19 
SANTA BARBARA 84 36 58 42 59 28 96 60 55 
SANTA CLARA 238 132 111 94 90 96 52 44 47 
SANTA CRUZ 13 10 11 3 12 5 1 4 6 
SHASTA 3 1 
SISKIYOU 1 1 
SOLANO 10 7 8 4 3 1 2 2 
SONOMA 32 27 16 15 12 12 16 4 5 
STANISLAUS 28 24 38 35 15 15 7 5 1 
SUTTER 8 2 3 3 1 1 1 
TEHAMA 1 1 
TRINITY 3 1 
TULARE 7 29 35 33 23 21 6 10 3 
TUOLUMNE 1 2 1 
VENTURA 10 3 6 7 4 6 1 2 4 
YOLO 1 1 2 4 1 4 1 3 
YUBA 3 2 1 1 
Grand Total 1646 1343 1136 1182 990 934 822 933 698 



Table E-9b Reported Incidence of Amoebiasis in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 6.3 2.9 2.7 3.7 1.9 1.6 2.5 5.3 2.2 
ALPINE 0.0 0.0 0.0 0.0 0.0 175.4 0.0 0.0 0.0 
AMADOR 0.0 0.0 3.2 0.0 0.0 3.1 0.0 6.0 0.0 
BERKELEY 12.7 8.7 4.8 8.6 1.9 2.9 4.8 8.5 2.8 
BUTTE 0.0 0.5 0.0 0.5 0.5 1.5 0.5 1.0 3.5 
CALAVERAS 0.0 3.0 2.9 0.0 2.8 0.0 0.0 0.0 0.0 
COLUSA 6.1 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0 
CONTRA COSTA 1.5 1.6 0.7 1.7 1.9 1.2 1.0 1.2 0.8 
DEL NORTE 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 
EL DORADO 1.6 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 
FRESNO 0.6 0.6 0.4 1.1 0.4 0.3 0.3 0.3 0.4 
GLENN 8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
HUMBOLDT 0.8 0.8 0.0 0.0 0.8 0.8 1.6 1.6 0.0 
IMPERIAL 0.0 0.9 2.5 0.8 0.8 2.2 0.7 0.0 0.0 
INYO 5.5 0.0 5.5 0.0 0.0 5.4 0.0 0.0 0.0 
KERN 1.1 1.4 2.1 1.7 1.3 0.2 0.3 0.6 0.6 
KINGS 1.0 0.0 2.8 3.6 0.0 0.9 0.0 0.9 0.0 
LAKE 0.0 1.9 0.0 0.0 1.8 1.8 0.0 0.0 0.0 
LASSEN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 3.0 
LONG BEACH 2.3 5.5 4.5 4.8 3.2 3.0 3.7 2.9 3.1 
LOS ANGELES 5.4 4.3 2.9 3.5 2.5 2.1 2.3 1.9 1.9 
MADERA 1.1 1.1 0.0 2.0 0.0 0.9 0.0 0.0 0.0 
MARIN 14.3 16.4 11.1 13.1 15.2 17.2 12.5 10.8 9.0 
MARIPOSA 0.0 0.0 0.0 6.4 0.0 6.3 6.3 0.0 0.0 
MENDOCINO 2.5 1.2 0.0 0.0 0.0 2.4 1.2 0.0 0.0 
MERCED 1.7 5.4 10.6 4.2 5.6 5.1 1.0 1.5 1.5 
MODOC 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 
MONO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.5 
MONTEREY 5.1 2.2 0.5 1.6 1.4 0.0 0.3 0.5 1.0 
NAPA 4.5 2.7 3.5 0.9 4.3 3.4 0.8 2.5 4.9 
NEVADA 0.0 0.0 0.0 0.0 1.2 1.2 0.0 0.0 1.1 
ORANGE 4.6 3.3 4.9 3.7 1.9 1.8 1.4 1.5 1.0 
PASADENA 3.8 6.0 3.0 2.2 0.7 0.0 0.0 1.4 0.0 
PLACER 0.0 2.2 1.1 0.5 1.0 1.0 0.5 0.9 0.0 
PLUMAS 0.0 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 
RIVERSIDE 1.3 1.5 1.1 0.7 0.5 0.4 1.1 0.5 0.8 
SACRAMENTO 2.0 2.1 0.3 0.3 0.2 0.5 0.5 0.3 0.3 
SAN BENITO 0.0 2.7 2.6 5.1 0.0 0.0 0.0 2.2 0.0 
SAN BERNARDINO 1.0 1.3 1.1 1.4 1.3 0.7 0.7 0.7 0.4 
SAN DIEGO 1.0 0.8 1.4 1.4 1.9 2.3 2.3 3.0 1.0 
SAN FRANCISCO 43.5 40.1 26.5 34.8 33.9 37.5 22.6 38.3 23.9 
SAN JOAQUIN 4.6 8.4 6.8 3.5 1.4 1.0 0.8 1.1 2.4 
SAN LUIS OBISPO 3.7 0.9 0.9 2.7 0.4 1.8 1.7 0.4 1.7 
SAN MATEO 5.7 6.1 3.8 2.4 3.8 1.5 2.3 3.8 2.7 
SANTA BARBARA 22.7 9.6 15.3 11.0 15.3 7.2 24.5 15.1 13.7 
SANTA CLARA 15.9 8.7 7.2 6.0 5.7 6.0 3.2 2.7 2.8 
SANTA CRUZ 5.7 4.3 4.7 1.3 5.0 2.1 0.4 1.6 2.4 
SHASTA 2.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 
SISKIYOU 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 2.3 
SOLANO 2.9 2.0 2.2 1.1 0.8 0.3 0.5 0.0 0.5 
SONOMA 8.2 6.8 4.0 3.7 2.9 2.9 3.8 0.9 1.1 
STANISLAUS 7.6 6.3 9.7 8.7 3.7 3.6 1.7 1.2 0.2 
SUTTER 12.4 3.0 4.4 4.3 1.4 1.4 0.0 1.3 0.0 
TEHAMA 0.0 0.0 0.0 0.0 1.9 0.0 1.8 0.0 0.0 
TRINITY 23.0 0.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 
TULARE 2.2 9.1 10.7 9.9 6.7 6.1 1.7 2.8 0.8 
TUOLUMNE 2.1 4.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 
VENTURA 1.5 0.4 0.9 1.0 0.6 0.8 0.1 0.3 0.5 
YOLO 0.7 0.7 1.4 2.7 0.0 0.7 2.6 0.7 1.9 
YUBA 0.0 0.0 0.0 4.9 0.0 3.2 0.0 1.6 1.6 



Table E-10a Reported Incidence of Cryptosporidosis in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 1 2 1 3 8 8 29 
AMADOR 1 
BERKELEY 1 1 1 2 1 1 4 4 
BUTTE 1 3 
CONTRA COSTA 1 3 6 5 3 1 3 11 15 
DEL NORTE 1 
EL DORADO 1 2 
FRESNO 2 1 2 1 2 36 2 6 
GLENN 1 
HUMBOLDT 1 2 2 2 1 
IMPERIAL 2 1 
INYO 1 
KERN 1 1 7 5 9 4 
LASSEN 2 2 
LONG BEACH 5 10 18 17 24 10 4 3 
LOS ANGELES 3 10 108 96 202 214 177 81 103 
MADERA 1 2 
MARIN 2 4 4 2 2 3 10 9 
MARIPOSA 1 
MENDOCINO 2 1 
MODOC 1 
MONTEREY 2 1 3 5 2 
NAPA 1 1 1 1 2 2 
NEVADA 1 1 5 
ORANGE 15 15 18 20 8 28 9 13 21 
PASADENA 4 1 2 1 1 
PLACER 1 
RIVERSIDE 1 2 8 4 9 12 9 1 9 
SACRAMENTO 1 1 1 3 7 7 7 
SAN BERNARDINO 11 1 5 15 14 12 11 4 4 
SAN DIEGO 2 6 12 46 64 60 45 24 41 
SAN FRANCISCO 116 144 85 138 118 125 84 66 27 
SAN JOAQUIN 1 1 2 7 1 1 4 
SAN LUIS OBISPO 1 1 1 1 2 
SAN MATEO 4 7 3 2 1 2 5 7 7 
SANTA BARBARA 1 1 1 5 
SANTA CLARA 2 2 7 3 7 5 16 20 14 
SANTA CRUZ 2 2 2 1 4 4 
SHASTA 1 2 
SIERRA 1 1 
SISKIYOU 1 
SOLANO 1 1 3 4 1 6 2 14 13 
SONOMA 1 1 3 4 17 10 
STANISLAUS 1 2 2 1 
SUTTER 4 1 
TULARE 1 1 
VENTURA 3 2 3 2 6 4 7 
YOLO 1 2 1 3 4 
YUBA 1 1 
Grand Total 166 210 282 367 480 521 470 328 372 



Table E-10b Reported Incidence of Cryptosporidosis in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 0.0 0.1 0.2 0.1 0.0 0.2 0.6 0.6 2.2 
AMADOR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 
BERKELEY 1.0 1.0 1.0 1.9 1.0 0.0 1.0 3.8 3.7 
BUTTE 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 1.5 
CONTRA COSTA 0.1 0.4 0.7 0.6 0.4 0.1 0.3 1.2 1.7 
DEL NORTE 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 
EL DORADO 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 
FRESNO 0.0 0.3 0.1 0.3 0.1 0.3 4.7 0.3 0.8 
GLENN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0 
HUMBOLDT 0.0 0.8 1.6 0.0 0.0 1.6 0.0 1.6 0.8 
IMPERIAL 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.7 0.0 
INYO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.5 
KERN 0.0 0.2 0.0 0.2 1.2 0.8 1.5 0.6 0.0 
LASSEN 0.0 0.0 0.0 0.0 0.0 0.0 6.5 0.0 5.9 
LONG BEACH 0.0 1.1 2.3 4.1 3.9 5.5 2.3 0.9 0.7 
LOS ANGELES 0.0 0.1 1.3 1.1 2.3 2.4 2.0 0.9 1.1 
MADERA 0.0 0.0 0.0 1.0 0.0 0.0 1.8 0.0 0.0 
MARIN 0.9 1.7 1.7 0.0 0.8 0.8 1.3 4.1 3.7 
MARIPOSA 0.0 0.0 0.0 6.4 0.0 0.0 0.0 0.0 0.0 
MENDOCINO 0.0 0.0 0.0 0.0 2.4 1.2 0.0 0.0 0.0 
MODOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.9 0.0 
MONTEREY 0.6 0.0 0.0 0.0 0.0 0.3 0.8 1.4 0.5 
NAPA 0.9 0.9 0.0 0.0 0.0 0.9 0.8 1.7 1.6 
NEVADA 0.0 0.0 0.0 0.0 0.0 1.2 1.2 0.0 5.6 
ORANGE 0.6 0.6 0.7 0.8 0.3 1.1 0.3 0.5 0.8 
PASADENA 0.0 0.0 0.0 0.0 3.0 0.7 1.5 0.7 0.7 
PLACER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 
RIVERSIDE 0.1 0.2 0.6 0.3 0.7 0.9 0.7 0.1 0.6 
SACRAMENTO 0.1 0.0 0.1 0.0 0.1 0.3 0.6 0.6 0.6 
SAN BERNARDINO 0.8 0.1 0.3 1.0 0.9 0.8 0.7 0.2 0.2 
SAN DIEGO 0.1 0.2 0.5 1.8 2.4 2.3 1.7 0.9 1.5 
SAN FRANCISCO 16.0 19.7 11.6 18.5 15.7 16.6 11.1 8.5 3.4 
SAN JOAQUIN 0.0 0.2 0.2 0.4 1.4 0.2 0.0 0.2 0.7 
SAN LUIS OBISPO 0.0 0.5 0.5 0.4 0.4 0.0 0.9 0.0 0.0 
SAN MATEO 0.6 1.1 0.5 0.3 0.1 0.3 0.7 1.0 1.0 
SANTA BARBARA 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 1.2 
SANTA CLARA 0.1 0.1 0.5 0.2 0.4 0.3 1.0 1.2 0.8 
SANTA CRUZ 0.9 0.0 0.0 0.8 0.8 0.0 0.4 1.6 1.6 
SHASTA 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 1.2 
SIERRA 0.0 0.0 0.0 0.0 0.0 29.7 0.0 0.0 29.9 
SISKIYOU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 
SOLANO 0.3 0.3 0.8 1.1 0.3 1.6 0.5 3.7 3.4 
SONOMA 0.0 0.3 0.0 0.0 0.2 0.7 0.9 4.0 2.3 
STANISLAUS 0.0 0.0 0.0 0.0 0.2 0.0 0.5 0.5 0.2 
SUTTER 0.0 0.0 0.0 0.0 0.0 0.0 5.4 1.3 0.0 
TULARE 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.3 
VENTURA 0.0 0.0 0.4 0.3 0.4 0.3 0.8 0.6 1.0 
YOLO 0.0 0.0 0.0 0.0 0.7 1.3 0.7 2.0 2.6 
YUBA 0.0 0.0 0.0 0.0 0.0 0.0 1.6 1.6 0.0 



Table E-11a Reported Incidence of Cryptosporidosis Type S in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 2 2 1 2 1 2 3 2 1 
BERKELEY 1 
BUTTE 1 
CALAVERAS 1 
CONTRA COSTA 1 2 1 1 1 3 1 1 
FRESNO 1 1 5 2 
IMPERIAL 1 1 1 
KERN 1 1 1 1 
LONG BEACH 2 5 1 4 1 1 2 
LOS ANGELES 59 58 61 57 43 26 33 36 23 
MARIN 2 1 1 
MENDOCINO 1 3 
MERCED 3 2 
MONTEREY 7 3 6 3 3 3 
NAPA 1 1 1 
ORANGE 27 38 24 25 19 14 13 21 15 
PASADENA 1 2 1 1 
PLACER 1 
RIVERSIDE 2 10 5 7 4 2 3 3 
SACRAMENTO 1 1 
SAN BENITO 1 1 
SAN BERNARDINO 2 5 4 3 7 2 2 1 3 
SAN DIEGO 9 9 16 8 8 13 10 12 13 
SAN FRANCISCO 1 2 3 4 2 3 4 
SAN JOAQUIN 2 2 3 2 2 
SAN LUIS OBISPO 1 1 1 1 1 3 
SAN MATEO 4 2 1 3 2 
SANTA BARBARA 2 4 1 4 1 1 1 
SANTA CLARA 13 6 7 11 4 4 8 9 6 
SANTA CRUZ 2 1 1 1 1 1 1 
SHASTA 1 
SISKIYOU 1 
SONOMA 2 1 2 3 1 1 1 5 
STANISLAUS 4 3 1 2 2 2 2 
SUTTER 5 2 2 2 
TEHAMA 1 
TULARE 2 1 1 1 1 
TUOLUMNE 1 
VENTURA 4 1 1 3 2 2 5 1 
YOLO 1 2 1 
YUBA 1 1 
Grand Total 145 141 150 144 118 93 94 119 83 



Table E-11b Reported Incidence of Cryptosporidosis Type S in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 0.2 0.2 0.1 0.2 0.1 0.2 0.2 0.2 0.1 
BERKELEY 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 
BUTTE 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 
CALAVERAS 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 
CONTRA COSTA 0.0 0.1 0.2 0.1 0.1 0.1 0.3 0.1 0.1 
FRESNO 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.6 0.3 
IMPERIAL 0.9 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.0 
KERN 0.0 0.2 0.2 0.0 0.0 0.2 0.0 0.0 0.2 
LONG BEACH 0.5 1.1 0.2 0.9 0.2 0.2 0.5 0.0 0.0 
LOS ANGELES 0.7 0.7 0.7 0.7 0.5 0.3 0.4 0.4 0.3 
MARIN 0.0 0.0 0.0 0.0 0.8 0.4 0.0 0.4 0.0 
MENDOCINO 0.0 1.2 0.0 0.0 0.0 0.0 0.0 3.5 0.0 
MERCED 0.0 0.0 0.0 1.6 0.0 1.0 0.0 0.0 0.0 
MONTEREY 2.0 0.8 1.6 0.8 0.8 0.8 0.0 0.0 0.0 
NAPA 0.0 0.0 0.0 0.9 0.9 0.9 0.0 0.0 0.0 
ORANGE 1.1 1.6 1.0 1.0 0.7 0.5 0.5 0.8 0.5 
PASADENA 0.0 0.8 0.0 1.5 0.0 0.7 0.0 0.7 0.0 
PLACER 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 
RIVERSIDE 0.2 0.0 0.8 0.4 0.5 0.3 0.1 0.2 0.2 
SACRAMENTO 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 
SAN BENITO 0.0 0.0 0.0 2.5 0.0 2.4 0.0 0.0 0.0 
SAN BERNARDINO 0.1 0.3 0.3 0.2 0.4 0.1 0.1 0.1 0.2 
SAN DIEGO 0.4 0.4 0.6 0.3 0.3 0.5 0.4 0.4 0.5 
SAN FRANCISCO 0.1 0.0 0.3 0.4 0.5 0.3 0.4 0.5 0.0 
SAN JOAQUIN 0.4 0.4 0.6 0.4 0.0 0.0 0.4 0.0 0.0 
SAN LUIS OBISPO 0.5 0.5 0.5 0.4 0.0 0.0 0.4 1.3 0.0 
SAN MATEO 0.6 0.3 0.0 0.1 0.0 0.4 0.0 0.3 0.0 
SANTA BARBARA 0.0 0.5 1.1 0.3 0.0 1.0 0.3 0.3 0.2 
SANTA CLARA 0.9 0.4 0.5 0.7 0.3 0.3 0.5 0.5 0.4 
SANTA CRUZ 0.9 0.0 0.4 0.4 0.4 0.4 0.4 0.0 0.4 
SHASTA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 
SISKIYOU 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SONOMA 0.5 0.3 0.5 0.7 0.2 0.0 0.2 0.2 1.1 
STANISLAUS 1.1 0.0 0.8 0.2 0.5 0.0 0.5 0.5 0.5 
SUTTER 0.0 0.0 0.0 0.0 7.0 2.7 0.0 2.7 2.6 
TEHAMA 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 
TULARE 0.0 0.0 0.0 0.6 0.3 0.3 0.0 0.3 0.3 
TUOLUMNE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 
VENTURA 0.6 0.0 0.1 0.1 0.4 0.3 0.3 0.7 0.1 
YOLO 0.0 0.7 0.0 0.0 0.0 0.0 1.3 0.0 0.6 
YUBA 1.7 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 



Table E-12a Reported Incidence of Giardiasis S in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 301 217 305 239 149 153 152 270 
ALPINE 3 1 
AMADOR 4 7 11 4 14 9 8 4 8 
BERKELEY 37 30 35 24 16 17 29 41 15 
BUTTE 44 56 59 56 47 47 41 51 37 
CALAVERAS 5 3 14 8 6 4 12 8 5 
COLUSA 5 4 6 3 1 3 2 2 1 
CONTRA COSTA 216 182 75 194 214 139 162 204 153 
DEL NORTE 1 10 8 6 2 2 6 2 
EL DORADO 14 16 35 10 15 14 11 15 12 
FRESNO 238 320 304 247 223 204 132 77 88 
GLENN 4 6 14 5 3 5 5 4 1 
HUMBOLDT 15 14 21 33 19 28 29 22 13 
IMPERIAL 4 3 8 22 5 4 10 9 3 
INYO 5 18 27 17 6 2 2 
KERN 83 102 153 117 73 65 93 78 82 
KINGS 13 29 11 31 5 2 4 12 8 
LAKE 18 21 21 26 12 15 29 2 2 
LASSEN 2 3 5 2 5 2 5 13 5 
LONG BEACH 107 89 125 89 89 64 85 73 63 
LOS ANGELES 1808 1635 1667 1671 1177 924 979 804 724 
MADERA 3 6 16 5 12 11 8 7 3 
MARIN 108 155 213 141 138 137 75 104 98 
MARIPOSA 2 3 3 3 1 2 2 
MENDOCINO 22 21 12 19 15 44 31 34 23 
MERCED 111 102 111 84 102 41 65 36 34 
MODOC 2 2 6 7 2 3 1 2 2 
MONO 2 6 1 7 2 1 1 2 3 
MONTEREY 81 53 35 40 30 41 30 25 38 
NAPA 39 34 108 72 48 64 32 32 41 
NEVADA 43 28 48 17 25 12 33 26 15 
ORANGE 666 472 668 674 302 406 359 321 272 
PASADENA 47 58 51 39 27 16 28 27 20 
PLACER 39 51 46 44 29 40 57 52 48 
PLUMAS 3 36 54 20 8 6 4 8 8 
RIVERSIDE 166 162 167 196 98 122 108 103 91 
SACRAMENTO 241 329 267 198 95 62 63 78 106 
SAN BENITO 6 8 11 10 2 2 6 15 7 
SAN BERNARDINO 178 161 201 223 209 128 123 135 98 
SAN DIEGO 317 311 497 736 695 573 507 455 455 
SAN FRANCISCO 332 289 263 347 405 410 405 384 360 
SAN JOAQUIN 295 266 297 196 249 195 178 114 99 
SAN LUIS OBISPO 98 46 47 95 47 36 51 58 51 
SAN MATEO 199 171 191 172 142 146 133 134 103 
SANTA BARBARA 163 145 242 145 200 142 245 180 183 
SANTA CLARA 651 545 556 616 554 511 452 369 307 
SANTA CRUZ 50 37 110 29 39 45 34 35 34 
SHASTA 19 21 24 27 31 14 4 9 8 
SIERRA 4 4 1 2 1 2 
SISKIYOU 11 15 15 8 14 3 3 16 4 
SOLANO 73 42 58 67 62 66 52 46 65 
SONOMA 122 107 157 136 108 124 131 70 67 
STANISLAUS 144 134 121 117 92 91 68 50 28 
SUTTER 28 19 22 19 26 27 21 14 11 
TEHAMA 5 9 7 6 11 7 9 6 4 
TRINITY 6 8 23 7 7 9 3 2 1 
TULARE 39 41 103 66 67 89 59 34 44 
TUOLUMNE 18 7 2 3 2 2 5 1 6 
VENTURA 184 163 126 98 77 42 62 43 36 
YOLO 29 47 44 43 25 33 50 33 25 
YUBA 16 14 16 17 32 16 13 13 7 
Grand Total 7498 6889 7850 7557 6111 5424 5306 4766 4029 



Table E-12b Reported Incidence of Giardiasis S in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 25.6 18.2 25.3 19.6 12.1 12.3 12.1 21.2 0.0 
ALPINE 0.0 0.0 265.5 0.0 0.0 87.7 0.0 0.0 0.0 
AMADOR 13.3 22.7 35.0 12.5 43.2 27.7 24.4 12.0 24.0 
BERKELEY 36.0 29.0 33.6 23.0 15.3 16.3 27.7 38.6 13.9 
BUTTE 24.2 30.3 31.4 29.4 24.4 24.1 20.9 25.8 18.6 
CALAVERAS 15.6 9.1 40.7 22.6 16.6 10.9 32.5 21.6 13.1 
COLUSA 30.7 24.1 35.5 17.4 5.7 16.9 11.1 10.9 5.4 
CONTRA COSTA 26.9 22.3 9.0 23.0 25.0 16.1 18.6 23.0 16.9 
DEL NORTE 4.3 39.7 30.2 22.2 7.3 7.2 21.8 7.2 0.0 
EL DORADO 11.1 12.3 26.1 7.3 10.6 9.8 7.6 10.4 8.1 
FRESNO 35.7 46.6 43.1 34.2 30.3 27.3 17.3 9.9 11.3 
GLENN 16.1 23.8 54.6 19.3 11.5 19.0 18.8 14.9 3.7 
HUMBOLDT 12.6 11.6 17.2 26.8 15.3 22.5 23.2 17.5 10.3 
IMPERIAL 3.7 2.6 6.7 17.4 3.8 3.0 7.2 6.4 2.1 
INYO 27.4 98.4 147.5 92.6 32.5 10.8 0.0 10.9 0.0 
KERN 15.2 18.2 26.4 19.7 12.1 10.6 15.0 12.4 12.9 
KINGS 12.8 27.9 10.3 28.3 4.5 1.8 3.5 10.3 6.6 
LAKE 35.6 40.5 39.6 48.2 22.0 27.3 52.7 3.6 3.6 
LASSEN 7.2 10.8 17.8 7.0 17.5 7.0 16.3 37.8 14.9 
LONG BEACH 24.9 20.3 28.2 20.2 20.3 14.6 19.4 16.6 14.1 
LOS ANGELES 21.8 19.4 19.6 19.4 13.5 10.6 11.1 9.0 8.0 
MADERA 3.4 6.5 16.6 5.0 11.6 10.4 7.4 6.3 2.6 
MARIN 46.9 66.8 90.9 59.7 58.2 57.5 31.4 43.1 40.1 
MARIPOSA 14.0 20.3 19.8 19.3 0.0 6.3 12.6 0.0 12.5 
MENDOCINO 27.4 25.7 14.6 22.9 17.9 52.4 36.7 39.8 26.7 
MERCED 62.2 55.6 59.0 43.8 52.1 20.7 32.8 18.0 16.7 
MODOC 20.7 20.5 60.8 70.2 19.9 29.9 10.0 19.7 20.1 
MONO 20.1 59.7 10.0 68.3 19.0 9.4 9.5 19.0 28.4 
MONTEREY 22.8 14.7 9.5 10.8 8.2 11.3 8.3 6.8 10.0 
NAPA 35.2 30.3 95.1 62.4 41.2 54.6 27.0 26.6 33.6 
NEVADA 54.8 34.8 58.4 20.3 29.4 14.0 38.0 29.6 16.8 
ORANGE 27.6 19.3 26.8 26.6 11.8 15.6 13.6 12.0 9.9 
PASADENA 35.7 43.8 38.2 28.9 19.9 11.7 20.4 19.5 14.3 
PLACER 22.6 28.6 25.0 23.2 14.9 20.0 27.6 24.5 21.9 
PLUMAS 15.2 181.4 266.7 97.3 38.8 29.3 19.6 39.3 39.1 
RIVERSIDE 14.2 13.2 13.2 15.0 7.4 9.0 7.8 7.4 6.3 
SACRAMENTO 23.1 30.9 24.6 18.0 8.6 5.6 5.6 6.8 9.2 
SAN BENITO 16.4 21.4 28.8 25.4 4.9 4.8 13.8 33.3 14.9 
SAN BERNARDINO 12.5 11.0 13.3 14.5 13.4 8.1 7.7 8.4 6.0 
SAN DIEGO 12.7 12.2 19.2 28.2 26.3 21.6 18.9 16.7 16.3 
SAN FRANCISCO 45.9 39.5 35.8 46.6 53.8 54.5 53.3 49.7 46.0 
SAN JOAQUIN 61.4 54.3 59.4 38.6 48.5 37.5 33.7 21.2 18.1 
SAN LUIS OBISPO 45.1 21.0 21.3 42.6 20.9 15.8 22.2 24.9 21.6 
SAN MATEO 30.6 26.1 28.8 25.6 20.9 21.3 19.2 19.0 14.4 
SANTA BARBARA 44.1 38.7 63.8 37.9 52.0 36.5 62.4 45.3 45.4 
SANTA CLARA 43.5 36.0 36.2 39.5 35.0 32.0 27.9 22.3 18.2 
SANTA CRUZ 21.8 16.0 47.1 12.3 16.4 18.8 14.0 14.3 13.7 
SHASTA 12.9 13.9 15.5 17.1 19.5 8.7 2.5 5.5 4.9 
SIERRA 0.0 0.0 121.2 120.5 29.9 59.3 29.6 0.0 59.9 
SISKIYOU 25.3 34.3 34.2 18.1 31.4 6.7 6.8 36.2 9.0 
SOLANO 21.5 12.0 16.2 18.4 16.8 17.8 14.0 12.3 17.0 
SONOMA 31.4 27.1 39.2 33.4 26.2 29.8 31.0 16.3 15.3 
STANISLAUS 38.9 35.1 30.9 29.2 22.6 22.1 16.3 11.9 6.5 
SUTTER 43.5 28.7 32.3 27.1 36.3 37.0 28.3 18.6 14.4 
TEHAMA 10.1 17.8 13.5 11.4 20.7 13.0 16.6 11.0 7.3 
TRINITY 45.9 61.3 175.6 53.0 52.4 67.2 22.4 15.0 7.6 
TULARE 12.5 12.8 31.4 19.7 19.7 25.7 16.8 9.6 12.2 
TUOLUMNE 37.1 14.2 4.0 5.9 3.9 3.9 9.7 1.9 11.4 
VENTURA 27.5 24.1 18.4 14.1 11.0 5.9 8.7 6.0 4.9 
YOLO 20.5 32.8 30.3 29.3 16.9 22.1 33.0 21.5 16.1 
YUBA 27.5 23.5 26.4 27.7 51.8 25.8 21.2 21.4 11.5 



Table E-13a Reported Incidence of Hepatistis A in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 130 135 115 91 96 97 137 157 92 
ALPINE 1 
AMADOR 2 2 5 1 3 6 
BERKELEY 14 21 14 13 16 15 38 25 21 
BUTTE 44 25 37 105 251 53 72 99 16 
CALAVERAS 4 2 3 6 2 7 11 
COLUSA 5 2 4 13 3 6 4 1 
CONTRA COSTA 114 75 67 90 78 78 105 81 58 
DEL NORTE 2 48 5 46 46 52 4 5 4 
EL DORADO 48 6 6 12 11 11 30 9 2 
FRESNO 149 203 160 153 157 91 129 122 64 
GLENN 13 3 2 1 29 2 13 6 
HUMBOLDT 59 22 13 59 401 219 68 22 1 
IMPERIAL 26 30 49 22 45 46 60 33 23 
INYO 1 5 1 6 26 10 1 
KERN 168 121 310 346 491 258 171 111 290 
KINGS 39 38 64 13 5 13 12 22 14 
LAKE 69 51 19 14 6 23 10 9 1 
LASSEN 2 8 12 2 10 9 3 
LONG BEACH 127 81 70 93 124 207 198 168 73 
LOS ANGELES 1395 1182 1411 1094 1120 1120 1163 1753 892 
MADERA 21 25 20 11 41 20 18 17 33 
MARIN 15 13 13 12 34 40 32 13 
MARIPOSA 2 1 5 5 1 1 6 
MENDOCINO 23 35 8 30 15 35 14 7 9 
MERCED 32 49 43 39 44 35 18 24 119 
MODOC 1 3 8 1 5 5 1 
MONO 1 1 2 4 3 3 4 2 
MONTEREY 66 66 41 34 56 60 42 64 53 
NAPA 21 9 8 10 21 16 13 12 5 
NEVADA 20 3 1 9 8 8 6 8 9 
ORANGE 355 291 256 375 177 405 319 348 228 
PASADENA 35 25 19 38 41 20 23 23 15 
PLACER 79 20 47 15 22 16 48 35 17 
PLUMAS 13 2 1 6 6 2 2 
RIVERSIDE 367 193 182 149 312 339 381 340 168 
SACRAMENTO 285 137 144 309 122 215 678 428 197 
SAN BENITO 2 3 5 7 4 6 7 7 12 
SAN BERNARDINO 480 230 162 209 361 499 565 333 247 
SAN DIEGO 773 622 337 490 668 479 642 534 446 
SAN FRANCISCO 259 284 381 220 293 450 581 599 287 
SAN JOAQUIN 83 50 86 297 162 198 76 133 61 
SAN LUIS OBISPO 32 18 13 8 21 19 19 25 9 
SAN MATEO 66 60 48 45 49 66 106 78 67 
SANTA BARBARA 60 64 44 67 84 84 38 71 54 
SANTA CLARA 222 153 176 157 154 167 121 185 158 
SANTA CRUZ 58 30 24 27 39 45 39 73 29 
SHASTA 13 20 18 8 109 563 121 16 11 
SIERRA 4 8 
SISKIYOU 7 4 3 3 66 52 6 4 1 
SOLANO 50 19 17 25 120 45 86 93 103 
SONOMA 81 98 102 87 81 107 56 39 31 
STANISLAUS 80 109 240 465 154 119 75 52 36 
SUTTER 23 11 6 38 91 43 9 8 16 
TEHAMA 3 1 4 4 51 37 30 2 4 
TRINITY 1 8 8 14 3 
TULARE 125 208 120 99 75 72 90 55 56 
TUOLUMNE 5 5 2 8 11 2 5 2 1 
VENTURA 99 72 40 56 45 68 78 94 101 
YOLO 34 11 17 20 37 26 27 22 34 
YUBA 34 23 9 92 142 80 24 10 4 
Grand Total 6414 5016 5000 5651 6641 6773 6653 6422 4197 



Table E-13b Reported Incidence of Hepatistis A in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 11.1 11.3 9.5 7.4 7.8 7.8 10.9 12.3 7.0 
ALPINE 0.0 0.0 0.0 88.5 0.0 0.0 0.0 0.0 0.0 
AMADOR 6.7 0.0 6.4 15.6 3.1 0.0 9.2 18.1 0.0 
BERKELEY 13.6 20.3 13.4 12.5 15.3 14.4 36.3 23.5 19.4 
BUTTE 24.2 13.5 19.7 55.2 130.4 27.2 36.7 50.1 8.0 
CALAVERAS 12.5 6.0 8.7 17.0 5.5 19.1 29.8 0.0 0.0 
COLUSA 30.7 12.0 23.7 0.0 74.3 16.9 33.2 21.7 5.4 
CONTRA COSTA 14.2 9.2 8.1 10.7 9.1 9.0 12.0 9.1 6.4 
DEL NORTE 8.5 190.5 18.9 170.4 167.6 188.4 14.5 17.9 14.2 
EL DORADO 38.1 4.6 4.5 8.7 7.8 7.7 20.8 6.3 1.3 
FRESNO 22.3 29.6 22.7 21.2 21.4 12.2 16.9 15.8 8.2 
GLENN 52.4 11.9 7.8 3.9 111.1 7.6 48.8 22.4 0.0 
HUMBOLDT 49.5 18.3 10.7 47.9 323.1 176.3 54.5 17.5 0.8 
IMPERIAL 23.8 26.4 41.1 17.4 34.0 33.9 43.1 23.4 16.1 
INYO 5.5 27.3 5.5 32.7 140.9 54.2 5.4 0.0 0.0 
KERN 30.8 21.6 53.5 58.3 81.3 42.1 27.6 17.6 45.5 
KINGS 38.4 36.5 59.9 11.9 4.5 11.4 10.4 18.9 11.6 
LAKE 136.3 98.5 35.8 26.0 11.0 41.9 18.2 16.4 1.8 
LASSEN 7.2 0.0 0.0 28.1 42.0 7.0 32.6 26.2 8.9 
LONG BEACH 29.6 18.4 15.8 21.1 28.3 47.4 45.2 38.1 16.4 
LOS ANGELES 16.8 14.0 16.6 12.7 12.9 12.8 13.2 19.7 9.9 
MADERA 23.8 27.2 20.8 11.0 39.5 18.9 16.6 15.2 28.9 
MARIN 6.5 5.6 5.6 0.0 5.1 14.3 16.7 13.3 5.3 
MARIPOSA 14.0 6.8 0.0 32.2 31.6 0.0 6.3 6.3 37.5 
MENDOCINO 28.6 42.9 9.7 36.1 17.9 41.7 16.6 8.2 10.5 
MERCED 17.9 26.7 22.9 20.3 22.5 17.7 9.1 12.0 58.6 
MODOC 10.3 30.7 0.0 80.2 10.0 49.8 49.8 9.9 0.0 
MONO 10.0 10.0 19.9 39.0 28.4 28.3 0.0 38.1 19.0 
MONTEREY 18.6 18.3 11.2 9.2 15.3 16.6 11.6 17.3 13.9 
NAPA 19.0 8.0 7.0 8.7 18.0 13.7 11.0 10.0 4.1 
NEVADA 25.5 3.7 1.2 10.8 9.4 9.3 6.9 9.1 10.1 
ORANGE 14.7 11.9 10.3 14.8 6.9 15.6 12.1 13.0 8.3 
PASADENA 26.6 18.9 14.2 28.1 30.3 14.7 16.8 16.6 10.7 
PLACER 45.7 11.2 25.5 7.9 11.3 8.0 23.3 16.5 7.7 
PLUMAS 65.9 0.0 9.9 4.9 29.1 29.3 9.8 9.8 0.0 
RIVERSIDE 31.4 15.8 14.3 11.4 23.4 25.0 27.6 24.3 11.7 
SACRAMENTO 27.4 12.9 13.3 28.1 11.0 19.3 60.3 37.6 17.0 
SAN BENITO 5.5 8.0 13.1 17.8 9.9 14.4 16.1 15.5 25.6 
SAN BERNARDINO 33.8 15.7 10.7 13.6 23.2 31.7 35.6 20.7 15.1 
SAN DIEGO 30.9 24.5 13.0 18.7 25.3 18.0 23.9 19.6 16.0 
SAN FRANCISCO 35.8 38.8 51.8 29.6 39.0 59.8 76.5 77.5 36.6 
SAN JOAQUIN 17.3 10.2 17.2 58.6 31.6 38.1 14.4 24.7 11.2 
SAN LUIS OBISPO 14.7 8.2 5.9 3.6 9.3 8.4 8.3 10.7 3.8 
SAN MATEO 10.2 9.1 7.2 6.7 7.2 9.6 15.3 11.1 9.4 
SANTA BARBARA 16.2 17.1 11.6 17.5 21.8 21.6 9.7 17.9 13.4 
SANTA CLARA 14.8 10.1 11.5 10.1 9.7 10.5 7.5 11.2 9.4 
SANTA CRUZ 25.2 13.0 10.3 11.5 16.4 18.8 16.1 29.7 11.6 
SHASTA 8.8 13.2 11.6 5.1 68.5 351.2 75.0 9.8 6.7 
SIERRA 0.0 0.0 0.0 120.5 0.0 237.4 0.0 0.0 0.0 
SISKIYOU 16.1 9.2 6.8 6.8 148.1 116.5 13.5 9.1 2.3 
SOLANO 14.7 5.4 4.7 6.8 32.5 12.2 23.1 24.8 27.0 
SONOMA 20.9 24.9 25.4 21.3 19.6 25.7 13.3 9.1 7.1 
STANISLAUS 21.6 28.5 61.2 116.1 37.8 28.9 18.0 12.3 8.4 
SUTTER 35.7 16.6 8.8 54.2 126.9 58.9 12.1 10.6 20.9 
TEHAMA 6.0 2.0 7.7 7.6 95.9 68.8 55.2 3.7 7.3 
TRINITY 7.7 0.0 61.1 0.0 59.9 104.5 22.4 0.0 0.0 
TULARE 40.1 65.1 36.6 29.6 22.0 20.8 25.6 15.5 15.6 
TUOLUMNE 10.3 10.1 4.0 15.7 21.2 3.9 9.7 3.9 1.9 
VENTURA 14.8 10.7 5.9 8.1 6.4 9.6 10.9 13.0 13.8 
YOLO 24.1 7.7 11.7 13.6 25.1 17.4 17.8 14.3 21.9 
YUBA 58.4 38.7 14.9 149.8 229.8 128.8 39.1 16.4 6.6 



Table E-14a Reported Incidence of Viral Meningitis in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 30 23 37 27 6 15 12 90 29 
BERKELEY 5 1 6 5 2 4 2 12 5 
BUTTE 9 10 5 11 2 3 6 15 8 
CALAVERAS 1 8 1 
COLUSA 1 
CONTRA COSTA 19 20 37 26 21 28 11 59 10 
DEL NORTE 1 1 2 
EL DORADO 1 1 3 2 5 5 10 15 10 
FRESNO 47 57 103 137 89 40 68 89 128 
GLENN 3 2 1 5 2 1 3 
HUMBOLDT 7 1 3 2 5 4 16 7 
IMPERIAL 7 10 51 33 22 8 4 17 13 
INYO 3 
KERN 78 72 78 115 79 54 46 40 53 
KINGS 5 1 5 3 1 5 3 
LAKE 2 1 2 2 2 2 1 4 
LASSEN 1 1 2 1 2 
LONG BEACH 31 37 86 69 18 22 35 30 87 
LOS ANGELES 328 192 895 535 263 166 191 221 446 
MADERA 1 1 11 4 6 4 3 6 10 
MARIN 10 12 15 1 9 6 9 25 9 
MARIPOSA 1 3 1 2 
MENDOCINO 1 2 1 1 4 13 11 
MERCED 5 3 3 10 2 3 4 8 
MODOC 2 2 
MONO 2 1 2 2 
MONTEREY 25 17 27 12 6 9 6 14 11 
NAPA 11 8 12 13 5 12 16 37 2 
NEVADA 13 6 9 5 4 4 6 7 10 
ORANGE 205 194 714 394 110 181 204 275 586 
PASADENA 2 5 5 8 3 1 4 3 12 
PLACER 6 4 14 12 9 12 8 53 20 
PLUMAS 2 1 2 1 
RIVERSIDE 67 72 269 126 63 62 49 83 224 
SACRAMENTO 40 47 42 55 72 46 39 160 101 
SAN BENITO 1 1 2 1 2 2 
SAN BERNARDINO 88 63 131 156 62 48 54 62 171 
SAN DIEGO 170 170 498 228 210 199 97 220 514 
SAN FRANCISCO 12 7 23 12 1 4 5 4 7 
SAN JOAQUIN 4 6 27 9 10 15 2 33 13 
SAN LUIS OBISPO 5 3 21 23 17 20 13 35 50 
SAN MATEO 10 17 12 13 10 9 3 7 9 
SANTA BARBARA 7 4 47 24 12 13 13 25 42 
SANTA CLARA 66 66 87 85 45 47 60 160 78 
SANTA CRUZ 21 18 48 15 2 6 23 19 16 
SHASTA 3 4 3 6 16 21 7 68 18 
SIERRA 1 
SISKIYOU 1 1 1 
SOLANO 35 16 48 32 17 19 15 90 31 
SONOMA 17 12 15 18 8 7 13 29 19 
STANISLAUS 32 29 61 47 67 53 44 115 74 
SUTTER 3 4 4 7 5 3 4 19 9 
TEHAMA 3 1 2 5 1 1 5 2 
TRINITY 1 2 
TULARE 36 53 57 52 54 33 17 45 34 
TUOLUMNE 5 3 4 1 2 
VENTURA 44 22 104 47 24 36 29 38 117 
YOLO 2 1 8 4 1 2 5 7 
YUBA 4 1 6 2 2 3 2 16 8 
Grand Total 1525 1301 3648 2411 1370 1234 1146 2307 3038 



Table E-14b Reported Incidence of Viral Meningitis in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
ALAMEDA 2.6 1.9 3.1 2.2 0.5 1.2 1.0 7.1 2.2 
BERKELEY 4.9 1.0 5.8 4.8 1.9 3.8 1.9 11.3 4.6 
BUTTE 4.9 5.4 2.7 5.8 1.0 1.5 3.1 7.6 4.0 
CALAVERAS 0.0 3.0 0.0 0.0 0.0 0.0 0.0 21.6 2.6 
COLUSA 0.0 0.0 5.9 0.0 0.0 0.0 0.0 0.0 0.0 
CONTRA COSTA 2.4 2.5 4.5 3.1 2.5 3.2 1.3 6.7 1.1 
DEL NORTE 0.0 4.0 3.8 0.0 0.0 0.0 0.0 0.0 7.1 
EL DORADO 0.8 0.8 2.2 1.5 3.5 3.5 6.9 10.4 6.7 
FRESNO 7.0 8.3 14.6 19.0 12.1 5.4 8.9 11.5 16.4 
GLENN 12.1 7.9 3.9 19.3 7.7 0.0 3.8 11.2 0.0 
HUMBOLDT 5.9 0.8 0.0 2.4 1.6 4.0 3.2 12.7 5.6 
IMPERIAL 6.4 8.8 42.8 26.1 16.6 5.9 2.9 12.1 9.1 
INYO 0.0 0.0 16.4 0.0 0.0 0.0 0.0 0.0 0.0 
KERN 14.3 12.8 13.5 19.4 13.1 8.8 7.4 6.4 8.3 
KINGS 4.9 1.0 4.7 2.7 0.0 0.0 0.9 4.3 2.5 
LAKE 4.0 1.9 3.8 3.7 3.7 0.0 3.6 1.8 7.3 
LASSEN 0.0 0.0 3.6 0.0 3.5 0.0 6.5 2.9 5.9 
LONG BEACH 7.2 8.4 19.4 15.7 4.1 5.0 8.0 6.8 19.5 
LOS ANGELES 4.0 2.3 10.5 6.2 3.0 1.9 2.2 2.5 5.0 
MADERA 1.1 1.1 11.4 4.0 5.8 3.8 2.8 5.4 8.8 
MARIN 4.3 5.2 6.4 0.4 3.8 2.5 3.8 10.4 3.7 
MARIPOSA 0.0 0.0 6.6 19.3 0.0 0.0 0.0 6.3 12.5 
MENDOCINO 1.2 0.0 2.4 1.2 0.0 1.2 4.7 15.2 12.8 
MERCED 2.8 1.6 1.6 5.2 1.0 1.5 0.0 2.0 3.9 
MODOC 20.7 0.0 0.0 20.1 0.0 0.0 0.0 0.0 0.0 
MONO 0.0 0.0 19.9 9.8 19.0 0.0 0.0 19.0 0.0 
MONTEREY 7.0 4.7 7.4 3.2 1.6 2.5 1.7 3.8 2.9 
NAPA 9.9 7.1 10.6 11.3 4.3 10.2 13.5 30.8 1.6 
NEVADA 16.6 7.5 10.9 6.0 4.7 4.7 6.9 8.0 11.2 
ORANGE 8.5 7.9 28.7 15.6 4.3 7.0 7.7 10.3 21.4 
PASADENA 1.5 3.8 3.7 5.9 2.2 0.7 2.9 2.2 8.6 
PLACER 3.5 2.2 7.6 6.3 4.6 6.0 3.9 25.0 9.1 
PLUMAS 0.0 0.0 0.0 9.7 0.0 0.0 4.9 9.8 4.9 
RIVERSIDE 5.7 5.9 21.2 9.7 4.7 4.6 3.5 5.9 15.5 
SACRAMENTO 3.8 4.4 3.9 5.0 6.5 4.1 3.5 14.0 8.7 
SAN BENITO 2.7 0.0 2.6 0.0 0.0 4.8 2.3 4.4 4.3 
SAN BERNARDINO 6.2 4.3 8.7 10.1 4.0 3.1 3.4 3.9 10.5 
SAN DIEGO 6.8 6.7 19.3 8.7 8.0 7.5 3.6 8.1 18.4 
SAN FRANCISCO 1.7 1.0 3.1 1.6 0.1 0.5 0.7 0.5 0.9 
SAN JOAQUIN 0.8 1.2 5.4 1.8 1.9 2.9 0.4 6.1 2.4 
SAN LUIS OBISPO 2.3 1.4 9.5 10.3 7.5 8.8 5.7 15.0 21.2 
SAN MATEO 1.5 2.6 1.8 1.9 1.5 1.3 0.4 1.0 1.3 
SANTA BARBARA 1.9 1.1 12.4 6.3 3.1 3.3 3.3 6.3 10.4 
SANTA CLARA 4.4 4.4 5.7 5.4 2.8 2.9 3.7 9.7 4.6 
SANTA CRUZ 9.1 7.8 20.5 6.4 0.8 2.5 9.5 7.7 6.4 
SHASTA 2.0 2.6 1.9 3.8 10.1 13.1 4.3 41.8 11.0 
SIERRA 0.0 0.0 0.0 0.0 0.0 29.7 0.0 0.0 0.0 
SISKIYOU 2.3 0.0 2.3 0.0 0.0 0.0 0.0 2.3 0.0 
SOLANO 10.3 4.6 13.4 8.8 4.6 5.1 4.0 24.0 8.1 
SONOMA 4.4 3.0 3.7 4.4 1.9 1.7 3.1 6.8 4.4 
STANISLAUS 8.6 7.6 15.6 11.7 16.5 12.9 10.6 27.3 17.3 
SUTTER 4.7 6.0 5.9 10.0 7.0 4.1 5.4 25.2 11.8 
TEHAMA 6.0 2.0 3.9 9.5 1.9 1.9 0.0 9.2 3.6 
TRINITY 0.0 0.0 0.0 0.0 0.0 7.5 0.0 15.0 0.0 
TULARE 11.5 16.6 17.4 15.5 15.8 9.5 4.8 12.6 9.4 
TUOLUMNE 0.0 10.1 6.0 7.8 1.9 0.0 0.0 0.0 3.8 
VENTURA 6.6 3.3 15.2 6.8 3.4 5.1 4.1 5.3 16.0 
YOLO 1.4 0.7 5.5 2.7 0.7 1.3 0.0 3.3 4.5 
YUBA 6.9 1.7 9.9 3.3 3.2 4.8 3.3 26.3 13.2 



Table E-15a Reported Incidence of Toxoplasmosis in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
BERKELEY 1 1 
BUTTE 1 
CONTRA COSTA 1 
HUMBOLDT 1 
LAKE 1 
LONG BEACH 1 2 1 1 1 1 
LOS ANGELES 30 13 7 49 12 39 27 22 14 
MENDOCINO 1 
MERCED 1 
MONTEREY 1 1 1 
ORANGE 1 
PASADENA 1 1 1 
RIVERSIDE 1 4 1 2 
SACRAMENTO 5 
SAN BERNARDINO 2 1 2 
SAN DIEGO 2 2 1 1 
SAN FRANCISCO 148 1 
SAN LUIS OBISPO 1 
SAN MATEO 3 1 
SHASTA 2 
SOLANO 1 1 
SONOMA 1 
Grand Total 192 21 9 52 17 42 32 27 27 

Table E-15b Reported Incidence of Toxoplasmosis in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
BERKELEY 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.9 
BUTTE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 
CONTRA COSTA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
HUMBOLDT 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 
LAKE 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 
LONG BEACH 0.2 0.0 0.0 0.5 0.0 0.2 0.2 0.2 0.2 
LOS ANGELES 0.4 0.2 0.1 0.6 0.1 0.4 0.3 0.2 0.2 
MENDOCINO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 
MERCED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 
MONTEREY 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 
ORANGE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
PASADENA 0.0 0.0 0.7 0.0 0.0 0.0 0.7 0.7 0.0 
RIVERSIDE 0.1 0.3 0.1 0.0 0.2 0.0 0.0 0.0 0.0 
SACRAMENTO 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SAN BERNARDINO 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 
SAN DIEGO 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
SAN FRANCISCO 20.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SAN LUIS OBISPO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 
SAN MATEO 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SHASTA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 
SOLANO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 
SONOMA 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 



Table E-16a Reported Incidence of Taenia Tapeworm Infection in California (1990-1998) 

Reported Cases by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
BUTTE 1 
KERN 1 
LOS ANGELES 7 8 8 2 7 6 1 1 
MONTEREY 1 
NAPA 1 
ORANGE 2 9 4 3 1 1 
PASADENA 1 
RIVERSIDE 1 
SAN BERNARDINO 1 1 
SAN DIEGO 1 
SAN FRANCISCO 1 2 
SANTA CLARA 1 27 2 3 2 
SONOMA 2 
STANISLAUS 2 
TULARE 1 
Grand Total 16 46 18 5 9 11 1 4 2 

Table E-16b Reported Incidence of Taenia Tapeworm Infection in California (1990-1998) 

Disease Incidence/100,000 by Year 
Local Health Department 1990 1991 1992 1993 1994 1995 1996 1997 1998 
BUTTE 0.000 0.000 0.000 0.000 0.000 0.514 0.000 0.000 0.000 
KERN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.159 0.000 
LOS ANGELES 0.084 0.095 0.094 0.023 0.080 0.069 0.000 0.011 0.011 
MONTEREY 0.281 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
NAPA 0.000 0.000 0.880 0.000 0.000 0.000 0.000 0.000 0.000 
ORANGE 0.083 0.368 0.161 0.000 0.000 0.116 0.038 0.037 0.000 
PASADENA 0.000 0.000 0.000 0.000 0.000 0.733 0.000 0.000 0.000 
RIVERSIDE 0.000 0.000 0.079 0.000 0.000 0.000 0.000 0.000 0.000 
SAN BERNARDINO 0.071 0.000 0.000 0.000 0.000 0.000 0.000 0.062 0.000 
SAN DIEGO 0.000 0.039 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
SAN FRANCISCO 0.000 0.137 0.272 0.000 0.000 0.000 0.000 0.000 0.000 
SANTA CLARA 0.067 1.781 0.130 0.192 0.126 0.000 0.000 0.000 0.000 
SONOMA 0.515 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
STANISLAUS 0.540 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TULARE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.278 



Appendix C.  Mitigation Monitoring Program 



Mitigation Measures 

4-1: Provide Soil- and Site-Screening Information with 
the Pre-Application Report.  The GO Pre-Application 
Report should be revised to require that WDR applicants 
provide sufficient soil and site information such that 
RWQCB staff can determine whether soils would be 
degraded and/or land productivity would be reduced as a 
result of biosolids application.  In particular, providing the 
information is intended to ensure that 1) essential soil 
nutrients other than nitrogen are applied so that significant 
nutrient imbalances do not occur, 2) metals-related 
phytotoxicity does not occur, 3) metal- related forage 
toxicity or mineral deficiencies and other trace metals 
related problems do not occur on hay lands and pasture 
lands, 3)4) increases in salinity do not occur to the point 
that the yields of the crop(s) typically grown at the site is 
appreciably reduced, and 4)5) appreciable accelerated soil 
erosion does not occur. 

Monitoring and 
Enforcement Action 

Land Productivity 

The GO will be revised 
to include the 
development and use of a 
screening tool to identify 
sites where management 
of soil fertility, heavy 
metals phototoxicity, 
phytotoxicity and 
nutrient and heavy metals 
bioavilability and 
mobility may become a 
problem if biosolids are 
applied 

Table 15-1.
 Mitigation Monitoring Program 

Monitoring and 
Timing Enforcement 

of Action Implementation Responsibility 

Before adoption SWRCB RWQCB 
of GO 



Mitigation Measures 

4-1.  Continued 

The Pre-Application Report already requires sufficient 
information with which effects of potential nutrient 
imbalances, metals phytotoxicity, and excessive salinity can 
be analyzed.  This information should be used by the 
applicant, a qualified certified soil scientist, civil engineer, 
agricultural engineer or a qualified certified agronomist to 
evaluate the above potential effects on land productivity. 
The soil scientist, civil engineer, agricultural engineer 
and/or agronomist should make recommendations in a letter 
report to accompany the Pre-Application report regarding 
the proper rate of biosolids applications, any soil 
management (e.g., supplemental fertilizers and pH 
adjustment), appropriate crop, and grazing practice 
recommendations, considering the nature of the application 
site soils and biosolids characterization data, and the need 
to preserve short-term and long-term land productivity. GO 
Pre-Application Report also should be amended to include 
the erosion hazard (derived from USDA soil survey 
reports1) 

Table 15-1. 
Continued 

Page 2 of 18 

Monitoring and 
Monitoring and Timing Enforcement 

Enforcement Action of Action Implementation Responsibility 

  Where a soils survey report is not available for a proposed application site, the applicant should have a qualified soil scientist determine the erosion 
hazard (using NRCS guidelines), unless the slope of the site is 3% or less.  Sites with slopes of 3% or less will be considered to have a slight erosion hazard. 

1



Mitigation Measures 

4-1.  Continued 

of the proposed application site. As is currently done for the 
recognition of potential hydric (wetland) soils under 
Section 404 of the Clean Water Act, the soil screening tool 
could be developed based on existing U.S. Natural 
Resources Conservation Service (NRCS) soil survey 
information and a list of possible problem soil-series types. 
Alternatively, the screening criteria could be based on Soil 
Taxonomy, using, for example, the taxonomic Great Group 
and family-differentiating criteria such as particle size, 
reaction class, and mineralogy classes (e.g., Psamments or 
Aquents). 

Additionally, the Limitation to Land Application table 
hereafter should be added to the GO Pre-Application 
Report. Applicants or qualified soil scientists or 
agronomists should use the table to further determine 
whether soils could be degraded or land productivity 
reduced. 

Table 15-1. 
Continued 
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Monitoring and 
Monitoring and Timing Enforcement 

Enforcement Action of Action Implementation Responsibility 



c 

Table 15-1. 
Continued 

Page 4 of 18 

Monitoring and 
Monitoring and Timing Enforcement 

Mitigation Measures Enforcement Action of Action Implementation Responsibility 

4-1.  Continued 

Limitations to Land Application 

Parameter Slight Moderate Severe 
Cation exchange >15 10-15 <10 
capacitya (average 
milliequivalents per 
100 g, 0-20 inches 
depth 
pHb (average 0-20 >6.5 5.0 to 6.5 <5.0 
inches depth) 
Erosion hazard None to Moderate High to 
ratingc slight severe 

_________ 

a Cation exchange capacity limits based on professional 
judgment. 

b pH limits based on U.S. Department of Agriculture (1993). 
Erosion hazard limits based on professional judgment. 

Samplings of biosolids and soils should follow EPA/DHS 
procedures and protocols specified in the National Sewage 
Sludge Survey (U.S. EPA 1988). 



Mitigation Measures 

4-1.  Continued 

Provided that the applicant, a soil scientist, civil engineer, 
agricultural engineer or agronomist has provided written 
confirmation to the RWQCB that soils would not be 
degraded and/or land productivity would not be reduced as 
a result of nutrient imbalances, metals-related phytotoxicity, 
or adverse salinity effects, biosolids may be applied on any 
site with a “slight” limitation as defined in the table.  At 
sites with a “moderate” limitation, biosolids may be applied 
only where the crop is not known to be particularly 
sensitive to metals and nutrient imbalances. or is not known 
to be bioaccumulative of heavy metals. Sites with a 
“severe” limitation are excluded from eligibility under the 
GO and a site-specific waste discharge investigation and 
planning study should be conducted by a qualified soil 
scientist or agronomist to provide, in writing to the 
RWQCB, written confirmation that biosolids application 
would not cause soil degradation and would not reduce crop 
yield. 

The GO and the Pre-Application Report also should be 
amended to specify an absolute upper slope limit of 20% at 
sites in which the biosolids would not be immediately 
covered by sod or a sufficient mulch cover to control 
erosion. 

Table 15-1. 
Continued 
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Monitoring and 
Monitoring and Timing Enforcement 

Enforcement Action of Action Implementation Responsibility 



Monitoring and 
Mitigation Measures Enforcement Action 

4-2: Extend Grazing Restriction Period to Allow for The GO will be revised 
SOC Biodegradation.  For grazing sites where biosolids to extend the grazing 
applications are proposed, the GO should be revised to restriction period to 
require that grazing of animals be deferred for at least 90 allow for SOC 
days after land application.  The GO should also be revised biodegradation. 
to prohibit grazing animals from using a site require that 
grazing of animals be deferred for at least 60 days after 
application of biosolids in areas with average daily 
(daytime) air temperatures exceeding 50ºF.  These measures 
will promote maximum biodegradation of SOCs and 
pathogens before grazing animals are exposed to the soil. 
Refer also to Mitigation Measure 4-1, which requires 
comprehensive testing and analysis of soils and biosolids by 
qualified professionals.  

4-3: Track and Identify Biosolids Application Sites. A A program to track and 
program to identify and track applications of biosolids on identify biosolids 
agricultural lands should be established to mitigate the application sites will be 
potential perception by produce buyers and consumers that established 
crops have been contaminated or damaged by biosolids 
applications.  The program should allow for public access 
to information..  The program should also identify previous 
biosolids incorporation sites and add them to the tracking 
system. 

Table 15-1. 
Continued 
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Monitoring and 
Timing Enforcement 

of Action Implementation Responsibility 

Before adoption 
of GO 

SWRCB RWQCB 

Following SWRCB RWQCB 
adoption of GO 



Mitigation Measures 

5-1: Review Manual of Good Practices.   Although no 
significant public health risk is expected from direct human 
contact with biosolids, it is recommended that all 
individuals or agencies receiving land application permits 
under the GO review a manual of good practices that 
addresses measures to protect human health.  The 
California Water Environment Association Manual of Good 
Practice—Agricultural Land Application of Biosolids is an 
example of such a manual (California Water Environment 
Association 1998).

 5-2: Extend Grazing Restriction Period to Allow for 
Pathogen Reduction.  For grazing sites where application 
of biosolids is proposed, the GO should be revised to 
require that grazing of animals be deferred for at least 90 
days after application.  The GO should also prohibit grazing 
animals from using a site require that grazing of animals be 
deferred for at least 60 days after application of biosolids in 
areas with average daily (daytime) air temperatures 
exceeding 50ºF.  These measures will promote maximum 
degradation of pathogens (and SOCs) before grazing 
animals are exposed to the soil.  See also Mitigation 
Measure 4-2. 

5-3: Implement Good Management Practices.  As part 
of good management practices, it is recommended that 
workers who are loading or working near sites where Class 
B biosolids are mixed or loaded or are applied by surface 
spreading wear respirators or masks to protect against 
inhalation of aerosols or fine particles derived from the 
biosolids being handled. 

Monitoring and 
Enforcement Action 

Public Health 

Manual of Good 
Practices will be 
reviewed 

The GO should be 
revised to state that the 
grazing of animals be 
deferred for at least 90 
days following 
application and include 
grazing restrictions based 
on daily temperatures 

It is recommended that 
workers who are loading 
or are working near Class 
B biosolids wear masks 
or respirators 

Table 15-1. 
Continued 
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Monitoring and 
Timing Enforcement 

of Action Implementation Responsibility 

Before land Discharger SWRCB 
application 

Before adoption SWRCB RWQCB 
of the GO 

During land Applier Applier 
application 
operations 



  

Table 15-1. 
Continued 

Page 8 of 18 

Monitoring and 
Monitoring and Timing Enforcement 

Mitigation Measures Enforcement Action of Action Implementation Responsibility 

Land Use and Aesthetics 

6-1: Require setbacks from areas defined as having a 
high potential for public exposure. The GO will be 
modified to state that: 
(a) no application of Class B biosolids shall be permitted 
within an area defined in the GO as having a high potential 
for public exposure unless the biosolids are injected into the 
soil and 

The GO will be modified 
to require setbacks from 
areas defined as having a 
high potential for public 
exposure (for Class B 
biosolids 

Before adoption 
of GO 

SWRCB RWQCB 

(b) educational facilities; facilities designated for recreation 
activities other than hunting, fishing, or wildlife 
conservation; places of public assembly; hospitals; or 
similar sensitive receptors shall be included in the definition 
of “populated area” as used in conjunction with the 
designation “High Potential for Public Exposure Areas.” 

6-1: Require injection of biosolids in areas defined as 
having a high potential for public exposure for Class B 
biosolids. The GO will be modified to state that no 
application of Class B biosolids shall be permitted within 
an area defined in the GO as having a high potential for 
public exposure unless the biosolids are injected into the 
soil. 

Class B biosolids will be 
injected at the application 
site if they are applied in 
areas defined as having a 
high potential for public 
exposure 

During land 
application 

Discharger RWQCB 

6-2: Require the Maintenance of Biosolids Transport The GO will be modified Before adoption SWRCB RWQCB 
Trucks after Biosolids Are Loaded in the Trucks. The to require the of GO 
GO will be modified to stipulate that dischargers ensure maintenance of biosolids 
that any biosolids adhering to the outside of biosolids transport trucks 
transport trucks and tires be removed before trucks leave 
the dischargers’ sites.  Implementation of this mitigation 
measure will prevent biosolids from being spilled in 
roadways. 



Monitoring and 
Mitigation Measures Enforcement Action 

Biological Resources 

7-1: Conduct a Site Assessment on Natural Terrestrial The GO will be modified 
Habitat and Fallow Lands for Special-Status Plant and to include biological 
Wildlife Species.  The NOI should be modified to include a information in the NOI 
section for the applicant to indicate whether the site where and site assessments will 
biosolids would be applied has been fallow for more than 1 be conducted on natural 
year.  RWQCB staff will evaluate each project to determine terrestrial habitat and 
if the biosolids would be applied to natural terrestrial follow lands for special-
habitats or any lands that have been fallow for more than 1 status plant and wildlife 
year and that have not been continually disked.  If RWQCB species 
staff determines that natural terrestrial habitats or lands that 
have been fallow for more than 1 year are present on the 
project site, a site assessment must be conducted to 
determine whether there is potential for special-status 
species to occur and whether or not they could be affected 
by the application of biosolids. ; this report must be 
forwarded to the appropriate regional office of the DFG and 
the Endangered Species Unit of the USFWS in Sacramento 
for review and approval of the mitigation strategy. If there 
are no special-status species present, RWQCB may 
continue with the project evaluation.  If special-status 
species could be affected, the project would not be 
authorized under the GO unless the applicant submits a plan 
to mitigate for any significant impacts on special-status 
species, obtains the appropriate permits, and agrees to 
implement the mitigation. 

Table 15-1. 
Continued 
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Monitoring and 
Timing Enforcement 

of Action Implementation Responsibility 

Before issuance SWRCB RWQCB 
of Notice of 
Applicability 

Discharger 



Monitoring and 
Mitigation Measures Enforcement Action 

7-2: Conduct a Site Assessment on Natural Terrestrial The GO will be modified 
Habitats for Biologically Unique or Sensitive Natural to include biological 
Communities. The NOI should be modified to include a information on the NOI 
section for the applicant to indicate whether the site where and a site assessment on 
biosolids will be applied is an existing agricultural natural terrestrial habitats 
operation or whether it could contain biologically unique or for biologically unique or 
sensitive natural communities.  RWQCB staff will evaluate sensitive natural 
each project to determine whether the biosolids would be communities will be 
applied to natural terrestrial habitats.  If RWQCB staff conducted 
determines that natural terrestrial habitats are present on the 
project site, a site assessment must be conducted to 
determine whether biologically unique or sensitive natural 
communities occur and whether they could be disturbed by 
the application of biosolids. ; this report must be forwarded 
to the appropriate regional office of the DFG and the 
Endangered Species Unit of the USFWS in Sacramento for 
review and approval of the mitigation strategy.  If there are 
no biologically unique or sensitive natural communities 
present, RWQCB may continue with the project evaluation. 
If biologically unique or sensitive natural communities are 
present and more than 10% or 10 acres would be disturbed, 
whichever is less, the project would not be authorized under 
the GO unless the applicant submits a plan to mitigate for 
any significant impacts on biologically unique or sensitive 
natural communities and agrees to implement the 
mitigation. 

Table 15-1. 
Continued 
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Monitoring and 
Timing Enforcement 

of Action Implementation Responsibility 

Before issuance SWRCB RWQCB 
of Notice of 
Applicability 

Discharger 



Monitoring and Timing 
Mitigation Measures Enforcement Action of Action 

Fish 

8-1: Increase Setback from Enclosed Water Bodies If NOI will be reviewed to Before issuance 
Pupfish Are Present. Proposed land applications in the determine if proposed of Notice of 
habitat range of the pupfish should be reviewed for their land applications are Applicability 
proximity to enclosed water bodies that could be occupied within the habitat range and during land 
by pupfish.  If such water bodies are near the land of the pupfish.  If application 
application areas, setbacks of 500 feet should be required. pupfish are present, 500-
There are several species of pupfish in southern California. foot setbacks from water 
Their current occupied habitat is confined to several small bodies will be 
springs, Salt Creek and the Amargosa River in southern established 
Inyo and northern San Bernardino counties in the vicinity 
of Death Valley National Monument, and San Felipe Creek 
and the Salton Sea in Imperial County. Exact locations of 
habitat can be found in Moyle et al. 1989. 

Air Quality 

10-1: Properly Maintain Transport Vehicles in Good Biosolid land application Before issuance 
Operating Condition and Limit Truck Travel on Paved sites will be restricted to of Notice of 
Roads to 4,800 VMT.  Biosolids application projects 60 acres to reduce NOx Applicability 
require the use of heavy-duty trucks to haul biosolids from emissions 
wastewater treatment plants to application sites.  To keep 
daily NOx emissions at or under the NOx significance 
threshold, trucks must be properly maintained and kept in 
good operating condition.  This mitigation measure will 
reduce NOx emissions by 5%, thus reducing emissions to 
52.9 pounds per day (assuming 4,800 VMT per day), which 
is below the significance threshold.  This mitigation 
measure will reduce NOx emission impacts to a less-than-
significant level for projects generating 4800 VMT per day 
or less. 

Table 15-1. 
Continued 
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Monitoring and 
Enforcement 

Implementation Responsibility 

RWQCB RWQCB 

RWQCB RWQCB 



 

Mitigation Measures 

10-2: Control Fugitive Dust from Unpaved Roads. 
Delivery of biosolids often requires the use of unpaved 
roads that can generate substantial amounts of fugitive dust. 
Biosolids application projects requiring truck travel in 
excess of 67 VMT per day on unpaved roads would result 
in significant PM10 impacts.  The following mitigation 
measures would keep daily PM10 emissions at or under the 
PM10 significance threshold and therefore reduce PM10 
impacts to a less-than-significant level: 

g Limit truck travel on unpaved roads to 67 VMT 
per day. 

OR 

g Apply water or chemical stabilizers that have no 
secondary ecological effects to unpaved roads in 
sufficient quantities to prevent visible dust 
emissions and limit truck travel on unpaved roads 
to 134 VMT per day.  Water and/or chemical 
stabilizers can reduce dust generation by 50% from 
uncontrolled levels. Travel on unpaved roads in 
excess of 134 VMT per day, even with the use of 
water or chemical stabilizers, will result in 
emissions exceeding the PM10 significance 
threshold. 

Table 15-1. 
Continued 
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Monitoring and 
Monitoring and Timing Enforcement 

Enforcement Action of Action Implementation Responsibility 

Fugitive dust will be 
controlled on unpaved 
roads 

During land 
application 

Discharger RWQCB 



Monitoring and 
Mitigation Measures Enforcement Action 

Noise 

11-1: Avoid the Use of Haul Routes near Residential Haul routes near 
Land Uses.  The project applicant and or transporter will residential land uses will 
avoid the use of haul routes near residential land uses to the be avoided to the extent 
extent possible. If the use of haul routes near residential possible 
land uses cannot be avoided, the project applicant and or 
transporter will limit project-related truck traffic to daylight 
hours (8 a.m. to 6 p.m.). 

Cultural Resources 
12-1: Conduct a Cultural Resources Investigation. A cultural resources 
A cultural resources investigation should be conducted investigation will be 
before disturbance is permitted on land that has not been conducted on 
disturbed previously.  The cultural resources investigation undisturbed lands 
should include a records search for previously identified 
cultural resources and previously conducted cultural 
resources investigations of the project parcel and vicinity. 
This records search should include, at a minimum, 
contacting the appropriate information center of the 
California Historical Resources Information System, 
operated under the auspices of the California Office of 
Historic Preservation.  In coordination with the information 
center or a qualified archaeologist, a determination can be 
made regarding whether previously identified cultural 
resources would be affected by the proposed project and if 
previously conducted investigations were performed to 
satisfy the requirements of CEQA.  If not, a cultural 
resources survey may need to be conducted.  The purpose 
of this investigation would be to identify resources before 
they are affected by a proposed project and avoid the 
impact.  If the impact is unavoidable, mitigation should be 
determined on a case-by-case basis. 

Table 15-1. 
Continued 
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Monitoring and 
Timing Enforcement 

of Action Implementation Responsibility 

During biosolids Discharger RWQCB 
transport 

Before issuance Discharger RWQCB 
of Notice of 
Applicability 



Mitigation Measures 

12-2: Comply with State Laws regarding Disposition of 
Native American Burials, If Such Remains Are Found. 
If human remains of Native American origin are discovered 
during project activities, it is necessary to comply with state 
laws relating to the disposition of Native American burials, 
which are under the jurisdiction of the Native American 
Heritage Commission (Pub. Res. Code Section 5097).  If 
human remains are discovered or recognized in any location 
other than a dedicated cemetery, excavation or disturbance 
of the site or any nearby area reasonably suspected to 
overlie adjacent human remains will stop until: 

g the county coroner has been informed of the 
discovery and has determined that no investigation 
of the cause of death is required; and 

g if the remains are of Native American origin, 

– the descendants of the deceased Native 
Americans have made a recommendation to 
the landowner or the person responsible for 
the excavation work, for means of treating or 
disposing of the human remains and any 
associated grave goods with appropriate 
dignity, as provided in Public Resources 
Code Section 5097.98, or 

– the Native American Heritage Commission is 
unable to identify a descendant or the 
descendant failed to make a recommendation 
within 24 hours after being notified by the 
commission. 

Table 15-1. 
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Monitoring and 
Monitoring and Timing Enforcement 

Enforcement Action of Action Implementation Responsibility 

State laws regarding 
disposition of Native 
American burials will be 

During land 
application 

Discharger RWQCB 

complied with 



Monitoring and 
Mitigation Measures Enforcement Action 

12-2.  Continued 

According to the California Health and Safety Code, six or 
more human burials at one location constitute a cemetery 
(Section 8100) and disturbance of Native American 
cemeteries is a felony (Section 7052).  Section 7050.5 
requires that construction or excavation be stopped in the 
vicinity of discovered human remains until the coroner can 
determine whether the remains are those of a Native 
American.  If the remains are determined to be Native 
American, the coroner must contact the California Native 
American Heritage Commission. 

Cumulative Impacts 

13-1: Minimize Contribution to Groundwater Nitrate RWQCB to review 
Contamination from Land Application of Biosolids application and 
Conducted under the GO.  As a condition for the review discharger to modify 
of each individual NOI submitted for a proposed biosolids discharge activities or 
application project under the GO, the RWQCB engineer provide additional 
responsible for issuing the NOA would: information on potential 

violation of water quality 
g evaluate whether the proposed discharge would standards 

occur within an area designated as having existing 
nitrate contamination problems and 

g evaluate whether the proposed discharge would 
pose an imminent threat of contributing to or 
causing exceedances of water quality standards for 
nitrate. 
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Monitoring and 
Timing Enforcement 

of Action Implementation Responsibility 

Before issuance RWQCB RWQCB 
of NOA Discharger 
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Monitoring and 
Monitoring and Timing Enforcement 

Mitigation Measures Enforcement Action of Action Implementation Responsibility 

13-1.  Continued 

If the responsible engineer finds that either condition exists, 
the RWQCB would minimize the potential water quality 
impacts of the project by requiring the applicant to modify 
the proposed discharge activities or provide additional 
information to verify that the proposed discharge would not 
cause or contribute to violations of water quality standards. 
Verification that the proposed project would not cause or 
contribute to water quality degradation would require that 
sufficient information be submitted by a qualified civil 
engineer, agricultural engineer, or other professional 
hydrogeologist or water quality specialist such that the 
RWQCB engineer could make a finding that the proposed 
discharge would be in compliance with provisions of the 
GO. If the RWQCB finds that modifications to the 
proposed discharge are necessary for compliance with 
provisions of the GO, such modifications would consider, 
but would not be limited to, the following: 

g requirements for the discharger to use the services 
of a certified agronomist, crop advisor, or 
agricultural engineer to develop additional 
management practices related to: 1) determining 
the agronomic rate for biosolids application 
projects that includes all sources of nitrogen 
applied to the application site; 2) developing 
overall farm water, cropping, and fertility 
management practices; and 3) evaluating the 
potential for nitrate leaching or impairment of 
offsite groundwater use; 
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Mitigation Measures Enforcement Action of Action Implementation Responsibility 

13-1.  Continued 

g requirements of the discharger to provide 
additional groundwater monitoring in areas where 
groundwater is found at depths greater than 25 feet 
or there exist other identified local hydrogeologic 
conditions that could make the groundwater 
susceptible to contamination; 

g requirements of the discharger to identify whether 
the proposed biosolids application site is within an 
area where Drinking Water Source Water 
Assessment and Protection (DWSWAP) Program 
setback requirements are implemented for 
municipal and domestic wells; and 

g requirements of the discharger to consider the 
unique local site and hydrogeologic conditions in 
the design of the project and/or other groundwater 
quality management or regulatory programs that 
are currently active in the area. 



Table 15-1. 
Continued 
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Monitoring and 
Monitoring and Timing Enforcement 

Mitigation Measures Enforcement Action of Action Implementation Responsibility 

13-2: Reduce Sources of Nitrate Contamination. The Sources of nitrate Ongoing RWQCB SWRCB 
SWRCB would continue to identify causes of cumulative contamination will be 
nitrate loading in nitrate sensitive groundwater areas and controlled 
develop an effective strategy for reducing those sources. 
An effective strategy may include, but would not be limited 
to, the following: 

g Each RWQCB should implement existing 
groundwater pollution protection permit programs 
and policies to prevent or reduce nitrate 
contamination of groundwater.  Such a program 
may include evaluating increased enforcement 
procedure, or modifying the permitting programs 
for other agricultural activities (e.g., confined 
animal feeding operations, dairies, poultry farms), 
industrial and municipal NPDES-permitted 
discharges of wastes and reclaimed water to land, 
and NPDES storm water management regulations.  

g Other local, state, and federal permitting 
authorities should evaluate, integrate, increase 
enforcement of, or modify their existing policies 
and procedures to reduce the cumulative 
contribution of nitrates to groundwater.  Examples 
of other regulatory programs that should be 
evaluated and considered in areas that would have 
biosolids application include groundwater 
management programs, residential onsite septic 
tank system approval, municipal landfill 
management plans, agricultural cooperative 
extension programs, and forestry management 
programs. 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

75 Hawthorne Street 
San Francisco, CA 94105 

September 10, 1999 

Mr. Todd Thompson 
Stace Water Resources Control Board, Water Quality Division 
901 P St. 
Sacramento, CA 95814 

Dear Mr. Thompson: 

Thank you for providing the Draft EIR Coverincr General Waste Discharcre Reauirements 
for Biosolids Land Apolication for review. On behalf of the U.S. EPA Region 9's Clean Water 
Act Compliance Office, I am submitting the following comments. 

The federal biosolids standards (40 CFR 503) were written with the expectation that they 
be supplemented as needed with management controls at the State/local level, and hopefully this 
General Order (GO) with the recommended mitigation measures will serve that purpose. It is 
important that all nine of the Regional Boards provide input on the implementation of the order 
and mitigation measures. 

Comments: 

Mitigation Measure 4.1: Provide Soil and Site-Screening Information with the Pre-Application 

Report: 

The GO should be amended, as reccimmended, to require an evaluation of the data on I 
salinity, nutrients, and pollutants. Salinity levels in California biosolids vary widely, and some 1-1 
biosolids may be of concern in some instances, depending on the crop and irrigation methods. 

Neither 40 CFR 503 or the GO specify the frequency of monitoring for nitrogen or other 
micronutrients over the course of a project. Most appliers monitor nitrogen at the same 
frequency as is required in 40 CPR 503 for metals for the treatment plant in question. Some 
appliers have found that while metals levels do not vary greatly from month to month, organic 1-2 
and ammonium nitrogen levels may vary considerably. The DEIR should consider the frequency 
of monitoring for nitrogen that will be needed during the course of a project. This could be 
implemented by setting frequencies in the GO, or having RWQCBs specify frequencies on a 
case-by-case basis. 

Mitigation Measure 4.2: Grazing Restrictions: 

. _Many biosolids do not have detectable levels of any of the SOCs, and the 90 day 
restnct10n (as opposed to EPA 's 30 day restriction) in this case may not be warrented in these 
case~. :me Regional Board could review individual project data to decide when 90 day 

I 
1-3 

restn~tlOn_s are needed. In the case of Class A biosolids, no grazing restrictions are necessary if 
the brosolids do not contain SOCs. 

The Regional Boards should have discretion in deciding when SOC rests must be run. 
PO1Ws over 5 mgd (serving over 50,000 people) now run these tests at least annually: however 
smaller pl~nts do not currently run these tests (which are fairly costly) and they may not be 1-4 
necessary m the case of very small, 100% domestic facilities, or for sites that will not be used for 
grazing. 

Mitigation Measure 4.3: Track biosolids application sites: 

A tracking system is also necessary in order to verify 1hat harvesting restrictions are 
observed for the. full 38 months, and to track cumulative metals loadings. We would be glad to 
work with the State/Regional Boards in developing this database. 

Mitigation Measure 6.i: Maintenance of trucks: 

This should measure should be incorporated, to ensure Class B biosolids are completelv 
contained within trucks. • 

Mitigation Measure 7 .1 and 7 .2: Provide biological information: 

The requirement to assess whether special-status species occur on sites which are· fallow 
for more than a year would be advisable prior to the application of any fertilizer or soil 
amendment. However. this might also deter farmers from allowing fields to remain fallow every 
several years as a best management practice. The requirement should be constructed so as not to 
be unduly burdomsome for application of biosolids as opposed to other soil amendments. 1-7 

Whi~e these. measur~ does not specifically address endangered or threatened species, it 
should provide the mformatton necessary to detennine if there would be an impact to these 
species. 

Mitigation Measure 10.l: Limit vehicle miles traveled to 4800 VMT 

The mitigation measure, and the means by which Regional Boards would implement it. 
require substantial clarification. The impacts of limiting that traffic going to a particular site 
should be analyzed more fully, since in most cases this would result in additional overall VMT 
both within the Air Quality Management District (AQNID) in question. and within other 1-8 
AQMD's. 

Treatment plants located in the South Coast Air Basin currently send more than 100 
trucks per day distances of up to 400 miles per day (round trip), through the South Coast Air 



Basin and into the San Joaquin, Southeast Desert, Salton Sea, and San Diego Air Basins. This 
results in verv rouahlv 16.000 VMf within the South Coast Air Basin, plus roughly the same 
amount spre;d ou(~ong the other basins. Limiting VMT at individual .site~ in these receiving 
air basins would probably not alter the VMT within the South Coast Basm, smce the Sou~ Coast 1-8 
plants would then switch to other sites within these recei~ing basins (using the_same comdors 
along I-5, I-8, etc.), or switch to landfills, compost operatJ.o~s, or out-of~state sites also lo~a~ed 

(cont) 

alona the same corridors in these receiving air basins. The implementation ofVMf restnctJ.ons 
could result in a transfer of emissions, e.g. ffom the San Joaquin Air Basin to the Salton Sea Air 

Basin. 

The recommendation raises numerous questions in tenns of implementation, such as: 

_How would a Regional Board address two sites that are next to each other but operated 
by different appliers? For example, a POTW in the South Coast Air Basin sends 24 true.ks per 
day to a site 200 miles away in the San Joaquin Air Basi~, for very roughly 4,8?0 VMf in the 
San Joaquin Air Basin. Another POTW located a few nules from the first one m the South Coast 1-9
Air Basin sends 24 trucks to an adjacent site run by another applier, for an additional 4,800 
VMT. Would the Regional Board need to restrict the sites to 12 trucks each, or not allow the 
second site to operate? How would the Regional Board address this if the second site is not 
adjacent to the first site but 10 miles down the road from the first site? At 10 off-ramps further 

down the Interstate? 

_ If a composter in the San Joaquin Air Basin receives 24 trucks per day from POTWs in 
the South Coast Air Basin. plus additional truckloads of greenwaste, and trucks 36 loads per day 
of finished compost to a site also in the San Joaquin Air Basin where it is applied at > 20 1-10 
tons/acre, will the Regional Board consider both the VMT from the POTWs to the compost 
operation and from the compost operation to the application site, or just from the compost 

operation to the site? 

Sites located at the border of an AQMD would presumably be able to receive far more I 
truckloads than sites located in the center of an AQMD, if the Regional Board only considers the 1-11 
VMT within the receiving AQMD. 

It would be useful to assess the relative impact of rail plus truck travel (i.e. loading 
trailers onto raikars, transport to where they would be off-loaded back onto trucks). What would 

1-12be the emissions resulting from transporting 40 truckloads of biosolids from the Los Angeles 
area 200 miles by rail plus about 20 VNIT to a site in the San Joaquin Air District, v.s. trucking it 

the entire discance? 

Mitigation Measure 11.1: Avoid haul routes near residential land uses: 

Proposed haul routes should be reviewed as part of the pre-application review• Because I 
application of biosolids requires more truck traffic to a site than if chemical fertilizers are used, 1-13 
optimum haul routes need to be established. 

Mitigation :Vleasure 13.1: lvlinimize Groundwater Nitrate Contamination: 

These procedures should be incorporated in order to ensure that biosolids are applied at 
conservative rates in areas with groundwater contamination problems. Because the actual uptake 
of nitrogen during a growing season is dependent on numerous variables, a professional 1-14 
evaluation of the nitrogen loading rates should be made if there is the possibility of nitrates 
moving to groundwater. This level of evaluation is not necessary in areas where there is a 
considerable depth to useable groundwater sources. 

Chapter 14: Alternatives: 

The analysis of alternatives assumes up front that the Regional Boards will implement the 
General Order as adopted; therefore it is highly imporcant to obtain their input at this point. I1-15 

Under the land application ban alternative, there may be an increased use of waste
derived soil amendments which are not regulated at the Federal or State level. Manures are not 11-16 
subject to the same agronomic rate requirements. 

Some editorial corrections: 

Chapter 2, page 6, final paragraph: Define "exceptional quality" biosolids to include one of the 11-17
vector attraction reduction options I • 8 in 503.33. 

Executive Summary, page 2 and Chapter 1, Page 2: There is an erroneous statements that 
40 CFR 503 applies to the generator but not the applier. The rule does set standards which the 
applier must comply with, subject to enforcement under Section 309 of the Clean Water Act. In 
reality, though. additional oversight is needed at the Statenocal level to ensure the standards are 
met. 

Please call me at (415) 744-1909 with any questions on this. 

Sincerely, 

Lauren V. Fondahl 
Biosolids Coordinator 
Clean Water Act Compliance Office 



 
  

 

 

 

 

 

 
 

Responses to Comments from U.S. Environmental Protection Agency - Region IX 

1-1. The commenter’s support of Mitigation Measure 4-1 is noted.  The SWRCB will determine 
whether this mitigation measure is adopted. 

1-2. The proposed GO requires nitrogen reporting annually.  It is recognized that more frequent 
reporting may help to determine and track application rates and crop needs in areas with 
existing groundwater nitrate problems.  However, SWRCB staff does not intend to 
overregulate the agricultural industry.  RWQCB staff members have reviewed the proposed 
GO; none indicated that such a monitoring allowance is desired or deemed necessary. In 
cases where additional monitoring is deemed necessary, an individual, site-specific set of 
waste discharge requirements may be more appropriate.  These decisions would be made 
at the RWQCB level. 

1-3. The commenter stated that many biosolids do not have detectable SOCs and recommended 
that each RWQCB be given more discretionary authority to decide when the 90-day 
grazing restriction should be imposed. 

The SWRCB staff acknowledges that when tested using commercial analytical techniques, 
biosolids, particularly those from rural, nonindustrial source areas (as opposed to urban-
industrial areas), may not have detectable SOCs.  However, many household uses of 
detergents and cleaning agents, cosmetics, medicines and pharmaceutical products, paints, 
paint products and pesticides can potentially introduce numerous SOCs into wastewater 
treatment plants. Many of these may also not be detected by standard commercial 
analytical tests. An RWQCB has little information on which to base a discretionary 
decision-making process.  The SWRCB believes that potential SOCs in biosolids and their 
unknown impacts, combined with uncertain occurrence of potentially viable pathogens in 
biosolids warrants the prudent conservative approach in Mitigation Measure 4-2. 

Also see Response to Comment 28-8. 

1-4. The high cost of SOC testing is acknowledged.  However, some SOCs were detected in 
more than 5% of sewage sludges in the National Sewage Sludge Survey, including some 
SOCs listed in the Safe Drinking Water and Toxic Enforcement Act.  The National 
Academy of Sciences’ peer review of the Part 503 regulations carefully evaluated pollutant 
selection and found that “while the probability that the compounds would affect human-
consumed crops is very low . . . other pathways as defined in Part 503 should be re-
evaluated.”  The monitoring requirement will allow generation of more California-specific 
data that may identify biosolids that need a special individual site-specific set of waste 
discharge requirements to address the nature of the material. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
Biosolids Land Application 
Final Statewide Program EIR 3-3 



  
 

   

   

 

   
 

    

 
     

 

1-5. The importance of ensuring that all of the proposed GO’s mandatory waiting periods are 
complied with prior to recission is acknowledged. Simply tracking, without enforcement 
authority, is not a feasible alternative.  However, as addressed in the comment, site tracking 
is also an important mitigation measure for Class B biosolids land applications.  Comment 
noted. 

1-6. The commenter’s support of Mitigation Measure 6-2 is noted. 

1-7. The commenter stated that Mitigation Measures 7-1 and 7-2 could be burdensome for the 
biosolids land applier because both measures require the land applier to conduct biological 
surveys if the site remained fallow for more than 1 year.  Because special-status species 
(including endangered species) could reenter areas if they have been fallow for long 
periods, Mitigation Measures 7-1 and 7-2 are required to ensure that biological resource 
impacts remain less than significant. Refer to Response to Comment 23-18 for additional 
information on Mitigation Measures 7-1 and 7-2. 

Mitigation Measure 7-1 on page 7-12 of the draft EIR has been modified by adding the 
following text immediately after the word “species” in line four: 

; this report must be forwarded to the appropriate regional office of the DFG 
and the Endangered Species Unit of the USFWS in Sacramento for review and 
approval of the mitigation strategy. 

The same statement has been added to Mitigation Measure 7-2 on page 7-12 of the draft 
EIR, immediately following the word “habitats” in the last line of the mitigation. 

1-8. See Master Response 5. 

1-9. See Master Response 5. 

1-10. See Master Response 5. 

1-11. See Master Response 5. 

1-12. See Master Response 5. 

1-13. The commenter requested review of proposed haul routes. As stated in the proposed GO, 
a traffic plan will be submitted as part of the preapplication report.  The traffic report shall, 
at the least, identify the proposed route and anticipated maximum vehicle weight for all 
vehicles handling biosolids. 

1-14. The commenter’s support of Mitigation Measure 13-1 is noted. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
Biosolids Land Application 
Final Statewide Program EIR 3-4 



    

 

1-15. As the implementing agency, RWQCB input is critical to the proposed GO’s success. 
Comment noted. Also see Response to Comment 1-2. 

1-16. It is agreed that, under the Land Use Ban Alternative, people using biosolids may change 
to nonregulated sources of fertilizer, including animal manures, which could result in 
higher nitrate concentrations in soil and groundwater than would exist using biosolids 
regulated by the proposed GO. 

1-17. To clarify the definition of “exceptional quality” biosolids, the last complete sentence on 
page 2-6 of the draft EIR is hereby revised to read: 

Biosolids are considered Class A Exceptional Quality (EQ) if they meet all of 
the pollutant concentration limits and vector attraction reduction options 1-8 in 
Part 503.88, as well as Class A pathogen reduction standards. 

1-18. Comment noted. See Responses to Comments 14-3, 14-5, and 14-17. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
Biosolids Land Application 
Final Statewide Program EIR 3-5 



DELTA PROTECTION COMMISSION 
!4i15 ilLVER ROAO 
P.O. SOX 530 
W.>.LNUT GROVE. CA ~_;~go 
P1'oo• 19161 na.2290 

June 29. 1999 

Stan Martinson. Chief DWQRe<:eived 
Division ofWater Quality Division thiefsoff';~~ 
State Water Resources Conlrol Board 
901 P Street JUL 2 1999 
Sacramen10. CA 9581-f 

Subject: Draft En~ironmental Impact Report Covering General Waste Discharge 
Requirements for Biosolids land App!icacion 

Dear Mr- Martinson: 

Thank you for fonvardiug the above-named eovironmenta\ document, dated June 28. 
1999. The Commission itselfhas not had the opportunity to review the documem. so these are 
staffcommems oo.ly. They are. however. based on the Commissioo·s adopted regional land use 
plan for the Primary Zone ofthe Delta and adopted regulations. 

The proposed Geueral Order includes several areas ofthe Sate within which biosolids 
application projects cannot be permitted under the proposed General Order. This includes the 
'Jurisdictional Sacrame1110-San Joaquin River Delta"" (page ES-12 and Appendi" A. page 10). 
lb.is proposed e.-::clusion area is consistent with the Commi:,;;ion ·s regional plan and regulations 
which preclude disposal of sewage effluent and sewage sludge in tbe Delta Primary Zone (Title 
14, Section 20030 and Utilities and Infrastructure Policy P-3) due co 1be uniqueness oftbe 
geography. soils. and hydro!ngy oftbe Delta. 

The General Order should not apply in the legal Deha. or the Primary Zone ofthe Delta: 
lhe l~liguage in 1he proposed General Order should be retained. 

ll1ank you for fonvarding the environmental document to the Delta Protection 
Commission for review and cornmem. 

Sincerely. , 

'rJl((b0£, f}inl_____ 
Marnit Aramburu 
Exe;utive Director 

cc: Cbainnan Patrick N. McCarty 

2-1 



Responses to Comments from the Delta Protection Commission 

2-1. The commenter agrees with the proposed GO’s exclusion of biosolids land application 
from the Sacramento-San Joaquin River Delta.  No response is required. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
Biosolids Land Application 
Final Statewide Program EIR 3-6 



STA~f OJ' CALIFORNIA-THE RESOURCES AGENCT 
GRAY DAVIS. G<>l'emc 

DEPARTMENT OF FISH AND GAME 

SAN JOAQU~N VALLEY Ai."ID SOUTHERN S~ERR.~ REG~ON 
1234 East Shaw Avenue 
Fresno, California 93710 
(559) 243-4014 

September 10, 1999 

Mr. Todd Thompson 
State Water Resources Control Board 
Division of Water Quality 
Post Office Box 944213 
Sacramento, California 94244-2130 

Dear Mr. Thompson: 

Draft Environmental Imoact Reoort (DEIR) 
for General Waste Discharge Requirements 

for Biosolids Land Applications 

We have reviewed the .. DEIR referenced above. The subject of 
the DEIR is a proposed General Order (GO) for General Waste 
Discharge Requirements for the Discharge of Biosolids to Land for 
Use in Agricultural, Silvicultural, Horticultural and Land 
Reclamation Activities in California. Biosolids are defined as 
sewage sludge that has been treated, tested, and shown to be 
capable of being used beneficially as a soil amendment fo~ 
agriculture, silviculture, horticulture and land reclamation. 
The GO would establish a notification and permit review process 
apolicable to all persons and public entities intending to apply 
biOsolids. The GO defines discharge prohibitions, discharge and 
application specifications, transportation and storage 
requirements, and general_procedures and provisions to which all 
land appliers would be required to adhere. Our comments follow: 3-l 

Of particular importance to the Department of Fish and . 
Game's San Joaquin Valley Southern Sierra Region {Department) is 
the potential for the application of biosolids•to resul~ in t~e 
conversion of "vacant" agricultural lands that may contain native 
veaetation, vernal pools, and other wetlands and may support a 
variety of wildlife including listed, sensitive and otherwise 
orotected species, _to more intensive agricultural use. The Draft 
Environmental Impac': Report (DEiR) does discuss this impact. As 
part of the biosolids discharge permit process, prospective 
biosolids dischargers must provide proof to the California 
Regional Water Quality Control Board (Regional Board) that the 
Deoartment has received a· cooy of a Notice of Intent (NOI). 
specific pre-application repOrts must include information on 
whether the site contains habitat, unique or sensitive 
communities., or sensitive status species. The pre-application 

Mr. Todd Thompson 
Seotember ~o, 1999 
Pa9'e Two 

must also indicate whether it has :Oeen fallow for more than a 
year. Mitigation must be proposed as part of the pre
application. 

It is unclear if and/or how the Regional Board will 
determine when the proposed mitigation will be deemed sufficient 
to mitigate for imoacts. We typically recommend that prior to 
approval of a speclfic project (in this case application of 
biosolids), the project applicant should be able to show a 
cultivation history of the site back to 1985. If the project:. 
site was converted to intensive agriculture after 1985, then the 
applicant should be able to show the co1;-version wa~ ic1. _comp:~ance 
with State and Federal laws and regulations regarding wetlanc.s 3-l 
and endangered species protection. Mitigation for loss of (cont)
sensitive soecieS or habitat:. should include some level ·of of£
site habitaC reolacement. Should the Project have the poten~ial 
to result in the "take" of a State- and or Federally-listed 
species, the discharger would need to obtain appropriate State 
and/or Federal "take" authorizations. Take of any fully
protected soecies is identi=ied in Fish and Game Code Sections
3s11, 4700,~5050 and 5515. 

We recommend that the final EIR and associated permitting 
actions include more specific treatment of habi~at conversion 
impacts of biosolids aPplication. 

If you have any questions regarding these comments olease 
contact Ms. Donna Daniels, Environmental Specialist III,-at the 
address or telephone number provided on this letterhead. 

Sincerely, 

u~ltJL»kfW. E. Loudermilk'O I Regional Manager 

cc: See Page Three 
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cc: California Regional Water 
Quality Control Board 

Central Valley Region 
3614 East Ashlan Avenue 
Fresno, California 93726 

United States Army 
Corps of Engineers 

Central Valley Office 
1325 J Street 
Sacramento, California 95814-2922 

United States Fish and 
Wildlife service 

3310 El Camino, Suite 130 
Sacramento, California 95821 



 
 

 

 
   

   
   

 

Responses to Comments from the California Department of Fish and Game 

3-1. This comment addresses the adequacy of the mitigation measures proposed for biological 
resources. The commenter states that the SWRCB should request cultivation history back 
to 1985 from the applicator for the site where biosolids are to be applied.  This request has 
been considered; however, no changes to the mitigation measures have been made in 
response to this comment.  Generally, land application of biosolids will occur on sites 
where agricultural operations are ongoing.  In those cases where applications are submitted 
for the land application of biosolids and the proposed site has been fallow for more than 
1 year, biological reports, as stated in Mitigation Measures 7-1 and 7-2, would be prepared 
and submitted to the RWQCB with the notice of intent (NOI).  These reports also will be 
provided to DFG. Measures will be included in the reports to avoid, reduce, or compensate 
for biological impacts, if necessary.  DFG will be able to forward concerns to the RWQCB 
if it finds that proposed mitigation measures are not adequate to fully protect sensitive 
species or habitat. 

Also see Response to Comment 1-7. 

The commenter also expresses concern for the land application of biosolids to affect 
wetlands. The proposed GO specifically states that biosolids may not be applied within 
100 feet of surface waters, including wetlands, creeks, ponds, lakes, underground 
aqueducts, and marshes.  Furthermore, because the draft EIR is a programmatic EIR, the 
level of detail provided in the mitigation measures is appropriate. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
Biosolids Land Application 
Final Statewide Program EIR 3-7 
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~7ATii OF CAl.l;"ORff"'. HEALTH ANO HUMA... SERV•C~S AG~NCY 

DEPARTMENT OF HEALTH SERVICES 
Food and Drug Branch 
601 NORTH 7TH STREET MS-357 
P.O. Box 942732 
SACRAMENTO, CA 94234-7320 
(916) 445--2263 
FAX: (916) 322-6326 

September 10, 1999 

State Water Resources Control Board, Division of Water Quality 
Anention: Mr. Todd Thompson. Associate Water Resources Control Emdneer 
P .0. Box 944213 -
Sacramento. CA 94244-2130 

Re: Written Comments on "Draft Environmental Impact Report (DEIR) for General 
Waste Discharge Requirements for Biosolids Land Application" 

The California Depamnent of Health Services submits the following comments co assist the 
State Water Resources Control Board (SWRCB) in the development of the Environmental 
Impact Report for General Discharge Requirements for Biosolids Land Application. 

General Comments: 

1. We understand that the DEIR exclusively addresses lhe use of biosolids (municipal waste), 
and that waste from fann operations is outside the scope of developing this DEIR. However. 
from the viewpoint of public health, the final use of biosolids regardless of whether it comes 
from the municipality_ or from the farm may be the same agricultural field. And the field is the 
source of the problem, not whether the waste came from a municipality or from a farm. Since 
a large proportion of what is considered in this DEIR applies to farm waste as much as it does 
to municipal waste, we suggesr that, if possible. SWRCB consider including waste from farm 
operations in the DEIR. (As you are aware, the U.S. Environmental Protection A!!encv and the 
U.S. Department of Agriculture have proposed waste management regulations for-discharge of 
waste from large fann operations). 

We think that the comparison of human disease incidence between high biosolids application 
counties with low biosolids application counties was improper, and may have led to an 
inaccurate conclusion in the DEIR with regard to the public health risk from use of biosolids. As 
clearly described in the DEIR, the panem of use ofbiosolids has chan2ed dramaticallv over the 
last few years. A.ny cOmparison to health data would have to account for this. In addition and 
most importantly, the hypothesis that living in higher use counties conveys a higher public health 
risk implies that consumption of agricultural products, water. or for that matter air. (i.e.: 
exposure) is also higher risk in those counties: an unrealistic assumption. We believe that human 
disease incidence data is not a good way to assess the true risk from use ofbiosolids. 

4-1 

4-2 

4-3 

Wrinen Comments on DEIR for GWDR for Biosolids Land Application 

Page 2 

3. Human disease incidence surveillance systems are by definition a posteriori, that is. the 
person has already become sick. A good case control study that identifies expos~re factors, 
together with new molecular typing technology might be able to traceback a s~ec1fi~ outbr~ak 
of disease to a common source at a given field or even to the contents of the b10sohds applied 
to a uiven field if we have the source data on record. After a few years we could also correlate 
monitoring data with ground water quality data. This is why it would be good m have 
continuous monitoring data available. The proposed 3-year period seems reasonable. 

Soecific Comments: 

(1) DEIR, Chapter 5, Page 5-21: 

Under the heading "'Food Safety". the DEIR listed several federal Jaws that apply to the 
quality and safety of foods: Federal Food, Drug and Cosmetic Act (21 U.S.C. 30_1), 
Unavoidable Comaminams in Food and Food Packaging Material (21 CFR 109). Food labehng 
and Processing (21 CFR 100-199). and Good manufacruring Practices (21 CFR 110). etc. The 
list, however: did not include state laws which adopt the federal regulations and contain 
additional requirements for lhe safety of foods. We suggest that two state laws be· added to the 
list: the California Health and Safety Code, Division 104, Part 5 (Sherman Food. Drug, and 
Cosmetic Law) and the California Uniform Retail Food Facilities Law (CURFFL; Health and 

Safety Code Sections 27500, et seq.). 

The DEIR list of federal laws includes the "Model Food Code·· as one of applicable food 
safety-related regulations. The Model Food Code is not a regulation. but a federal 
recommendation for adoption by states. California does not adopt the entire Model Food 
Code. CURFFL is substantially equivalent to it. and contains most of its food safety-related 
fearures. We suggest that the ·'Model Food Code~ be deleted from the list and be replaced by 

CURFFL. 

(2) DEIR, Appendix A (Draft Text of the General Order), Page 22, Item 17: 

The draft text of the General Order, Item 17 states that "The discharger shall report any 
noncompliance which may endanger human health or the environment. Any such info~ation 
shall be provided orally to the RWQCB's executive office within 24 hours from the tune the 
discharger become aware of the circumstances ....Also. the discharger shall notify the Office 
of Eme;gency Services (l-800-852-7550) and the local health deparonent as soon as pract~cal 
but within 24 hours after the incident." DHS's Food and Drug Branch (FDB) is responsible 
for the safety of food products harvested from cropland in California including those haz:ves!ed 
from land to which biosolids have been applied. Thus. it is essential for FDB tO receive the 
information of non-compliance which may endanger human health as quickly as possible, 
assess the safety of the resultant food products, and take appropriate action. We suggest that 
the last sentence of the Item 17 be changed to read ·• ... Also. the discharger shall notify the 
Office of Emergency Services (l-800-852-7550). the State Department of Health Services' 

4-4 

4-5 

4-6 

4-7 
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Food and Drue Branch (916-445-"263) and_ the local health depamnent as soon as practical t 4-7 
bm within 24 hours after the incident. (cont) 

(3) DEIR. Chapter 5. Page 5-1 

In the first paragraph, we suggest that the second sentence be changed to read "Pathogens (or I 
pathogenic organisms) are disease-causing organisms. including cenain bacteria. parasites, and 4-8 
viruses." 

(4) DEIR, Chapter 5, Page 5-3 

In the first paragraph, the term "emerging pathogens" must be defined as this term is used 
inconsistently throughout the document. Many pathogens are considered ro be emerging 
pathogens including E. coli 0157:H? and Cyclospora which have caused several outbreaks in 
California. This paragraph seems ro limit the definition of emerging pathogens only to new, 
formerly unidentified organisms which is the rare situation. The current definition of 4-9 
emerging pathogens is "New. reemerging or drug-resiscant infections whose incidence in 
humans has increased within lhe past two decades or whose incidence threatens to increase in 
the near furore" (Emerging Infections: Microbial Threats to Health in the United States. 
Instirute of Medicine, 1992). Please make appropriate changes to reflect the broader, 
commonly known definition of an emerging pathogen. 

At the bottom of the· first paragraph please add to the examples for imponation of diseases into 
California, "(for example, bv travelers or bv imponation of contaminated food or animals)." 14-10 
(5) DEIR, Chapter 5. Page 5-4 

Please make to following changes to the second paragraph: 
"Tables 5-1 through 5-4 list. .. host organisms, the infecti~ dose, and provides ... " 

4-11 
"The infective dose for some Salmonella~ and other pathogenic ... organisms can 
muhiplv in hi!!h numbers ... " The infective dose for Salmonella sp. varies by serotype and 
host faccors. 

(6) DEIR. Chapter 5, Table 5-1 

Please correct the number of rypes of Salmonella on the left column to read "Salmonella 14-12
(>2000 cypes).·' 

(7) DEIR. Chapter 5, Table 5-3 

14-13Please add Cyclospora to the list of human pathogens. 

(8) DEIR. Chapter 5. Page 5-5, Emerging pathogens of concern 
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This entire paragraph is misleading because it implies that the cause of many disease outbreaks 
is a new or unidentified pathogen. In the majority of outbreaks a single or small list of 
organisms is suspected as a cause. It must be emphasized that the reason why there is no 
confirmation of the pathogen causing the outbreak is due to 1) the patiem not seeking medical 
attention, 2) no laboratory diagnostic tests (including st0ol cultures and examination) being 
perfonned, and 3) either late or non-reponing of illnesses hindering the investigation of 
individual cases or outbreaks. While the majority of outbreaks are due to bacterial causes, 4-14 
limitations on our diagnostic capabilities may also hinder our ability co coniinn a diagnosis. 
This section needs co be expanded to discuss these limications of the data. In addition, please 
expand this section to include the numerous sporadic cases and not Jim.it the section to 
outbreaks only. As mentioned previously, please expand the definition of "emerging 
pathogens" to include a broader number of diseases currently considered to be emerging or re
emerging. 

The term "unknown origin" should be replaced with either an "unknown~" or •·unknown 
source" depending upon whether the causative agent or the source of infection is being 14-15 
referred to. 

(9) DEIR. Chapter 5, Page 5-6 

The second paragraph references table 5-5 and attemprs co compare the number of reported 
illness to the quantities of applied biosolids. This comparison is very misleading and 
inappropriate since there are many other factors involved such as population, demographic, 4-16 
and geographic effects. It is impossible to detennine the causality or association of disease and 
quantity of biosolids application by just crudely comparing the numbers. In addition, all of the 
disease data listed in the table are inaccurate. 

In the third paragraph, ptease omit ·'voluncarily" in the sentence regarding disease reponing. 
Please recalculate all of the disease numbers (throu 11hout the document) and tables to reflect the 
most current reponed numbers of diseases for cables 5--6 throua-h 5-8 and aooendix E tables E-
l throu2h E-16. All of the number of reponed diseases appears to be erosslv underestimated. 4-17 
The acrual numbers of reponed cases compared to those listed in the cables appears to be at 
least six times hia-her. This difference will 2reatlv affect the conclusions and comparisons 
drawn based upon the inaccurate data. 

Please change "worm" to "helminthes" in the last semence of the founh paragraph. 14-18 

(10) DEIR, Chapter 5, Tables 5-6 through 5-8 

Please contact the Depanmem of Health Services. Surveillance and Statistics Section for the t 
numbers of reported diseases. The numbers presemed in these tables are grossly 4 _19 
underestimated and do not come close to the actual numbers of disease reports. We are greatly 
concerned that imerprecadons of erroneous daca will lead to inaccurate conclusions. Population 



Wrinen Comrnems on DEIR for GWDR for Biosolids Land Application 
Page 5 

data for each county as well as presentation of crude rates of diseases by county (number of ')'4-19 
cases per 100,000 population) will allow for bener comparison of disease incidence between !<cont)
counties. 

(11) DEIR, Chapter 5, Page 5-14 

In the fourth paragraph, please make the following changes: 
" ... u-ansmission of disease has been documented in California as it related to biosolids 
management althouah the p0tential exists." 

(12) DEIR, Appe0:dix E, Page E-1, Pan I. Diseases of Interest 

Please omit "voluntarily,. in the last paragraph. Please expand to describe how diseases are· 
reponed and the problem of under-reporting in California. It has been estimated that only a 
very small percentage of actually cases are reponed to the health depanment. By focusing 4-21 
only on the numbers of reponed cases, the true incidence of disease will be underestimated and 
this will greatly affeq any conclusions drawn. 

(13) DEIR, Appendix E, Page E-1, Bacterial Diseases 

Please expand the name of "E.coli 0157" to "E.coli O157:H7." Please note that it is the 
letter "o" before the 157 and not a zero. Please make this change throughout the document. 14-22 
In the first sentence. please replace "guts" with "intestinal tracts." 

(14) DEIR, Appendix E, Page E-5 

Please add "reptiles" to the list of Salmonella animal reservoirs since other reptiles besides 14-23 
turtles and tonoises can be a reservoir for Salmonella. 

For the third paragraph. please provide a corresponding range of the rates of salmonellosis 
since a range is given for the number of estimated cases. Please revise the numbers of 
salmonellosis in California based upon the current numbers of reported cases. 

At the end of the fourth paragraph. please conven the S. typhi morbidity rate to number of 14-25 
cases per 100,000 population which is a standard format of presenting disease incidence. 

(15) DEIR, Appendix E, Page E-11, Ameobiasis 

Correct spelling of '- amoebiasis ,. to amebiasis. Please elaborate that none of the cases have 
been definitively associated with biosolids however, most cases are not investigated to the 
extent as to make a definitive association. For amebiasis cases in addition to 4-26 
campylobacteriosis, giardiasis, salmonellosis (other than typhoid fever). and shigellosis, only 
summary counts of cases are reported t0 DHS and a thorough investigation by the local health 
department into each case of these diseases is not always conducted. 
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(16) DEIR, Appendix E, Page E-23, Roundworms 

Please change the last sentence to read "This disease occasionally occurs and is not a 
reportable disease in California." 

(17) DEIR, Appendix E, Page E-27, Pathogens of concern 

Please include the definition of emerging pathogens in comment (2). Please expand tables E- I 
17 through E-19 to include a comprehensive list of organisms currently considered to be 4-28 
emerging pathogens. 

Hopefully, the information provided is helpful to you. If you have questions, please call me or 
Dr. Chang-Rae Lee at 916-445-2263. 

Sincerely, 

~~ 
James M. Waddell, Acting Chief 
Food Safety Sectio~ 
Food and Drug Branch 



 

 
 

 

  

  

 

 

Responses to Comments from the California Department of Health Services 

4-1. The similarities between biosolids and animal manures/waste in terms of pathogens is 
acknowledged.  However, the two potentially beneficial materials are different enough in 
composition to be addressed separately.  As mentioned, the U.S. Department of Agriculture 
and the U.S. Environmental Protection Agency (EPA) are developing management options 
for animal manures/waste.  That approach will most likely be specifically oriented toward 
the federal program and the type of waste, focusing on different potential environmental 
impacts. 

4-2. Human disease incidence data were reported to indicate the relative degree of human 
disease to areas of biosolids use. This information was not used to draw conclusions 
regarding the health risk associated with biosolids use.  Also see Response to Comment 
4-16. 

4-3. The assumption that there was a greater risk associated with increased biosolids use was 
not made, nor was a hypothesis to this effect made in the comparisons.  Human disease 
incidence data were used only to determine whether there was any association between 
counties where biosolids were applied and any greater number of disease cases identified 
through the current reporting system.  A revised set of disease case records and the 
calculated incidence per 100,000 population by county are presented in Appendix B of this 
final EIR, a revised version of Appendix E from the draft EIR. 

4-4. Comment noted.  The comment supports development of a study to evaluate human disease 
incidence utilizing the monitoring data collected by the provisions required under the 
proposed GO for land application. The provisions of the proposed GO should provide site-
specific information that could be used in any future studies.  No studies are proposed or 
recommended by SWRCB staff at this time. 

4-5. The following items are added to the list of regulations in Chapter 5, page 5-22: 

# California Health and Safety Code, Division 104, Part 5 (Sherman 
Food, Drug and Cosmetic Law) 

# California Uniform Retail Food Facilities Law (CURFFL; Health and 
Safety Code Sections 27500 et seq.) 

4-6. The following item is deleted from the list of regulations in Chapter 5, page 5-22: 

# Model Food Code (42 U.S.C. 243 and 311 and 31 U.S.C. 686 
authorities) 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
Biosolids Land Application 
Final Statewide Program EIR 3-8 



 

 
 

 

  

 

4-7. By contacting the Office of Emergency Services, it was believed that all necessary agencies 
would receive notification. However, the text of the proposed GO, as found in Provision 
No. 17 of Appendix A, now reads as follows: 

Also, the discharger shall notify the Office of Emergency Services . . . the State 
Department of Health Services Food and Drug Branch (916/445-2263), . . . 

4-8. In Chapter 5, page 5-1, the second sentence of the first paragraph has been changed as 
follows: 

Pathogens (or pathogenic organisms) are disease-causing organisms, including 
certain bacteria, parasites, and viruses. 

4-9. In Chapter 5, page 5-3, in the second paragraph, the second sentence, “Emerging pathogens 
are briefly described . . . (there have been no reported disease outbreaks)” has been 
replaced with the following: 

Emerging pathogens are organisms responsible for new, reemerging, or drug-
resistant infections whose incidence in humans has increased within the past 
two decades or whose incidence threatens to increase in the near future. 
Included are such pathogens as E. coli O157:h7 and Cyclospora, which have 
caused several outbreaks in California. 

4-10. Also on page 5-3 in the second paragraph, the following has been added to the second-to-
last sentence: 

(for example, by travelers or by importation of contaminated food or animals). 

4-11. The first full paragraph on page 5-4, starting with the 12th line, has been changed to read 
as follows: 

Tables 5-1 through 5-4 list the specific disease organisms, diseases they cause, 
host organisms, and the infection infective dose.... 

With the sentence beginning on line 17, make the following changes: 

The infective dose for some salmonellae salmonella serotypes and other 
pathogenic . . . organisms can increase multiply in high numbers. . . The 
infective dose for Salmonella sp. varies by serotype and host factors. 

4-12. In Table 5-1, the number of types of salmonella in left column has been changed to (>2,000 
types) from (1700 types). 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
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Also in Table 5-1, “infectious” has been changed to “infective” in the heading for the last 
table column. 

4-13. The following information has been added to Table 5-3, at the end of the list of human 
pathogens: 

Cyclospora cayetanesis Cyclosporiasis (severe Diarrhea) None known 

4-14. On page 5-5, under “Emerging Pathogens of Concern”, the entire paragraph has been 
replaced as follows: 

In most outbreaks of unknown cause or unknown source, a single or small list 
of organisms is normally suspected.  If the causative agent is not identified or 
confirmed, it is because (1) the patient not seeking medical attention, (2) no 
laboratory diagnostic tests (including stool cultures and examination) are 
performed, and (3) either late or nonreporting of illnesses occurs that hinders 
the investigation of individual cases or outbreaks.  Although most outbreaks are 
attributable to bacterial causes, limitations on our present diagnostic 
capabilities may also hinder a confirmatory diagnosis.  New techniques using 
genetic markers and electron microscopy have improved laboratory capabilities 
to detect and identify pathogens, particularly viruses.  There continue to be 
numerous sporadic cases of diseases (particularly gastroenteritis) of unknown 
cause or unknown source that arise and may be associated with a number of 
agents or sources.  A literature review of disease outbreaks on a worldwide 
basis was performed to determine some of the emerging pathogens and their 
modes of transmission. The results of this search are summarized in 
Appendix E. The results indicated that the reported cases are normally 
associated with poor sanitation, poor food preparation and handling practices, 
or drinking contaminated water. Information on emerging pathogens of 
concern (bacteria, parasitic microsporidians, viruses, and bovine spongiform 
encephalophathy) is presented in Appendix E. These are in addition to those 
pathogens such as E. coli O157:h7 and Cyclospora that which have caused 
several outbreaks in California. 

4-15. See changes made as noted in Response to Comment 4-14. 

4-16. The comparison of biosolids land application amounts and acreages with the incidence of 
disease and reported number of cases was presented to determine the relative magnitudes 
of biosolids use and relate this to disease incidence in counties where land application is 
greatest.  The Department of Health Services’ (DOHS’s) comments are noted; revisions 
to the text and tables have been made to reflect those comments. 

It is clear that many factors are involved in disease rates, such as population, demographic, 
and geographic effects.  However, given the nature of the comments received, reporting of 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3. Comments and Responses to Comments 
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outbreaks is of interest, particularly in those counties where the use of biosolids is most 
intense. It is hoped that this information will be helpful to those interested in any particular 
health-related concerns. It can be used to review trends in reported disease, and the relative 
magnitude of various illnesses.  It is again noteworthy that no evidence has come to light 
during preparation of this EIR that indicates land application of biosolids can be related to 
any reported disease case in California. 

The disease statistics database has been revisited and revised to reflect the corrected 
number of reported cases. The requested revisions have been made to Tables 5-6 through 
5-8 and Tables E-1 through E-16; and these have been replaced by Tables 5-6a though 5-
8a. These tables are provided at the end of the Response to Comments.  In addition, new 
tables numbered 5-6b though 5-8b and Tables E-1b through E-16b have been added to 
reflect incidence rates per 100,000 people based on population in each county.  The time 
frame for the diseases has been reported for the period 1990 through 1998 where data is 
available. Note that the reported disease cases are “provisional” for the years 1996 through 
1998 according to the DOHS. This means that minor revisions of the reported number of 
cases are still occurring. 

See attached revisions to Tables 5-6 through 5-8, which contain updated and corrected 
disease statistics summaries ranked by number of cases for the state totals and 
alphabetically by county for the incidence rates.  These tables are labeled 5-6a through 5-8a 
for the number of cases and 5-6b through 5-8b for the incidence rates. 

See Appendix B (formerly DEIR Appendix E) for revised text and tables of the Public 
Health Technical Appendix that provide detailed year-by-year statistics for disease case 
numbers and incidence rates based on population. 

Revisions to the text starting on paragraph 3 of page 5-6 and ending with paragraph 2 on 
page 5-7 are as follows: 

Data on the diseases of interest (those listed in Tables 5-1 through 5-4) were 
obtained from the DHS Department of Health Services (DOHS) (descriptions 
of the diseases of interest are provided in Appendix E).  These data consisted 
of records on reportable diseases that are voluntarily provided by local county 
and city health departments (Starr pers. comm.).  The diseases for which data 
were obtained are those with causative agents that could be derived from 
biosolids; therefore, certain diseases that were rare, not reported, or not related 
to biosolids were not included (AIDS, fungal diseases, and nonspecific 
gastroenteritis).  The DHS DOHS information consisted of 46,159 records 
representing 300,818 cases of disease and covering the period from 1991 1990 
though 1998 for some diseases and 1993 1992 to 1998 for Enterotoxic E. coli 
O157:h7  others of more recent origin/or reporting requirements. The 
information was sorted by county, year, and disease (and broken down by 
pathogenic organisms) and is presented in Tables E-1a and E-1b through E-16 

California State Water Resources Control Board June 30, 2000 
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a and E-16b in Appendix E for the number of cases and the incidence rate per 
100,000 people by county and summarized on a statewide basis by year in 
Tables 5-6a and 5-6b. The summary data show that the number of cases of a 
particular disease and incidence rates varies vary from year to year as 
conditions favor its occurrence in a particular population. 

The incidence of diseases presented on a statewide basis in Table 5-6a are 
shown by county for the past 6 to 8 6-9 years (depending upon when the 
reporting was started for a particular disease) in Tables 5-7a and 5-7b and 5-8a 
and 5-8b. Also shown next to each county name (in parentheses) is the 
county’s ranking in the state from the highest (1) to the lowest in terms of the 
amount of biosolids applied on land in that county in 1998.  Table Tables 5-7a 
and 5-7b contains contain a summary of the bacterial and viral diseases. Table 
Tables 5-8a and 5-8b  summarizes summarize the data on parasitic protozoan 
and worm helminth diseases that are reported. 

As noted in Tables Table 5-5 7 and 5-8, the Central Valley counties of Kern, 
Merced, and Kings ranked first, second, and third in terms of the amount of 
biosolids that were land applied. The amounts applied (see Table 5-5) were 
32%,13%, and 13%, respectively, of the statewide total, or about 58% of the 
statewide total that was land applied.  These three counties had no reported 
cases of salmonellosis or shigellosis, the two most prevalent bacterial diseases, 
in 6 years. 

The comparison of the number of reported outbreaks of acute infectious disease 
and the listing of counties where biosolids reuse occurs showed no apparent 
association between the highest biosolids use and any unusual illness outbreaks 
or patterns. Furthermore, no incidents of acute or chronic disease associated 
with the use or handling of biosolids were found through examination of these 
data, discussions with public health officials and a , or review of available 
literature and discussions with other experts in the field revealed no reported 
disease problems associated with biosolids land application operations.  Again, 
the types of diseases that might occur are not those that would normally be 
reported unless it was a severe case involving a visit to a doctor or hospital. 

4-17.  The third paragraph of page 5-6, third sentence is revised by striking out the word 
“voluntarily”.  See Response to Comment 4-16 for information on the revised and 
expanded presentation of disease data. 

4-18. In the last sentence of the fourth paragraph on page 5-6,“worm” has been changed to 
“helminthes”. 

4-19. See Response to Comment 4-16. 

California State Water Resources Control Board June 30, 2000 
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4-20. On page 5-14, in the fourth paragraph, the following changes have been made: 

No reported cases of airborne transmission of disease were identified have been 
documented in California as it related to biosolids management although the 
potential exists. 

4-21. In Appendix E of the draft EIR, page E-1, Part 1, Diseases of Interest, the last sentence of 
the paragraph is modified as follows: 

The information on disease incidence reflects the data collected by the existing 
statewide voluntary public health reporting system, in which local health 
departments (two city and all county health departments) participate.  Disease 
data are reported only for those whose illness results in a visit to a physician or 
local clinic or hospital and thus represent only a small percentage of the actual 
cases of illness that may occur.  The true incidence of disease from pathogens 
causing gastroenteritis and other general symptoms normally treated with over-
the-counter drugs will be underestimated and thus greatly affect any 
conclusions drawn from the disease incidence data reported herein. 

For this change and many others, see the revised Appendix E, included as Appendix B of 
this final EIR. 

4-22. Change the name “E. coli 0157” to “E. coli O157:H7” in the heading on page E-1 of the 
draft EIR, in all subsequent text notations, and in Table E-1. 

In the first sentence of the third paragraph of page E-1, replace “guts” with “intestinal 
tracts”. 

For this change and many others, see the revised Appendix E, included as Appendix B of 
this final EIR. 

4-23. Change the first sentence at the top of page E-5 to read as follows: 

...poultry, swine, cattle, rodents, dogs, cats, turtles and tortoises reptiles. 

For this change and many others, see the revised Appendix E, included as Appendix B of 
this final EIR 

4-24. Regarding Appendix E, page E-5, see the revised Appendix E, included as Appendix B of 
this final EIR. 

4-25. Regarding Appendix E, page E-5, see the revised Appendix E, included as Appendix B of 
this final EIR. 

California State Water Resources Control Board June 30, 2000 
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4-26. In Appendix E, page E-11, change the spelling of “Amoebiasis” to “Amebiasis”. 

For this change and many others, see the revised Appendix E, included as Appendix B of 
this final EIR 

4-27. For the requested clarification to and additional changes to Appendix E, page E-23, 
Roundworms, see the revised Appendix E, included as Appendix B of this final EIR. 

4-28. The definition of emerging pathogens in Appendix E, page E-27, Pathogens of Concern, 
was provided and Tables E-17 through E-19 were expanded to include additional 
organisms considered emerging pathogens. 

For the requested clarification and additional changes, see the revised Appendix E, 
included as Appendix B of this final EIR. 

California State Water Resources Control Board June 30, 2000 
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,_~~: 43301 Division St., Suite 206 (805) 723-8070 
P.O. Box 4409 Lancaster CA 93539-4409 Fax (805) 723-3450 

Antelo... 0\1"1311 Charles L. Fryull, Air Pollution Control Officer 

July 12, 1999 

Todd Thompson 
Stare Water Resourees Control Board, Water Quality Division 
P.0. Box 944213 
Sacramento, CA 94244-2130 

Re: General Waste Discharge Requirements for Biosolids Land Application Draft EIR 

Dear Mr. Thompson· 

The Antelope Valley Air Pollution Control District (AVAPCD) has reviewed the General Waste 
Discharge Requirements for Biosolids Land Application Statewide Program Draft Environmental Impact 
Report (EIR). The AVAPCD recommends that the following comment be addressed in the final EIR: 

The General Order discharge prohibitions as reiterated in the executive summary include a 
requirement that: 

"No application or incorporation into the soil is pennitted when wind may reasonably be expected 
to cause airborne particulates to drift from the site." 

The air quality impacts section specifies the following requirement as a minimizing factor: 

"The release of any visible airborne paniculates from the application sice during biosolids 
application or subsequent to spreading onto the soil wil! be prohibited." 

Both prohibitions sh.ould be included in the General Order, with some additional language that 
defines h.ow they will be enforced. AVAPCD suggests specifying a wind gust threshold for 
application and incorporation, based on the moisture content of the material. AV APCD also suggests 
specifying a moisture content minimum that would apply during application and for a number of days 
after in order to minimize visible parcicu!ate release. 

Thank you for the oppornmity to comment on the GenMal Wa.~te Discharge Requirements for Biosolids 
Land Application Draft EIR. If you have any questions regarding rhis letter, please conract Alan 
De Salvio, Air Quality Engine-:!r, at (760) 245•1661, extension 6122. 

Eldon Heaston 
Deputy Air Pol!ution Control Officer 

Biosolid.$ DEIR.doc 

Governing Board 
R,w. Henry W. Hearns. Chair Joe Davies Yem Lawson Ken McCoy Ken McDonald Da",id Myers Frank Robens 
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Responses to Comments from Antelope Valley Air Pollution Control District 

5-1. See Master Response 9. 
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Don Ratzlaff, Second District 

August 17, 1999 

Tuo!umne County 
Administration Center Edna M. Bowcutt 
2 South Green Street Clerk otth8 Board 

Sonora, Calrfornia 95370 ofSupervisors 

Phone (209) 533-5521 
Linda R. RojasFax (209) 533..3549 Assistant Clark 

Laurie Sylwester, Third Dis/lict 
Larry A Rotelli, Fifst Districf 

Richard H. Pland, Fifth Ois/lictMark V. Thomton, Foufth District 

Todd Thompson 
Associate Water Resources Engineer 
Division of Water Quality 
State Water Resources Control Board 
P.O. Box 944213 
Sacramento, CA 94244-2(30 

RE, Draft F.JR for "enernl wa:,te discharge requirements for biosollds land ilOPlicntion 

Dear Mr. Thompson: 

On behalf of the Tuolumne County Board of Supervisors. Solid Waste Committee, thank you for the opporrunicy to 
respond to the above. 

We recommend that the final EIR address the following: 

I. Analyze the necessary funds and staffmg needed to adequately administer 
this program. 

As you are aware. biosolids are used as a soil amendment in over 75% of counties. We are pleased to see your 
agency propose a protec1ive statewide biosolids management program to address escalating proposals for land 
application reuse ofbiosolids. We suppolt the use of\and application ofbiosolids only when it can be done in a 
manner that does not pose any significant threat 10 public health. water quality and tlte long tenn sustainability of 
agricultural !and. Your agency's proposed program will only be acceptable on the provision that funds and staffing 
resources are allocated 10 adequately administer the program. 

Sincerely, 

~ '-'-< iJ!Lfu'--'A-1::-::{r~..... _, ~:y_· ._, 
L,urie Sy!wester, Supervisor Dist. 3 
Solid Waste Committee Chairperson 

LS:dmm 

cc: Don Raulaff, Supervisor Dist 
Walt Kruse, Director Division of Environmental Health 
Jerry Benincasa. Director 
Depamnent of Agricultural/Weights & Measures/Air Pollu1ion 

li1e:di(llla\eir 



Responses to Comments from Tuolumne County Board of Supervisors 

6-1. See Master Response 1. 
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Don Ratzlaff, Second District 

August 17, 1999 

Tuo!umne County 
Administration Center Edna M. Bowcutt 
2 South Green Street Clerk otth8 Board 

Sonora, Calrfornia 95370 ofSupervisors 

Phone (209) 533-5521 
Linda R. RojasFax (209) 533..3549 Assistant Clark 

Laurie Sylwester, Third Dis/lict 
Larry A Rotelli, Fifst Districf 

Richard H. Pland, Fifth Ois/lictMark V. Thomton, Foufth District 

Todd Thompson 
Associate Water Resources Engineer 
Division of Water Quality 
State Water Resources Control Board 
P.O. Box 944213 
Sacramento, CA 94244-2(30 

RE, Draft F.JR for "enernl wa:,te discharge requirements for biosollds land ilOPlicntion 

Dear Mr. Thompson: 

On behalf of the Tuolumne County Board of Supervisors. Solid Waste Committee, thank you for the opporrunicy to 
respond to the above. 

We recommend that the final EIR address the following: 

I. Analyze the necessary funds and staffmg needed to adequately administer 
this program. 

As you are aware. biosolids are used as a soil amendment in over 75% of counties. We are pleased to see your 
agency propose a protec1ive statewide biosolids management program to address escalating proposals for land 
application reuse ofbiosolids. We suppolt the use of\and application ofbiosolids only when it can be done in a 
manner that does not pose any significant threat 10 public health. water quality and tlte long tenn sustainability of 
agricultural !and. Your agency's proposed program will only be acceptable on the provision that funds and staffing 
resources are allocated 10 adequately administer the program. 

Sincerely, 

~ '-'-< iJ!Lfu'--'A-1::-::{r~..... _, ~:y_· ._, 
L,urie Sy!wester, Supervisor Dist. 3 
Solid Waste Committee Chairperson 

LS:dmm 

cc: Don Raulaff, Supervisor Dist 
Walt Kruse, Director Division of Environmental Health 
Jerry Benincasa. Director 
Depamnent of Agricultural/Weights & Measures/Air Pollu1ion 

li1e:di(llla\eir 
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Board of O!rectors www.palmdafewater.org State Water Resources Control Board 
LESLIE 0. CARTER t.,1GER\.OF. SENECAL BRADLEY. GOSNEY & KRUS::C !..J.P,_, ATTN: Mr. Todd Thompson, 

RONAlO 0. CUNNINGHAM -- Associate Water Resources Control Engineer -2- August 19, 1999 
0MS"'1\2 

JAY 8. FREEMAN 
[)M..,.3 

LYNN 0. COFFi:Y 

°"''"'"~ I 
3) Record searches and field inspections should be required to locate all INOLAN NEGAARD 

0 .......... 5 active, inactive, and abandoned wells at the proposed land application 7-3 
site and adjacent properties. 

August l9, l999 
The District would like to see these three items included in the GO or the 

Modified GO Alternative. A grave concern is the statement made on Page ES~l6 
State Water Resources Control Board acknowledging the lack of staffing and funds to adequately monitor and enforce 7 A 
ATTN: :Mr. Todd Thompson, biosolids regulations. State level administrative or legislative changes are needed to 
Associate Water Resources Control Engineer ensure any regulatory program fulfills its intent. 
90l P Street 
P. 0. Box 944213 The District also supports adopting the Modified GO Alternative, including the I 

7 5Sacramento, CA 94244-2130 above listed changes. As stated, it is the environmentally superior alternative and is a -
reasonable approach if it is enforced. 

RE: COMMENTS ON DRAFT E.I.R COVERING GENERAL WASTE 
DISCHARGE REQUIREMENTS FOR BIOSOLIDS LAND Please let me know ifyou have any questions. 
APPLICATION DATED JUNE 28, 1999 

Very truly yours, 
Dear Mr. Thompson: 

The District's review of the subject draft E.I.R found that many concerns raised 
in our November 30, 1998 letter were either not addressed or not included in the d,LJ!J. ~ 
proposed General Order (GO). However, some concerns are reflected in the proposed DENNIS D. LwYlOREAUX, 
project and the Modified GO Alternative. General Manager 

Major concerns that remain to be addressed are: DDUdtd 

l) It is not clear what the application and annual fees will be. The fees must cc: Board ofDirecrnrs 
be sufficient to fund the administration and monitoring of land 7-1
applica1ion operations by the Regional Boards. Titis should include a site 
inspection prior to _issuance ofa Notice ofApplicability. 

2) The draft requirements do not include criteria or methods of establishing 
the agronomic rate or nitrogen carry-over. These are needed to 

7-2
accurately apply biosolids. This must be provided in the final 
requirements to make them universal and enforceable. 

https://t.,1GER\.OF
www.palmdafewater.org


  

   
 

 
   

 

 

  

 

Responses to Comments from Palmdale Water District 

7-1. A site inspection prior to issuing any waste discharge requirement is advisable and should 
be paid for by the discharger.  The fee system is intended to cover even individually issued 
waste discharge requirements, including pre-inspections.  Pursuing general waste discharge 
requirements is a more streamlined process and therefore is more cost effective. Also see 
Master Response 1. 

7-2. Comment noted.  For the agronomic rate calculation to be determined correctly, the soil 
carry-over of nitrogen must be included.  As pointed out, the Monitoring and Reporting 
Program in the proposed GO did not have a location to report this information.  But the 
draft text of the GO in Appendix A’s Monitoring and Reporting Program now includes 
reporting locations for residual soil nitrogen in both the Pre-Application Report and the 
Annual Report. 

7-3. The Notice of Intent and the Pre-Application Report require that wells be identified on a 
USGS 7.5 Minute map or similar map. The extent of the search on the part of the 
landowner and generator, who are the principal entities responsible for compliance, has not 
been specified.  However, the discharger is also required to notify local water districts, and 
the county health and planning departments.  Such notifications may also assist in 
identifying such wells. 

7-4. Comment noted and discussed in responses to comments 7-1, 7-2 and 7-3, and Master 
Response 1. 

7-5. The commenter identifies the Modified GO Alternative, with the revisions recommended 
in comments 7-1 through 7-4, as the district’s preferred alternative. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-17 



JAMESTOWN SANITARY DISTRICT 
18351 MAIN STREET. POST OFFICE BOX 247 - JAMESTOWN. CALIFORNIA 95327 
OFFICE: {209) 984-5177 MAINTENANCE: (209) 984-3536 

August 29, 1999 

Todd Tnompson, Associate engineer 
State Water Resources Control Board 
Division ofWater Quality 
P.O. Box 9442B 
Sacramento, CA 94244-2130 

Subject: Draft EIR Covering General Waste Discharge Requirements for Biosolids Land 
Application 

Dear Ivfr. Thompson. 

Attached. please find the District's Comments on the Draft EIR. 

Sincerely, 

/.'r:;> OL.-
!._ /~y 

Ron Boyd-Snee 
Operations Manager 

Enclosures 

I. Executive Sunm,ary: The Executive Summary states that the purpose of the EIR is to 
comply with a Superior Cowt decision. The summarv would also !ead the reader to 

understand that a State wide program was required~ result of that court order. It is our 
understanding that the Superior Court allowed application ofC!ass A Biosolids to 
continue indefinitely. Further, Water Code Section 13274 allowed either the State Board 
or regional Boards to adopt a General Order for Biosolids land application. If this is the 
case, a no action alternative. for projects receiving approval in the form ofan EQ Waiver 
for the Regional Water Quality Control Boards CVR. should be included. 

b. The Summary also states that one of the objectives create a cost effective 
program and to streamline the pennitting process. Neither of these provisions 
were included in the court decision or Water Code Section. We commented on 
future costs to POTW'S in our previous correspondence, however, cost efficiency 
was excluded as a consideration in this, an environmental document. All costs 
considerations and efficiencies should be considered on an equal basis or not 
considered at all. 

c. The objective ofa State wide program may not be achievable or practical. 
California is diverse in climate. topography and culrure. A "one size fits au•· nms 
counter current to this diverse !and. Further, Counties are able to re2ulate or even 
ban biosolids applications. It would appear that the main objective ofthe GO is to 
accommodate those generators which cannot land apply within their own 
jurisdictions and must export to other areas. It has been our experience that the 
real public issue is the import of waste from other communities. Adoption of the 
GO would only serve to increase apprehension in areas thought suitable for 
biosolids impons. 

2. The Draft GO 

a. The drafted GO contains language regarding public concern over the bulk 
application ofClass A biosolids. It is important to point out that there is no way 
to qualify this statement. TI1is statement appeared in the draft GO prior to the 
public meetings held throughout the state. This statement is a result ofa political 
special interest group being allowed to add unsubstantiated claims to the draft GO. 

It is our experience that those person(s) concerned about biosolids application do not 
differentiate between class A or B biosolids. Tbe statement regarding public concern over 
class A biosolids should be eliminated from consideration unless :ind until that concern 
reaches the State Board by the public through the CEQA process. There is no single political 
special interest group that is authorized to speak on behalfof the citizens ofCalifornia. 

8-1 

8-2 

8-3 

8-4 



Draft EIR covering General Waste Discharge 
for Biosolids Land Application comments 
page:?. 

The draft GO equates re211lation with oversi!zht. This is a serious mistake. ff the public is 
concerned about oversight, then the solution would be to provide that assurance of sufficient 
oversight. Restrictive regulation,. in of itself: does not meet the expectation of increased 
oversight. The DEIR also fails to recognize that this concern with oversight was addressed in the 
National Research Council's report Use ofReclaimed Water and Slude:e in Crop Production. 
That report recommends that oversight be accomplished on a local level, and we concur. We 
have encoura2ed the Countv to form a citizen's oversie:ht committee staffed as necessary with 
representativ;s from the agricultural commissioner's office, environmental health and planning 
departmems. 

AFFECT ON PUBLIC WORKS PROJECTS 

Our biosolids reuse project is a public works project. The project was developed to both satisf)'· 
the District's Waste Discharge Requirements and provide long term solution for residuals 
management. This phase is only one element in an over all plan to relocate the District's 
Wastewater Plant within the next several years to this site. The project complied with CEQA and 
was permitted by the Regional Water Quality Control Board on a site specific basis. It is not our 
intent to question the State Board's authority to further regulate biosolids, but rather to call 
attention to the issue ofexisting public works projects which would be affected. Absent evidence 
ofa risk to public, public works projects should be allowed to continue. The State Board should 
not allow special interest groups to condition public works projects after the fact and once they 
have complied with all applicable laws and have adequate permitting. To revisit a public works 
project and impose additional restrictions years later (absent a risk to the public) would undennine 
the ability ofany project, public or priva_te, to continue. 

AFFECT ON AGRICULTURE 

Further regulation may hamper the State's agriculture. As was mentioned in the Draft EIR, little 
or no silvaculture utilizing biosolids exists in California. However, also noted was the existence 
ofbiosolids projects in the Paci.fie Northwest. Our project is a pilot project which would 
demonstrate the effective use ofbiosolids in silvaculture in California at lower elevations. 
Potentially, California could enter the same markets as the Pacific Northwest for poplar wood. 
The proposed GO would eliminate our demonstration project and we are unaware ofany similar 
project within the State. Due to the sizable investment ofcapital, this project and its potential 
market, may never be realized as the risk ofever changing regulation would deter investment. 

Hybrid Poplars and other high nutrient adsorbing crops would actually reduce the amount ofland 
needed for biosolids application. As stated earlier. these trees can utilize up to 380 lbs ofN/ac/yr 
or five times the amowit utilized by dry land pasture. 

Draft EIR covering General Waste Discharge 
Requirements for Biosolids Land Application 
Comments • page 3 

Additionally, Hybrid Poplar trees are used for soil remediation using a process tenned "phyto
remediation". Studies are also being conducted to determine the carbon sequestration capabilities 

8-5 ofHybrid Poplar which could be significant in addressing the issue green house gas. All of the 
district's work in these areas are funded through biosolids application with the return of the 
invesEment to be made by sale ofproduct. 

GENERAL COMMENTS, 

It is unclear how the proposed action wouid affect existing projects. Ifenacted as proposed and 
applied to the Jamestown project, it is most likely the project would be abandoned. Exisring 
residences are well with the 500 ft set back requirements. To avoid the General Order. the district 
could apply at 10 tons per acre or less. This would equate to approximately 30 lbs of nitrogen per 
acre per year (N/ac/yr) while a mature Hybrid Poplar tree's uptake 380 lbs (N/ac/yr). 
Additionally, more ground would be needed under the GO each year in order to satisfy both the 
District's need and regulatory requirements. 

8-6 
The proposed GO is far too conservative relative to set back requirements for wells and 
residences especially for EQ Class A biosolids. Application ofbiosolids at agronomic rares is an 
ample safeguard for protection ofground water. Existing regulations are ample to safeguard 
nearby residences from nuisances. 

Although we understand the requirement for a GO (Water Code Section 13274) we question the 
wisdom of"one size fits all". Perhaps the State Board should in.fluen~e the legislature to allow 
permitting either by General Order or specific WDR whichever is better suited to the individual 
project. Many of the public's concerns regarding biosolids land application can be addressed 
through site and crop selection, and project management. 

Individual Counties which have or will ban or effectively ban biosolids reuse on land should be 
made responsible for the resulting impacts to other areas. 

8-7 

8-8 

8-9 

8-11 
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Responses to Comments from the Jamestown Sanitary District 

8-1. The No-Project Alternative in the draft EIR is based on the assumption that land 
application would continue to be regulated in its current form by the RWQCBs through 
individual waste discharge requirements or exemptions.  This analysis, therefore, includes 
a continuation of EQ waivers and individual WDRs issued by the RWQCBs as allowed 
under existing regulations.  A new or separate alternative is not needed to assess the effects 
of this no-action situation. 

8-2. The referenced portion of the draft EIR is on pages 2-8 through 2-10.  This section 
describes the SWRCB’s program objectives, which include providing a streamlined 
permitting process for the regulated community.  The EIR contains the program’s 
environmental effects; a complete economic evaluation has not been undertaken in this 
document because it is not considered a CEQA issue. 

8-3. A program EIR is not a “one size fits all” document. Rather, it is intended to provide a 
broad environmental analysis of a large program (in this case, the proposed GO).  An 
individual project (in this case, a specific application request) would be reviewed by the 
RWQCB with jurisdiction over the application site. If the project meets all of the proposed 
GO’s requirements, the RWQCB could approve the project using the program EIR as 
CEQA compliance. A project that does not meet those requirements or presents 
exceptional circumstances may be required to apply for an individual permit and undergo 
additional environmental review. 

The commenter also states that adopting the proposed GO would increase apprehension 
of biosolids land application. We disagree; the proposed GO is designed so that the land 
application of biosolids can occur in a conservative manner, whether using local biosolids 
or biosolids from outside the area. 

8-4. This portion of the proposed GO has been re-evaluated and changed. The text of the 
proposed GO, as found in Finding No. 2 of Appendix A, now reads: 

However, public acceptance to it is believed that large scale uses has indicated 
the need for require oversight at this time, regardless of the actual threat to 
water quality while done when applied at agronomic rates and using best 
management practices.  The perception Accordingly, this General Order can be 
applied to such sites to ensure that biosolids are being properly used of and not 
an activity of unregulated dumping necessitates that t. This regulatory tool may 
be used to regulate material that is land applied . . . 

This accurately describes and conveys the concern regarding Class A EQ biosolids. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-18 



 

  

  

8-5. Nothing in this action pre-empts local authority on this issue.  Proactive efforts by 
communities to address this issue can only support or supplement adequate oversight.  This 
is not a process that forces communities to use or cease using biosolids where the existing 
applications are performed in a manner that protects water quality and the environment. 
It is acknowledged that regulation and oversight are not equals.  But the proposed GO 
process involves regulatory oversight which includes inspections, monitoring, and 
interaction with regulatory staff.  Hence, the proposed process involves both regulation and 
oversight. 

8-6. See Master Response 2. 

8-7. Experimental projects, in most cases, will not comply with all conditions of the proposed 
GO and must be addressed on a site-specific basis through the application for waste 
discharge requirements process or as a formal waiver. Such projects are not “typical” land 
application operations and are therefore unlikely to fall within the scope of the proposed 
GO. Nothing in the process would exclude individual experimental projects from being 
permitted using individual waste discharge requirements. 

8-8. See Response to Comment 8-7. 

8-9. The proposed GO has been modified to include a footnote allowing for a lesser setback if 
not opposed by the  adjacent landowners within 500 feet of the operation, and approval of 
the Executive Officer.  Also see Master Response 2. 

8-10. The setbacks for wells allow for lesser distances provided that adequate conditions are met. 
See Response to Comment 8-9 regarding offsite residences. 

8-11. The proposed GO’s intent is to provide a consistent statewide framework for approval of 
biosolids application projects. The nine RWQCBs retain decision-making approval over 
projects in their jurisdictions regarding their ability to be approved under the proposed GO 
or the need to undergo additional review and analysis, possibly including specific waste 
discharge requirements. 

8-12. Comment noted. It is the responsibility of the public and the involved government entities 
to fully evaluate the effects of local bans on biosolids application. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-19 



Wastewater Treatment _ 

September 7, 1999 

Mr. Todd Thompson 
State Water Resources Control Board 

~uamenie- 5:egtori.ai WaSlewaterDivision of Water Quality 

1veatme,nt Plan! 

Ilk Grove 

i:alifon1lc: 

Wel,;fto: www.sresG.com 

Board of Directors 

County of Sacromento 

Roger Dickinson 

Ill.a Collin 

M11riel P. JoliMon 

Roger Niello 

Don Noltoli 

City of Sacramento 

Jimmie R. Yee 

City of Folsom 

Tom Acelruno 

City of Citrus Heights 

James C. Shelby 

Warren Harada 
At"''>' Adminismllor 

Rohm f. Shanks 
District Engin<U 

Wendell }(ldo 
Dlsu1ct Manag<r 

St~n R. Dean 
P!anl Mano.gu 

P.O. Box 944213 
Sacramento, CA 94244-2130 

Dear Mr. Thompson: 

Comments on Draft EIR for General Waste Discharge 
Requirements for Biosolids Land Application 

Subject: 

Thank you for the opportunity to comment on the subject document. The 
Sacramento _Regional County Sanitation District (District) provides 
wastewater conveyance and treatment services to approximately 1.2 
million customers in the metropolitan.Sacramento Area. The Sacramento 
Regional Wastewater Treatment Plant currently produces approximately 
25,000 dry tons ofbiosolids annually. The District has managed a portion 
of these biosolids in the past by land application to farm fields in 
Sacramento, Solano, and Alameda counties. 

The SWRCB is to be commended for its efforts to develop a General 
Order for biosolids land application. Development of the General Order 
will, in the long run, prove to be beneficial for the wastewater industry as 
it grapples with the issues and concerns associated with biosolids 
management. 

Mitigation measures 10-l and 10-2 are a particular concern. Imposition of 
VMT limits associated with the biosolids beneficial use sites could 
acntally increase over!lll air emissions if agencies are forced to haul 
biosolids to more-remote sites after the VMT limits for closer sites have 9-1 
been used. In addition, the VMT limits could result in increased biosolids 
disposal in landfills, which AB 939 clearly maintains is not in the public's 
overall best interest. Therefore, the SWRCB should consider overriding 
mitigation measures 10-1 and 10-2 as a matter of public policy. 

Several other minor comments are provided on the attached table. Please 
feel free to call me at (916) 875-9205 if you have any questions. 

Sincerely, 

= sce';'// 
Craig Lekven 
Biosolids Program Manager 
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Responses to Comments from the Sacramento Regional County Sanitation District 

9-1. See Master Response 5. 

9-2. The units of measure for the column headed Density of Biosolids should be (no/gm dry wt) 
as shown in Tables 5-2 and 5-3. The units of measure for the column headed Survival 
Time should be Days as shown in Tables 5-2 and 5-3. The units of measure for the column 
headed Infectious Dose should be Numbers of Organisms and should be included in Tables 
5-1, 5-2, 5-3 and 5-4. 

9-3 See response 9-2 for units of measure that were omitted in draft EIR Table 5-4. 

9-4. The commenter requested that language in the public health analysis regarding horticultural 
activities be modified.  The third sentence of the first paragraph on page 5-38 of the draft 
EIR is hereby revised as follows: 

Use of Class A biosolids for larger scale landscaping projects would be subject 
to the proposed GO if the material were applied at high rates. 

9-5. The fourth and sixth sentences on page 6-3 of the draft EIR are hereby revised as follows: 

Types of crops commonly grown on agricultural biosolids disposal land 
application sites are row crops that are not typically used for human or dairy 
animal consumption . . . The visual impact of such sites is limited, and because 
they are located away from urban centers and major highways, most people are 
unaware of their status as biosolids disposal land application sites. 

9-6. The proposed GO has been modified to require that any biosolids stored for more than 24 
hours at the application site must be covered.  This action will provide odor control, dust 
control, and runoff protection throughout the year. 

9-7. Table 15-1, Mitigation Measure 4-1 (under the Monitoring and Enforcement Action 
column) of the draft EIR is hereby revised such that “phototoxicity” is changed to 
“Phytotoxicity.” 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-20 
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Responses to Comments from the Antelope Acres Town Council 

10-1. The draft EIR analyzed water quality impacts of implementing the proposed GO and 
recommended measures to mitigate significant impacts that could result from cumulative 
water quality impacts.  Contrary to the commenter’s opinion, the EIR did not determine 
that implementation of the proposed GO would result in water contamination. 
Additionally, exclusion areas were identified as places where the proposed GO did not 
apply.  Land application may still occur in these locations but would be subject to 
individual waste discharge requirements.  These exclusion areas were based on the Basin 
Plans for each of the RWQCB regions and existing state law. 

10-2. The provisions of the proposed GO are sufficient to protect public health and the 
environment if the biosolids meet minimum quality requirements.  The proposed mitigation 
measures identified in Chapter 5 (Measures 5-1 and 5-2) are intended to provide additional 
means of reducing grazing animals’ risks of exposure to Class B biosolids. Human 
exposure is best controlled through the management practices related to storage, loading, 
spreading and incorporation into the soil, and posting of the areas to let people know that 
they need to practice good sanitation (hand washing, proper handling of dirty clothing and 
soil-laden shoes or boots in fields where material has recently been applied). 

10-3. The commenter is expressing an opinion about the economic value of biosolids land 
application. No response is necessary. 

10-4. The EPA Part 503 regulations addressed the issue of bacterial survival and regrowth. 
Bacteria and viruses can survive for a few days to several months depending on the 
environmental conditions (See Tables 5-1 and 5-2 of the draft EIR). 

Regarding the regrowth of bacteria, it should be noted that the bacteria of concern are not 
spore formers so they are easily destroyed by adverse conditions found in the ambient 
environment. On the other hand, they are facultative (able to grow in the presence or 
absence of oxygen) and grow readily over a temperature range of about 10E to 40EC, if 
nutrients are available and competitors and predators are few.  The ability to regrow is a 
particular disadvantage in instances where processing kills most predators and competitors. 
If nutrients are available when the stress (such as elevated temperature) is removed, very 
rapid bacteria regrowth can occur in the right conditions.  These conditions are seldom 
found in the ambient environment. 

Fecal indicators can still be used as conservative markers of bacteria regrowth.  Because 
the initial densities of fecal indicators are much higher than pathogen densities, the fecal 
indicators survive adverse conditions better than pathogens do. Processing may eliminate 
pathogenic bacteria most of the time but nearly always leaves fecal indicators.  These can 
regrow and indicate pathogenic bacteria when in fact none are present.  Thus, fecal 
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indicators may be too conservative in some cases. When this situation is likely, a relatively 
hardy pathogenic bacterial species such as Salmonella sp. may be an indicator of 
pathogenic bacterial contamination.  Yanko (1988) used a combination of these two 
approaches to assure product quality at a composting site.  He set a coliform standard (19 
MPN/g) before a compost batch could be released to a customer.  If the compost could not 
be brought down to this level, the pile was tested for salmonellae and released if results 
were negative. 

Overall, regrowth is not a concern and not a significant impact considering the site access 
restrictions, crop restrictions and buffer zones required by the proposed GO. No additional 
mitigation is needed under normal conditions found at land application sites. 

10-5. This comment states that the residents of Antelope Valley are opposed to the land 
application of biosolids. The commenter’s opinion regarding the citizen’s being exposed 
to health risks is noted.  The draft EIR indicates that citizens will not be exposed to 
significant health risks because of the precautionary measures that have been included in 
the proposed GO. 

10-6. The exclusion areas designated in the proposed GO and identified on page 2-16 of the draft 
EIR are unique or valuable public resources, jurisdictional waters or preserves, or state-
designated management areas.  The exclusion areas were based on sensitive locations in 
each RWQCB’s Basin Plan or in existing state law.  The proposed GO contains specific 
requirements to protect the public from hazards related to movement of biosolids via air 
and water. Also see Response to Comment 10-1. 

10-7. The Antelope Acres Town Council has been added to the distribution list. 

10-8. Chapter 14 of the draft EIR identifies and evaluates several alternatives to the proposed 
GO, including the Land Application Ban Alternative.  The environmental review process 
provides opportunities for members of the public to comment and to add or suggest 
revisions to alternatives before a decision is reached on the proposed project. 
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September 8, 1999 

Mr. Todd Thompson 
Associate Water Resources Control Engineer 
State Water Resource Control Board. Division of Water Quality 
P.O. Box 944213 
Sacramento, CA 94244-2130 
(916) 657-2388 FAX 

Dear Nlr. Thompson: 

Subject: Statewide Program Draft Environmental Impact Reporr (DEIRJ Covering General 
Waste Discharge Requirements/or Biosolids Land Application 

Thank you for the opportunity to comment on the executive summary for the Statewide Program 
Draft Environmental Impact Report Covering General Waste Discharge Requiremenrs for 
Biosolids Land Application (Biosolid ES), a statewide program. The Biosolid ES evaluates the 
environmental impacts of the California State Water Resources Control Board's adoption and 
implementation of a General Order (GO) that would allow the issuance of general waste 
discharge requirements for land application ofbiosolids. 11-1 

The Imperial Irrigation District (District), as the regional supplier of raw water for the Imperial 
Valley, has a real interest in the development of a General Order (GO) for these discharges as 
well as all issues related to biosoiid management in agricultural and rural environments. The 
District maintains approximately 1,451 miles of surface drains to collect agricultural railwater, 
operational discharge, and subsurface tile drainage flows, and as such is panicuJarly concerned 
with the impacts that biosolid application may have on its drain water quality. District 
comments are as follo_ws: 

On page ES-2, first paragraph, next to the last sentence. a clearer definition of"biosolids" needs 
to be included. Simply stating that it is "commonly referred to as sewage sludge" is not a 
sufficient definition. 

On page ES-7, Relationship of the GO to Part 503 Reglllations section, second bullet, why are 111-3there no conditions for Class A Biosolids such as runoff restrictions? 

On page ES-9, bullet number 8, the 30-day restriction on surface water runoff, the structures 
through which the surface water exits the site must be in good condition so that no site erosion 
occurs. 

WRIVLDISWRCBio999.doc Page I of .J 

On page ES-10, last paragraph. second sentence. for the District's satisfaction. the spill response 
plan will need to discuss the potential of transpon trucks ending up in our canals due to 
accidents. 

On page ES-16, second and third paragraphs. Section 15131 of the CEQA Guidelines states that 
while economic or social effects of a project shall not be treated as significant, the information 
may be included in an EIR. The EIR "may trace a chain of cause and effect from a proposed 
decision on a project through anticipated economic or social changes resulting from the project to 
physical changes caused in nun by the economic or social changes." 

On page ES-17, first paragraph, if the body of research on the health risks of land application of 
biosolids is not conclusive and '·the potential for these risks will continue to be studied," then the 
application ofbiosolids should not be allowed until more research provides answers. 

For Table ES-I, page I of 7, please change the following in the Soils, Hydrology. and Water 
Quality section: (a) for the "Potential degradation of surface water from nutrients in biosolids" 
impact, change the level of significance before mitigation from "less than significant" to 

potentially significant and add •·monitoring needed" as a mitigation measure; (~) .for the 
"Potential degradation of aroundwarer from nutrients" impact, change the level of s1gruficance 
before mitig;ion from "1:ss than significant" to potentially significant and add "monitoring 
needed" as~ a mitigation measure; (c) for the "Potential degradation of surface water and 
growidwater from trace elements in biosolids" impact, change the level of significance before 
mitigation from "less than significant'' to potentially significant and add "monitoring needed" as 
a mitigation measure; and (d) for rhe "Potential degradation of surface water and groundwater 
from synthetic organic compounds in biosolids" impact, change the level of significance before 
mitigation from "less than significant" to potentially significant and add "monitoring needed'" as 
a mitigation measure. 

For Table ES-1, page 1 of 7, please change the following in the Land Productiviry section, for the 
"Changes in amount of synthetic organic compounds in soils and resulting effects on agricultural 
productivity" impact, change the level of Significance before mitigation from "less than 
significant" tO potentially significant. 

For Table ES-I, page 3 and 4 of 7, please change the following in the Public Health section: (a) 
for the "Potential for increased incidence of disease resulting from direct contact with pathogenic 
oraanisms at biosolids land application sites" impact, change the level of significance before 
mitigation from "less than significant" to potentially significant; (b) for the "Potential for 
incr;ased incidence of disease resulting from direct human contact with pathogenic organisms in 
irrigation runoff from biosolids land application sites" impact, change the level of significance 
before mitigation from "less than significant" to potentially significant and add "monitoring 
needed" as; mitigation measure; (c) for the "Potential for increased incidence of chronic human 
disease resulting from ingestion of biosolids-derived metals in crops grown on land application 
sites or animals fed with crops grown on land application sites" impact, change the level of 
significance before mitigation from "less than significant" to potentially significant and add 
'·~onitoring needed" as a mitigation measure; (d) for the "Potential for increased risk of of 

Page:! of.I WRJVLDISWRC8io999.doc 

I 1-5 

11-6 

11-8 

111-9 

11-10 



4. Agricultural runoff (tailwater) and subsurface tilewater from sites accepting biosolids t 
should be monitored for the metal concentrations as listed and for the presence of 
pathogens (as indicated by Fecal Colifonn) during the first irrigation event after biosolid 11-14 
incorporati.on. Metal concentrations monitored should include arsenic, boron, cadmium. (cont) 
chromium. copper, lead, mercury, nickel, selenium, silver, and zinc. If there is no 
evidence that biosolids are contributing pollutants to the District drainage system, this 
monitoring may be lessened or discontinued. 

The District also is supportive of "buffer zones" that restrict biosolid application with minimum 
setbacks from various locations (propeny lines, residences, downstream domestic water users, 
wells, roadways, water supplies, schools, hospitals, etc.) This is of even greater concern to the 11-15 
District as it begins implementing new rules to comply with changes in the federal and state Safe 
Drinking Water Acts. 

Again, thank you for the opporrunity to review the Norice ofPrepararion ofa Statewide Program 
Environmental Impact Report for General Waste Discharge Requ.iremenrs for Biosolids Land 
Application. This is an issue that is of great concern to the Imperial Irrigation District, and we 11-16 
look forward to providing input on future docwnents pertaining to this EIR process. Please 
include the Imperial Irrigation District's Resources Management Section on all future mailings . 
Please contact me at (760) 339-9446 if you have any questions regarding these comments. 

az~ 
Vickie Doyle 
Water Resources Assistant Engineer 
Resources Management Section 

chronic disease resulting from ingestion of biosolids-derived organic compounds in food, soils. 
animals, dairy products, or wildlife" impact, change the level of significance before mitie:ation 
from "less than significant" to potentially significant and add "monitoring needed"- as a 
mitigation measure; (e) for the "Potential for increased incidence of disease resulting from 
ingestion of groundwater contaminated by biosolids-derived pollutants or pathogens" impact, 
change the level of significance before mitigation from "less than significant" to potentially 
significant and add "monitoring needed" as a mitigation measure; (f) for the "Potential for 
increased incidence of acute or chronic disease resulting from hwnan exposure to aerosols and 
wind-blown particulates from biosolids stockpiling, composting, or land application" impact, 
change the level of significance before mitigation from "less than significant" to potentially 
significant and add "monitoring needed" as a mitigation measure; and (g) for the "Potential for 
increased risks of disease resulting from contact with biosolids spilled during transport from 
point of generation to application site" impact, change the !eve! of significance before mitigation 
from "less than significant" to potentially significant and add "monitoring needed" as a 
mitigation measure. 

For Table ES-1, page 6 of 7, please change the following in the Air Quality section, for the I 

11-IO 
(cont) 

"BiOsolids drift associated with wind-blown biosolids" impact, change the level of significance 
. before mitigation from ·'less than significant" to potentially significant. 

For Table ES- I, page 6 of 7, please change the following in the Noise section, for the "Exposure 
of noise-sensitive land uses to noise from the land application of biosolids" impact, change the 
level of significance before mitigation from "less than significant" to potentially significant and 
under mitigation measure add "Avoid areas near residential and school lands". 

For Table ES-I, page 7 of 7, please change the following in the Cumulative Impacts section, for 
the "Cwnulative deterioration of roadways" impact, change the level of significance before 
mitigation from "less than significant" to "potentially significant" and under mitigation measure 
add "Avoid roads not built for indusrrial truck traffic". 

Previously, the District has provided comments regarding biosolids land application on 
agricultural fields to the Imperial County Planning Department for incorporation into conditional 
use permits. These comments have included the following: 

I. District notification ofbiosolids use (location and date) prior to application. 

2. Tailwater structures should be completely grade boarded up and wrapped with plastic 
prior to the biosolids application process. Tiris is a precaution against storm water runoff 
carrying materials off the field. The tail water structures may be returned to their normal 
condition once the biosolids have been completely incorporated into the soil. 

3. At least one sediment reduction Best Management Practice (Blv(p) should be 
incorporated into an irrigation management plan by the biosolids user. 

11-11 

111-12 

11-14 
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Responses to Comments from the Imperial Irrigation District 

11-1. This comment states that the District has an interest in the development of the proposed 
GO. No response is necessary. 

11-2. The commenter requested a clearer definition of biosolids in the EIR.  The first paragraph 
on draft EIR page ES-2 is hereby revised to include the following final sentence: 

Biosolids is defined as sewage sludge that has been treated and tested and 
shown to be capable of being beneficially and legally used as a soil amendment 
for agriculture, silviculture, horticulture, and land reclamation activities as 
specified under 40 CFR Part 503. 

11-3. Under the Part 503 regulations, runoff issues are not addressed.  However, Class A material 
is subject to the entire GO, except for those requirements specifically mentioned for Class 
B biosolids. Within the proposed GO, Prohibition No. 7 prohibits runoff from irrigation 
for 30 days after the application unless the site includes a filter strip of unmowed grass or 
similar vegetation.  The more specific requirements in Discharge Specification No. 7 are 
included for Class B because the characteristics of that material require more precautionary 
measures. Accordingly, Class A does have runoff restrictions specified in the proposed 
GO. 

11-4. Comment noted.  The text for page E-9 of the draft EIR will have a bullet added and read 
as follows: 

# structures conveying tailwater shall be designed and maintained to 
minimize any field erosion; 

The text of the proposed GO, as found in Discharge Specification No. 7 of Appendix A, 
is added to read as follows: 

Structures conveying tailwater shall be designed and maintained to minimize 
any field erosion. 

11-5. Comment noted.  Spill Response Plans should certainly include procedures to address 
accidental discharges to surface water bodies or discharges to conveyance structures that 
lead to surface water bodies or serve as a drinking water source.  The details of a spill 
response plan, however, will not be in the requirements of the proposed GO. Rather, the 
industry will be required to develop such plans. 

11-6. The commenter has correctly cited CEQA guidelines regarding the need to address 
economic issues in an EIR.  SWRCB staff believes the potential for physical change in the 
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environment as a result of economic effects of the proposed GO is speculative.  Therefore, 
while the EIR recognizes the controversy that exists regarding potential economic effects 
of the proposed GO, resultant environmental effects are not identified. 

11-7. The commenter indicates that land application of biosolids should not be allowed until 
further research on health risks is completed. While it is true that there is not a large body 
of research relating specifically to biosolids and the potential to transmit certain high-
profile diseases, there is sufficient information relating to disease transmission from 
wastewater disposal and other human activity to conclude that the risk of transmitting these 
diseases from land application of biosolids is small.  The conservative approach being used 
in the proposed GO regarding human exposure to biosolids at and near land application 
sites is considered fully protective of human health. As additional research is conducted 
regarding pathogens in biosolids, SWRCB staff will continue to track and respond to any 
significant changes in the risks associated with land application. 

11-8. The SWRCB staff respectfully disagrees with the commenter’s request for changing CEQA 
impact significance levels of surface and groundwater quality impacts from “less than 
significant” to “potentially significant.”  Refer to Master Response 13 for a description of 
how potential water quality impacts to surface and groundwater resources were evaluated 
and why the identified impacts were considered less than significant. 

11-9. The commenter recommends that in Chapter 4, Land Productivity, under the heading 
“Changes in Amount of Synthetic Organic Compounds in Soils and Resulting Effects on 
Agricultural Productivity”(Table ES-1), the impacts be considered “potentially significant” 
(the draft EIR indicates the impact as “less than significant”). 

The draft EIR concluded that effects on agricultural productivity caused by changes in 
synthetic organic compounds in soils would not significantly impact the environment.  The 
SWRCB staff believes that there is adequate scientific and specific project data to support 
this conclusion. This information has been addressed in the EIR.  Therefore, no change to 
Table ES-1 regarding this impact is required. 

11-10. Comment noted. The impact conclusions remain valid based on the information and 
analysis contained in the draft EIR; no changes were made based on the comment. 

11-11. The commenter requests that the significance determination for the following impact, 
“Biosolids drift associated with wind-blown biosolids,” be changed from “less than 
significant” to “potentially significant.”  This change has not been made because the 
analysis concluded that land application of biosolids, in accordance with the proposed GO, 
would not result in a significant impact.  Additionally, since the publication of the draft 
EIR, the proposed GO has been further refined to require the incorporation of biosolids 
(where tillage will occur) within 24 hours in arid areas and within 48 hours in non-arid 
areas. The proposed GO also now prohibits the application of biosolids with a moisture 
content of less than 50 percent. These changes to the proposed GO do not alter the 
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significance conclusions presented in the EIR; however, refinement of the proposed GO 
will further reduce the potential for soil containing biosolids to be blown off application 
sites. 

11-12. The noise analysis in the draft EIR states that “the primary land uses in the potential 
application areas would be rural residential and/or agricultural operations” (page 11-1). 
Because the application of biosolids on agricultural land would emit noise levels similar 
to those of existing agricultural equipment in those areas, even near residences and schools, 
this impact was found to be less than significant.  The same restrictions that apply to 
agricultural operations near residences and schools would correspondingly limit land 
application of biosolids in those agricultural areas.  No change in the text of the draft EIR 
is required. 

11-13. The number of vehicles that would use roadways to deliver biosolids is a small percentage 
of the overall volume of vehicles on these roads.  In addition, Sections 35550-35559 of the 
California Vehicle Code identify weight and load limitations for trucks on state highways 
(see page 9-2 of the draft EIR).  These limitations would also apply to county roadways if 
no limitations were specified by the county. Biosolids transport trucks would be required 
to meet these state requirements.  Therefore, no additional mitigation is required. 

11-14. The issues discussed in this comment are addressed as discussed below: 

1. Provision No. 3 requires notification of the local water district. 

2. The text of the proposed GO, as found in Discharge Specification No. 7 of Appendix 
A, is added to read as follows: 

Tail water structures shall be boarded and wrapped with plastic prior to any 
biosolids application, but removed after biosolids incorporation into the soil. 

3. SWRCB staff agrees that irrigation BMPs are important.  In fact, a vegetative filter strip 
is already required for discharges within 30 days of the biosolids application in Prohibition 
No. 7. But, it is possible that material will be spread where it is intended for dry land 
farming.  In such cases, irrigation BMPs would not be applicable.  The proposed GO also 
requires that tillage practices be used that minimize erosion from wind and water. As such, 
erosion issues are addressed in the proposed GO, but in a way that they are applied 
site-specifically and therefore relate to all sites. 

4. There is no technical justification for requiring tailwater and tilewater monitoring by 
individual farmers solely because they use biosolids for a fertilizer or soil amendment.  It 
is acknowledged that such monitoring would add to the knowledge base regarding this 
material, as well as the knowledge base on the water quality impacts from fertilizer use as 
a whole.  However, the economic cost of requiring individual farmers to monitor their 
tailwater and tilewater solely because of the use of biosolids is not warranted. 
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11-15. The commenter expresses support for “buffer zones.” The comment is noted and no 
response is required. 

11-16. The Imperial Irrigation District’s Resource Management Section has been added to the 
distribution list. 
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September 8, 1999 

Todd Thompson 
Associate Water Resources Control Engineer 
Division of Water Quality 
State Water Resources Control Board 
PO Box 944213 
Sacramento CA 94244---2130 

Dear ?vlr. Thompson; 

I am Ralph L. Phillips and have worked for the University of California as a fmn advisor in Kem 
County since 1980. My academic training includes a Ph.D. in Ruminant Nutrition from Oregon 
State University, a M.S. in Toxicology and a B.S. in Animal Science from Utah State University. 
I worked on an Oregon State UnivetSity Experiment Station for six years before moving to 
California, whete I conducted research involving selenium and molybdenum metabolism in beef 
cattle and sheep. 

While in California, I have conducted 10 years of research on selenium and molybdenum in the 
environment and their impact on the nutritive value of alfalfa hay and range forages for beefcattle 
and sheep. I cooperated with Dr. Roland D. Meyer. a soil fertility•plant nutrition specialist at the 
University ofCalifornia, Davis. Dr. Meyer provided the expertise in the soil and plant area of the 
study and I provided the expertise in the area of forage nuu-ition and beefcattle requirements. 

For the past three years, I have been cooperating with Dr. Edward Atwill, anenvironmenlal animal 
health researcher with the University of California School ofVeterinary Medicine. 

After reading the Draft Environmental Impact Repon for Biosolids Land Application, I would like 
to respond to two areas of the ~port. The first a:rea is Chapter 4, Land Productivity, Pages 4-l l. 

In ruminant nutrition, there is a copper • molybdenum • sulfur interaction that can have a big 
economic impact Oil the livestock industty under certain conditions. Cameron and Goss (I 948) and 
Parker (1952) demonstrated that a high level of molybdenum in alfalfa hay was causing serious 
health problems for beefcattle grazing forages or consuming alfalfa hay grown on the valley t1oor. 
Patker noted that the severe cases were associated with alkaline clay soils. Since this early work, 
science has found that molybdenum is antagonist towwi copper. Also, it has been shown that alfalfa 
and other legumes accumulate higher levels ofmolybdenum than other plant families. To further 
complement the situation, sulfur concentrations can influence the molybdenum and copper complex. 

As a rule of thumb, feed with three or more parts per million mo~ybdenwn are considered a health 

C.,,p<,.,,.. E..r~• Wort;.. A1ria,-,, Hom, E.:4no,,,;"1 .,,, "-H. U.S. D,p.,,.,,alofAl""'fl,,,,_ 
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Todd Thompson 
September 8, 1999 
Page2 

risk. However, evaluating the health risk of forages to cattle is very complicated when interpreting 
the three way interaction between copper, molybdenum and sulfur. Also, the ratio of copper to 1031 South Mt. Vemon A~enue 

Bakersfield, CA 93307 molybdenum must be considered. A 2: I ratio of copper to molybdenum is considered safe to feed 
(805)868--6200 unless there is excess sulfur, then there is a potential ofanimal health problems. 

FAX (805)868-6208 

Parker's work showed that less than three percent ofalfalfa samples taken in I950, contained less 
than three parts per million, about 45 percent contained 3;1-10:0 parts per million molybdenwn, 
about 50 percent contained 10:1-20;0 pans per million, and about two percent contained 20:1-50:0 
parts per million molybdenum. 

In 1985, Phillips and Meyer (1993) took alfalfa samples from the same areas of Kem County that 
Parker had sampled and found that about 45 percent ofthe alfalfa contained less than three parts per 
million molybdemnn. The remaining 55 percent contained 3;01-10:0 parts per million molybdenum. 

Also, they ranked the alfalfa samples as to potential nutritional problems for ruminant animals. 
Based on the molybdenum and copper concentrations and their ratios, they showed that over 20 
percent of the samples would probably cause nutritional problems in cattle and sheep if their diets 
were not supplemented with copper. Another 24 plus peicent ofthe samples had a potential problem 
if animals did not receive a copper supplement. 

12-1 
This work demonstrates that progress has been made over the past 35 years in improving the 
nutritional value of alfalfa hay regarding concentrations ofmolybdenum. However, no work has 
been done in Kem County to address the sulfur levels in relation to molybdenwn and copper. 
Phillips and Meyer (1993) evaluated potential problems related to copper and molybdenum 
interaction., but did not evaluate the concentration of sulfur in the interaction of the three minerals. 
However, their data does show there is a potential for nutritional problems in about 50% of the hay 
sampled if it were fed to cattle not receiving a copper supplement. 

Phillips and Meyer (1993), showed there was not a geographic pattern for the distribution ofcopper, 
molybdenum or sulfur. This creates an expense for livestock producers. They must have forages 
tested for minerals, supplement for minerals or accept reduced livestock performance because of the 

12-2 mineral imbalance. 

The addition ofbiosolids to Kem County soils has a good chance of reversing the 35 year trend of 
lower molybdenum concentrations in alfalfa hay grown in Kem County. 

Dr. Meyer, in his personal comments, stated that adding very small amounts of molybdenum 
increased the levels in alfalfa hay. 

12-2 
(cont) 
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Kinde's and Atwill's work would push the transport of microorganisms by vectors away fromMost of the federal EPA's report on safety ofbiosolids does not address molybdenum in western t12-2 hypothesis and much closer to reality. i12-3 
this area and understands the soil-plant-animal relationship before this EIR is approved. I(cont) '(cont) 
U.S. soils. It would be wise to talk to people like Dr. Meyers, who have done considerable work in 

The second point of concern regarding the Draft Biosolids EIR is on Page 5-14: "Transport of 
bacteria, viruses and other pathogens by air or by aerial vector such as insects and birds has been 
hypothesized." Work done in Kem County by Dr. Edward Atwill and Ralph L. Phillips, would 
indicate that fetal hogs, coyotes, squirrels, rats a.ad canle, could be vectors for Cryptosporidium 
pruvum and Giardia duodenalis and should be added to the list of potential vectors ofwaterborne 
protozoan.(Table I). 

LEVELS OF INFECTION 

c.,,,,r,,,m G d«adenalls 
Cante (An.viii, et.al. 1999) 

One year or older 0.6% 7% 
Calves less than one year 6% 37% 

Trail and Pack Horses (Johnson, eta!., 1997) 0 0 

Feral Hogs 
Less than eight months (Atwill, et.al., 1997) 11% 6% 
More than nine months 3% 8% 

•coyotes 22% 43% 

'"Squirrels 16% 16% 

•Ra~ 5% 21% 
•Unpublished data 

Atwill's work has not studied the link between wildlife and humans or the link between biosolids 
and wildlife, but clearly demoustrated that certaiu mammalian wildlife species can carry the same 
pathogens found in humans and biosolids. 

Kinde (1996) studied the movement ofSa!monellaenteritidis, in the environment. He demonstrated 
the movement ofS. enliritidis from the sewage effluent to rodents along the banks ofthe effluent 
stream. He later isolated the same organism from eggs from a chicken ranch in the area. He is 
convinced that he has shown a link from the sewage industry to the human food chain. His peered 
reviewed articles on the topic would support his beliefs. 

The ElR for biosolids land application needs a deeper review of the CWient and past research in the 
areas discussed in this lener. The ElR is not complete enough to ensure public safety at this time. 

&i=IJ=. 
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Ralph L. Phillips, Ph.D. 
Range/Natural Resources and Livestock Advisor 
Kem and Tulare Counties 

RLP:cr 
cc: Bernard C. Barmann 



 

 

 

   

 
  

 

 

 

 
    

  
 

 

  

 

 

Responses to Comments from the Kern County - University of California Cooperative 
Extension 

12-1. This comment is in regards to the commenter’s qualifications. No response is necessary. 

12-2. The commenter raises concern that addition of biosolids containing molybdenum (Mo) can 
cause molybdenum toxicity (molybdenosis) in grazing animals fed from hay containing 
elevated levels of Mo.  As noted in the detailed and informative letter, and its 
accompanying references, this is a concern in large parts of Kern County where native soils 
contain elevated concentrations of Mo.  Consequently, feed grown on these soils also can 
contain Mo levels that are potentially harmful to animal health.  Biosolid additions, where 
the biosolids contain appreciable levels of Mo, could increase the problem.  The 
commenter also provides information and references that molybdenum toxicity and 
nutrition is a complex issue, and is related to levels of copper and sulfur in the soil and 
forage crops, which interact to influence the mineral nutrition of animals.  The commenter 
does not believe that the Part 503 regulations adequately addressed this concern.  Since the 
cumulative loading rates for soils in the proposed GO for Mo is largely based  on the Part 
503 regulations, the commenter concluded that this issue needs further analysis and 
discussion in the EIR. 

Molybedenum toxicity was briefly discussed in Chapters 3 and 4 of the draft EIR; however, 
it was concluded on page 4-12 that “the combination of circumstances that could lead to 
grazing animal toxicity following biosolids applications with elevated levels of trace metals 
. . . were remote.”  The information in the commenter’s letter has become part of the final 
EIR and adds greatly to the understanding and discussion of this issue.  How remote the 
chance of grazing animal health impact would be, particularly when viewed from a 
statewide perspective, is a subjective determination. The SWRCB staff agrees with this 
comment; it appears to be a potential threat in Kern County in areas of high native Mo, 
where elevated Mo biosolids (but nevertheless below ceiling limits) were to be applied to 
these lands.  Similarly it was acknowledged in the draft EIR that biosolids containing 
selenium (Se) in elevated levels but below ceiling limits, could also potentially cause 
toxicity problems in soils high in native Se, such as that on the west side of the San Joaquin 
Valley. 

But, these acknowledgments do not significantly change the draft EIR’s findings and 
mitigation recommendations, as potential grazing animal toxicity was determined to be a 
potentially significant impact.  Please note that the Pre-Application Report (Appendix A) 
requires that native soils be tested for a range of elements that are potentially toxic or 
essential to the mineral nutrition of plants and grazing animals.  Testing of biosolids for 
this same suite of elements, including Mo and Se, is also required.  Mitigation Measure 4-1 
requires that waste discharge requirements applicants provide information on soils that 
allows RWQCB staff to consider, in a comprehensive fashion, the nutrients and mineral 
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elements applied to a biosolids application site, considering native soil conditions and 
crops. 

The Part 503 regulations only specifically require consideration of nitrogen from an 
agronomic perspective.  SWRCB staff believes that implementing this mitigation measure, 
specifically in cases where regulators and applicators are alerted to the potential Mo 
problem in Kern County (as they are), will also be effective in precluding the type of 
animal mineral toxicity and mineral deficiency problems that might otherwise occur.  The 
continued involvement and assistance of UC Cooperative Extension, which was 
acknowledged in the draft EIR section, will also be essential to management of grazing 
lands and grazing animals to avoid the type of potential toxicity and mineral deficiency or 
imbalance problems identified. 

Mitigation Measure 4-1, which requires comprehensive testing of soils and biosolids and 
analysis of potential fertility (and toxicity) problems, is not specifically referred to under 
the impact heading “Changes in Grazing-Land Productivity.”  Therefore, the following text 
is added to the end of Mitigation Measure 4-2 on page 4-12 of the draft EIR: 

Refer also to Mitigation Measure 4-1, which requires comprehensive testing 
and analysis of soils and biosolids by qualified professionals. 

Additionally, to strengthen this mitigation measure and its applicability to the grazing land 
productivity issue, the first paragraph of Mitigation Measure 4-1 on page 4-5 is revised as 
follows: 

The GO Pre-Application report......2) metals related phytotoxicity does not 
occur, 3) metals related forage toxicity or mineral deficiencies and other trace 
metals related problems do not occur on hay lands and pasture lands, 4) 
increases in salinity............ 

As presented in the draft EIR, Mitigation Measure 4-1 was written such that the applicant, 
an agronomist, or a soil scientist are all able to make the determination as to whether 
biosolids applications will impact soil and grazing land productivity (see page 4-5, third 
paragraph).  Some of the issues regarding metals bioavailability and mobility and nutrient 
and metal interactions in different soil environments and for different crops, and regarding 
animal nutrition may be beyond the capabilities and experience of many applicators. 
Accordingly, the third paragraph of Mitigation Measure 4-1 is revised as follows to 
eliminate the “applicant” from those qualified to perform the analysis, unless of course the 
applicant is also a qualified soil scientist or agronomist: 

This information should be used by a certified soil scientist, or a certified 
agronomist to evaluate the above potential effects on land productivity.  The 
soil scientist and/or agronomist should make recommendations in a letter report 
to accompany the Pre-Application report regarding the proper rate of biosolids 
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applications, any soil management (such as supplemental fertilizers and pH 
adjustment), appropriate crop, and grazing practice recommendations, 
considering the nature of the application site soils and biosolids 
characterization data, and the need to preserve short term and long term land 
productivity. 

Also see Response to Comment 26-32. 

12-3. Comment is regarding the statement made on page 5-14 of the draft EIR, where it is stated 
that “Transport of bacteria, viruses and other pathogens by air or by aerial vector such as 
insects and birds has been hypothesized.”  The Commenter provided information on recent 
research showing that feral hogs, coyotes, squirrels, rats and cattle could be vectors of 
Cryptosporidium parvum and Giardia duodenalis and should be added to the list of 
potential vectors of waterborne protozoans.

 Table 5-3, column 3, entitled Nonhuman Reservoir is amended to include the following 
vectors for the human pathogens Cryptosporidium: feral hogs, coyotes, squirrels and rats 
; and Giardia spp.: cattle, feral hogs, coyotes, squirrels and rats. 

Addition of this information makes no change in the previous conclusions regarding 
impacts to public health nor a change in any proposed mitigation measures. 

The unpublished research work cited does not link these two pathogenic protozoans with 
wildlife exposure to biosolids or provide any linkage between these wildlife species and 
human exposure to the organisms or their feces. However, the commenter notes the work 
of Kinde (1996) cited in the draft EIR on page E-5 about the link between a salmonella 
outbreak among chickens and wastewater effluents in a nearby stream that might have been 
transmitted by rodents. 

The commenter notes that “The EIR is not complete enough to ensure public safety at this 
time” and indicates a desire to have “a deeper review of the current and past research in the 
areas discussed in this letter.” 

The reader is referred to Appendix E of the draft EIR (see Appendix B of this final EIR) 
for the requested discussions of pathogens and public health concerns, which was intended 
to go into more detail and expand on the information presented in draft EIR Chapter 5. 

California State Water Resources Control Board June 30, 2000 
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Mr. Todd Thompson 
Associate Water Resources Control Engineer 
Division of Water Quality 
State Water Resources Control Board 
P.O. Box 944213 
Sacramento, California 94244~2130 

Subject: Comments Regarding DEIR; Covering General Waste 
Discharge Requirements for Biosolids Land Application 

Dear Mr. Thompson: 

Unfortunately we could not attend the public workshops regarding this 
document. However, we have several very important topics we would 
like to comment on regarding the State Water Resources Control 
Board's DEIR Covering General Waste Discharge Requirements for 
Biosolids Land Application. 

In the mid-1970's Las Virgenes Municipal Water District together with 
the Triunfo Sanitation District teamed up with the EPA and SWRCB to 
construct a rather unique land application program for handling solids 
disposal within the Santa Monica Mountains Zone. Recognizing the 
ecological importance and sensitivity of this location, a program was 
developed to handle the treatment, storage and beneficial reuse of the 13-1 
biosolids generated within the same area of origin. In 1979, the Los 
Angeles RWOCB granted WDR Order No. 79-107 (attached) for a 
sub-Surface biosolids injection project. This Order included stringent 
storm diversion and runoff control measures that acheived 
conformance goals of the Los Angeles Basin Water Quality Control 
Plan. A full-scale operation of a 91~acre facility (the Rancho Las 
Virgenes Farm) began in 1982. This project included most of the 
monitoring and tracking elements required by this DEIR. Our history of 
operating this project has provided us with a thorough understanding 
of land application and beneficial reuse of biosolids. This DEIR has 
several components that would have very significant impacts on our to 
ability operate this successful project. 

The General Order (GO) lists the entire Santa Monica Mountains Zone 1 
as an exclusion area (page ES-12). The reasoning for this exclusion is 13-2 
to avoid the "potential impacts on protected fishes located in these 

areas .... southern steelhead in Malibu Creek" (page 8~2). Our Rancho Las Virgenes 
Farm is located in the central section of this "Zone." Our RWQCB discharge permits 
require us to monitor a wide spectrum of analytes in the surfacre waters and 
groundwater long Malibu Creek. Many years of monitoring results show no impact to ront)
the concentration of nutrients. pathoaens or metals due to our sub~surface in/ection 
activities. A general exclusion of our sucessful operation is not appropriate. 

Initially the injection rate into these fields was restricted by a 30 dry tons per acre 
maximum. however this has been dramatically reduced to conform with crop uptake 
limits defined by the 503 regulations. Furthermore, the biosolids injected into our Farm 
are mainly of a domestic sewage origin. Metals concentrations are very low, and have 
always been well below the 503 Exceptional Quality or Ceiling ·concentrations. 
Likewise our soil concentrations for these metals are also very low. Even after 17 years 
of injection, the soil is still less than one tenth the concentration allowed by th~ DEIR. 

Our current operating practice makes our farm site a sustainable area for land 
application for many years. Our history of operation and monitoring demostrates that 
the soil is a reservoir and should have a maximum allowable concentration level, but 
should also have a potential removal consideration through crop uptake. This is 
particularly true for dedicated field areas that are used with an integrated approach to 
utilize crops and land application together as a beneficial means of biosolids handling. 
When considering the long-term needs for biosolids handling, the concepts of 
application, removal or uptake, and remaining residual must be handled in concert. 

However Chapter 2 (page 2-14) of the DEIR is written to include not only a ceiling 
concentration for metals but also a cumulative lifetime metals loading limit. This loading 
limit is based on the background soil levels and the concentration applied over time. 
There is no consideration for what is removed by crops. We believe this is the wrong 
approach. 

EPA and State grant funds were provided under the Clean Water Act to cover almost 90% 
of the cost of purchasing the !and for the Farm and the cost of construction of the storage 
and injection facilities. The exclusions and cumulative loading rates of this DEIR would 
eliminate the option of sub-surface injection at our Rancho Las Virgenes Farm. Thus, it 
would create very significant economic burden by way of stranded investment, and the 
need to look for more costly a!temative disposal options. 

The 503 regulations, and the growth of the communities in Las Virgenes Municipal 
Water District and Triunfo Sanitation District caused us to look for additional means of 
handling biosolids. In 1993 we began making compost using anaerobic digestion and a 
fully~contained, in-vessel composting system. This Composting Facility sited behind the 
Farm. The Farm property serves two purposes; first it serves as a buffer zone between 
the Composting Facility, and the heavily traveled road and encroaching residential 
areas. But more importantly it provides us an operational alternative for handling 
bioso!ids. Again, elimination of the Farm would introduce a variety of additional 
negative impacts. 

13-3 
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We endorse the monitoring requirements stated in the GO as an appropriate means of 
environmental protection, and can meet them with existing operations and monitoring 

13
_ 

pracitices. We also support the continued use of Class B biosolids for the !and 
application process. 

In conclusion, we feel the statewide approach to handling the control of land application 
works for vast areas that are far away from the site of generation, but it is not applicable 
in all circumstances. It serves ·as a general guideline, however specific requirements for 
each unique situation can ensure long-term use, and protection of ecologically sensitive 
areas. The DEIR needs to specify that agencies currently using land application on 
dedicated areas are excluded from the proposed new provisions. 

Please feel free to call me if you have questions. 

Very truly yours, 

,v;:!_,1 £/4tt-7t.4 
s E. Colbaugff 
ral Manager '-

JEC:jg 
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Las Virgenes Municipal 
4232 Las Virgenes Road 

Water District ~ 79-107 
Calabasas, California 91302 

Attn: Mr. H. w. Stokes, General Manager - Chief Engineer 

Re: Waste Discharge Requirements· - Sludge Application 
at Rancho Las Virgenes (File 78-26) 

Gentlemen: 

Reference is made to our letter dated May 8, 19 79, which trans
mitted a dra£t of tentative requirements for sludge application 
at Rancho Las Virgenes. 

Pursuant to Section 13263 of the Cali£ornia Water Code, this 
California Regional Water Quality Control Board, at a public 
meeting held on June 25, 1979, reviewed these tentative require
ments, considered all £actors in the case, and adopted Order 
No. 79-1Q1. (copy attached} relative to this discharge. 

Also attached is a copy of sP.eci£ications for technical. reports 
to be submitted by you. 

Please reference aJ.l technical and monitoring reports to our 
Compliance File No. §.ilQ_. 

We are enclosing a copy of the Department of Heal.th Services 
comments for your consideration. 

Very truly yours, 

!:z:::~ft-~ 
Executive Officer 

cc: See attachSd mailing list 

Enclosures 

Las Virgenes Municipal. JUN 2 7 1979
Water District -2-

cc: State Water Resources Control Board 
Legal Division, Attn: Ho M. Schueller 

State Water Resources Control Board 
Division of Water Quality, Attn: Farouk Ismail 

Department of Fish and Game, Region 5 
Department of Heal.th Services Sanitary Engineering Section 

Attn: Bill MacPherson ' 
Department of Heal.th, Waste Management Section 

Attn: Earl Margitan 
Department of Water Resources 
Department of Health (Sacramento) 

Attn: Mike Kiado 
Lo_s Angeles County Department of Health Services 

Attn: Ed Schulenburg 
Los Angeles County Flood Control District 
Los Angeles County Engineer - Facilities Sanitation Division 
Ventura Regional County Sanitation District 

Attn: John Lambie 
Boyle Engine2rs 
Black & Veatch 
Monte Nido Valley Property Owners Association 

Attn: Joan Kay 
South Coast Air Quality Management District 
Environmental Protection Agency, Region IX 
Santa Monica Mountains Comprehensive Planning Commission 
Los Angeles County Regional Planning Commission 
Las Virgenes Enterprise 



State of California 
Resourc~s Agency 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, LOS ANGELES REG!, 

ORDER NO. 7jl- I O 7 

WASTE DISCHARGE REQUIREMENTS 
FOR 

~-:.;:: I.As~ VlRGENES~:HDliltcr-PAt'.""WATER DISTRICT 
-~: :._ -----~--· -1Ra·richO·Las: Vii··geneSf

: ":-?~ - -.cc:- ...;:"~~·:.:::::.;,,;; --rn.:.re- 7:8,:"J_?·) 

The caiifbriiia ~egioha.1_:..W-ater:-eua:i.1.ti° eo-·nt-iOl -.80"aid, Los Angeles 
0Region,.~~~d~:. · ··:·. 0 

·- ---• 

·::,-::-:-; •. ,:... =--= "'·-· 
l. LaS·VirgeOes- MuDicip8.l Water District (LVMWD) operates the 

'!'a{Jia:water- Reclamat:ion- .it8.C1lity at 731 Malibu Canyon Road,
Cala?~sas; Calif';'~~ia.··---:C.:.c:. .. :.: 

2. Oil· August=- 28, · 19"78, ~ t_hiS-.-•R.eglofla1'...:.Wat"er Qti.ili ty Control Board 
adoi_:ited Order :No-. -78--98 p,rescribi.ng was_te discharge require-
,!!lent!'> £or ··LV.!:MD -t0 9perate: :a·-SJudg_e ·farm tes:t model as a 
portiOn of their- propO_Sed~ £u11-S~1.e· s:fudge· farming ;iroject 
at:-a--si te=-:locatect··neai- the--1nt·e:rsect·j;on of Mulholland High- · 
~ay-alld LaS-Virgenes Canyon Road, Calabasas. The overall 
ptirpose or· the·study model was to inject sludge in controlled 
and:moni tor_ed- smal.l.. :t".'?~t__plot~. _1;!) o!-)tain ..~i te-specific data, 
to~-1:rain 1;:he··District•s=personi:rel,··-·and to· provide a site 
Iµani:icjemen~~tooJ;:.for. e~_-t;ab}.J~P.tng __fi_e_l~_ op~rating procedures 
to· be used· in- :the· ftt'll-s·ca:1e- Sy-Stem·~·: The· test model has 
~~t~ ~i~~ ~~~fatf~~~I?t a~?~:t~~}~::f~P~-~?·~~;_:. -· · 

3. I~ ca:··J.E!ttet dated-..1.1.P.r~:1=-20:, i9-Yg:-;-"LVMWi:f h~S- requested this 
Regional ··Board··to·· adopt waste discharge requirements for 
the proposed full-scale o~eration. In£ormation and site
specific data resulting from operation of the test model 
were also submitted as required. The 120-acre farm site 
will be known as Rancho Las Virgenes. 

4. Aerobically digested sewage sludge will be pumped from Tapia 
Plant to Rancho Las Virgenes via a 6-inch, cement-lined ductile 
iron force main. The pipe will run parallel to the existing 
reclaimed water line crossing Malibu Creak at one point. 
The force main will terminate at two 700,000-gallon steel 

· ---sludge stora_ge tanks at Rancho Las Virgen es. The two tanks 
·- ----· combined will provide 27 days of storage capacity at the 

beginning of the design period and 18 days at the end of 
the design_ period. 

In addition, 4 days of emergency sludge Storage capacity 
at design flows will be available at the Tapia Plant. 

-1-

5/8/79 

Order Fi le 78-26 

. s. The storage tanks at Rancho Las Virgenes w~ll be co~ered 
and equipped with forced ventilation and air scrubbing 
equipment to eliminate any odors that could be generated 
from long-term sludge storage. Contents of t~e storage 
.tanks will be continuously circulated by pumping to 
prevent buildup of a.scum ~ayer. ~torage tank ~verflows 
and drains will be piped directly into a sewer in Las 
Virgenes Road So that sludge can be returned to the Tapia 
Plant for reprocessing should any emergency arise. To 
provide 100 percent standby capacity for the.sludge ~iping 
system from Tapia to Rancho Las Virgenes as ~ell as_r~:. 
the sludge injection process, sludge dewatering faciliLies 
will be constructed at Tapia.. During the wet season, or 
under any emergency conditions or equipment malfunct!ons, 
the sludge can be dewatered at Tapia and hauled to a legal 
disposal site as necessary. 

6. Rancho Las Virgenes will have approximately 8? net ac:e~ 
available for sludge injection. The Rancho w~ll be ~i~ided 
into 16 plots for sludge injec~ion. Sludge w~ll be inJected. 
about six inches below the ground surface, using a tract~r 
and specially designed plow. After sludge has_been applied 
to a plot, the soil will he tilled an~ cr~ps will be p~anted. 
After the crops are harvested, the inJection process will 
be repeated. 

7. During the first year of operation the resulting slud~e 
loading rate will be approximately ~8 tons of_dry sol~ds 
per acre per year. During that design year o~ operati~n 
·when the Tapia influent flow reaches 8 mgd, the resul~ing 
loading rate will be approximately 27 tons of dry solids 
·per acre per year. 

a. Grotindwater monitorlng and extraction wells will be con
structed upstream and downstream of the injection area, 

9. The entire site will be fenced to restrict public access. 

10. A forage or cereal grai~ ~rop will be pl~nted on.each plot. 
0The selection of a specific crop for eacn plot will b

based on suitability for the area and adaptability to the 
sludge farming operation. 

11. Reclaimed water from the Tapia Plant will be used to spray 
irrigate the crops. Water will be appli~d to_meet the 
crops' requirements and will be measured as will the 
seasonal rainfalls. 

-2-
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12. Las Virgenes Municipal Water District discharges reclaimed 
_wastewater on land un~er Orde_r _No. 74_-381.,~ adopted by this 
_Bo.a.rd _on November_ 1_8_,_ 1974.. _ .. __ 

. -_. . . . . .. 
13. The sludge application site: :is· located in· Section 7, TlS, 

Rl7W; S.B.8.&M., .within the Malibu_ creek: Hyf:lrologic Subarea. 
Groundwaters in thi·s subarea are beneficially used for 
limited agric':.lltu-ral w.ater.-:supply. Ther.e are: no known 
:water wells -in the .proximi.ty_ of this site. 

14. Surface drainage from the site would flow to Las Virgenes 
Creek which is tributary .to Malibu Creek•. B.eneficial uses 
of Malibu Creek- are: water contact recreation, non-contact 
water recreation, warm freshwater habitat, cold freshwater 
habitat,. wildlife habitat, fi;sh migration, and fish spawning. 
:S.urf.ace r_unoff will>be: diverted around the sludge application 
areas. 

15. The Board adop_ted a Water--Quality Control Plan for Los 
.Angeles River _Basin __(-4B 9.a-sin- P-1an) on March .10, 1975. The 
Plan contains water quality objectives- for the- groundwater 
4-:n Malj.b_u c;:-eet.. Hyd:::-o.logic Subarea and Malibu Cr.eek. The 
-,:-_eqUir_ements- cont.ained .in thi_s __ prder as_- :they are. met will 
.be _in conf_ormance_ wi_t.h--·the- _goal:_s __ of_ -th~·N_a_ter Q'..lali ty Control 
:P:lan.- · 

16. :An. Environme_n_t_al Impac-_t~ Repo_r:t: :1£IR) has, been prepared for 
the Las Virgenes-Triunf-o_-Malibu-Topanga· :Areawide Facilities 
~P_lan__in accordance w.i..th. -the: ;C-ali:forni·a ·Environment.al Quality 
-Act. ·_ The EIR states that_ -_the.·-d-i;sposal :a£: so-lids:- to. a sludge 
.farm could caus_e_ locali·zed:~do-r: and: cou-ld· cause a health 
-hazard if runoff were to occur into the Malibu Creek system. 
The proposed installation of leachate control facilities 
would be able :to -int·ercept any: :leachat.e: that· may occur. 
.Odors would -be_ mi t:igated by. -proper storage· and. subsurface 
injection of sludge into the soil. The requirements esta
J:>lished ·for..this.-_dischar-ge- wi.-:11-:.-as.s.ure:-.:that~ there are no 
adverse water quality impacts up?n the environment. 

The Board has noti·fied the: di.sc·harger- and intere·sted agencies and 
persons of its intent to prescribe wa-s:te: discharge requirements for 
this discharge and has- provided them with an opportunity to submit 
their written views and recommendations. 

:=:..:. 
'Phe Bo.ar.d. in a public meeting. heard_ and. considered a·lL comments 
pertaining. to the discharge and_ .to .the.-.- .tent:a-.tive· requirements. 
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IT_ IS HEREBY 0RD£RE'D that Las v· 
in ?rder to· meet the' provisions ~rg:n~s Mu':1ici~a~ Water District 
California Water Code and re ~n ained in Division 7 of the ' 
comply-with the £ollowing: gulations adopted thereunder, shal! 

A;·- Requirements for Discharge of· Sewage Sludge 

i. S~wage sludge discharged to land 
shall be limited todigested sewage sludge generated

only. at the Tapia Plant 

2. S7wage sludge shall be discharged only at 
the proposecsite and only on land owned-or controlled 

discharger. by the 

v 3. Sludge shall be discharged l . . 
the surface of the . on Y by inJection below

soi 1 , as proposed • 

•• Erosion of deposited materials b 
be prevented. Y surface flow shall 

s. No sludge injection area shall be 1 
to any water well, stream channel c oser than 100 feet 
watercourse. , ditch or-other 

The discharger shall 
c_harged at this site 7emoye any wastes which are dis

in violation _of these requirement< 
7. Sludge shall not be 

applied_onto lands within 100 feetof any low-pressure 
water line from which domesticwater is derived• 

a. Storm runoff exceot • . 
site, shall be divert~~in falling naturally on the 
and land application are=~~und the operation, storag·e, 

!~es~J=~~e~l~~u~~~ms~;;lsnot ?e p7rmi~ted to escape 
creeks drainage dit h a of application or to enter 

, c es or watercourses. 
10; The injected sludge shall not· be 

surface, or flow across permitted to oondthe land application areas: 

~~: =~~!!~a;~o~r~a~~n~fps:udge on each plot shall 
:F e acre per year. 

::~;a!::d,~!~:: ~hall be applied ·in quantities to 
- ~--i~ation need of the crops only. 

Storm diversion facilities d h 
as groundwater monitorin an ot er safeguards such 
prior to sludge inJ· t. g sys~e~_ ~hall be constructed 

ec ion activities, 

-•-
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B. General Requirements 

1. Neither the handling nor application of sludge shall 
cause pol1'.1tion or nuisance. 

-2. The disposal of sludge shall not result in problems due 
to breeding of mosquitoes, gnats, midges, or other pests. 

3. The disposal of sludge shall not impart tastes, odors, 
color, foaming, or other objectionable characteristics 
in _receiving uaters. · 

4. Odors of waste origin shall not cause a nuisance. 

C. Provisions 

Prior __ to initiation of any full-scale injection operation, 
the discharger shall submit the 100 ~ercent facility 
design report, including runoff and leachate control 
facilities and groundwater monitoring wells to this 
Board for the Executive Officer's review and approval. 

A copy of these waste discharge specifications shall 
be maintained at the discharger's headquarters so as 
to be available at all times to operating personnel. 

3. In the event of any change in name, ownership, or 
control of these waste disposal facilities, the discharger 
shall notify this Bo~rd of such change and shall notify 
the succeeding owner or operator of the existence of this 
Order by letter, copy of which shall be forwarded to the 
Board. 

4. ·In accordance with Section 13267 of the California Water 
Code the discharger shall furnish, under penalty of 
perjury, technical reports on self monitoring work 
:performed according to the detai le_d specifications 
contained in any Monitoring and Reporting Prog.::-ams 
as directed by the Executive Officer, which specifi
cations are subject to periodic revisions as may be 
warranted. 

s. In accordance with Section 13260 of the California Water 
Code, the discharger shall file a report of any material 
change. or proposed change in the character or location 
of the discharge. 

6. The discharger shall notify this Board immediately by 
telephone of any adverse condition resulting from these 
waste discharges or from operations producing these waste 
disc~arges, such notifications to be affirmed in writing. 

-5-
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7. These requirements do not exempt the operator of this 
waste disposal facility f_rom compliance with any other 
laws, regulations, or ordinances which may be applicable; 
they do not legalize this waste disposal facility, and 
they leave unaffected any fur.ther restraint on the 
disposal of wastes at this site which may be contained 
in other statutes or required by other agencies. 

8. In accordance with Section J.3263 of the Water Code, these 
requirements are subject to periodic review and revision 
by this Regional Board. 

9. All wastes which do not meet each of the foregoing 
requirements shall be held in impervious containers, 
and if transferred elsewhere the final discharge shall 
be at a legal point of disposal, and in accordance with 
provisions of Division 7.5 of the Water Code. For the 
purpose of this requirement, a legal point of 'disposal 
is defined as one for which waste discharge requirements 
have been established by a California Regional: Water . 
Quality Control Board, and wh~ch is in full compliance 
thence. 

I, Raymond M. Hertel, Executive Officer, do hereby certi_fy that 
the foregoing is a _full, true, and correct copy of an Order. adopted 
by the California Regional Water Quality Control Board, Los Angeles 
Region, on -June 25, 1979. · 

~,,1eTJ .YdM.HERTEL, Executive Officer 



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LOS ANGELES REGION 64 3 o_MONITORING AND REPORTING PROGRAM NO. 

- FOR ------
LAS VIRGENES MUNICIPAL WATER DISTRICT 

(Rancho Las Virgenes) 
(File No. 78-26) 

The discharger shall implement this ·monitoring program at the com
mencement of discharge. Monitoring reports·shall be submitted to 
this Board monthly by the "first day of the second following month, 
beginning with the month subsequent to.the commencement of discharge. 

GROUNDWATER MONITORING 

The discharger shall establish. suitable..and accessible water well ( s) 
down-qradient from the site used as a receiving water monitoring 
stati~n. In addition to the above, at least one control well shall 
be established upstream from the site. The selected wells are 
subject to the approval of the Executive Officer as required in 
Provision No. Cl •. · .:. :;;::·-:.:..::: 

The following Shall constitute-the groundwater monitoring_progra~: 

Units Freauencv 

0 Water elevation feet {above sea· level) monthly
Total dissolved solids mg/1 ~- --c-·---,-,,--,,-,-g_uar_t!,:.E_~_¥_ . Chloride mgll- _- : _·_.:.quarterly. 

; Sulfate rng/1 quarterly 
; pH pH units quarterly 
. Nitrate nitrogen mg/1 quarterly
Total nitrogen mg/1 quarterly 

, Chemical oxygen demand mg/1 quarterly 
. Lead mg/1 quarterly
.Cadmium mg/1 quarterly
• Total chromium mg/1 quarterly
Copper mg/1 semiannuall: 
Nickel mg/1 semiannual!: 

• Zinc mg/1 quarterly
·,Color. quarterly 

.iC..L..Lt:: 1~0. ,o-. 

Quarterlv composite sludge samples shall be collected and analyzed fc 
the following parameters: 

Parameters 

Total solids content % 
Volatile solids content % 
pH pH unit 
Total dissolved solids mg/1
Ammonia nitrogen mg/kg
Total nitrogen ·mg/kg
Zinc mg/kg
Cadmium mg/kg
Copper mg/kg
Total chromium mg/kg
Lead mg/kg
Nickel mg/kg
PCB -mg/kg (annually) 

Crop Analv.sis 

The plant uptake of cadmium and zinc in plant tissues for each crop 
Shall al'so be determined afl:'"er crop harvesting. 

SOil AnalvSis 

!',... soil sampling grid shall be established for this site and the sampl. 
Points shall be located where representative soil samples can be obta: 
~nmoosilD soil samples shall_. be col.lected from active plots and analy

6nnuall_)or the following parameters: ~ 
~ 

·Parameter 

pH _pH'"unit 
. Cation exchange capacity :Cme/lOOg)
Zinc · mg/kg
Cadmium . mg/kg
PCB .-- _ -mg/kg 
Copper : . mg/kg
_L·ead · ~·mg/kg
Nickel . mg/kg
Total chromium .. mg/kg
TOt~l- nitrogen :···. mg/kg 

Site Observation 

Sl\1dge injection areas shall be~,!_nspected ~n ~asis for observa
tion of sludge runoff or ponding. The results ·or these observations 
shall be reported to the Board during the reporting period. 

70"1"' ff\ 
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Each monitoring report must affirm in writing that: 

All analyses were conducted at a laboratory certified 
for such analyses by the State Deoartment of Health 
and in accordance with current EPA guideline procedures 
or as specified in the Monitoring Program. 

For any analysis for which no procedure is specified in the EPA 
guidelines or in this Monitoring Program, the constituent or paramet~ 
analyzed and the method or procedure used must be specified in the 
report. 

Reporting 

Each report shall contain the following information with respect to 
the reporting period: 

1. Volume of sludge disposed of during each day .,.,.t. ~-
and the total volume disposed of during the- __,.,,..-;_ 

1 
,. :, · 

reporting period and the percent of solid ~ 0~ .:;;,~?" 
content in injected sludge. 

2. Sludge application rate during the reporting 
period, in dry tons per year. 

3. The analytical results of sampling programs, 
as required. 

4. A scaled map showing the areas of the site LU:2., ~ sY; 
where the above wastes were applied during 
the reporting period, including the quantity ~? showi"': 
(gallons per a~re per day) applied per each 
area. 

s. A certification that all wastes deposited were 
in compliance with the Board's requirements 
and that no wastes were deposited outside 0£ 
the boundaries of the site, as sp_eci£ied in 
the Board's requirements. 

6. Quantities of reclaimed irrigat;ion wat~r ap1;>lied. -~+-.us Gt,--: 
on the plots during the reporting period, in fl\loV'• C""'lln+" 
inches per month. aa.cn · 1 -

7. Site observation report. 

As this monitoring program continues 1 the results may indi~ate after 
two-year period that certain parameters need not to be monitore~ and 
they could be dropped. The Staff will then revise this monitoring 
program as appropriate. 

T-3 
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GENERAL PROVISIONS FOR SAMPLING AN'D AN.'\LYSIS 

All sampling, sample preservation, and analyses shall be performed 
in accordance with the latest edition·of "Guidelines Establishing 
Test Procedures for Analysis of Pollutants", promulgated by the 
United States Environmental Protection Agency. 

All chemical analyses shall be conducted at a laboratorv certified 
for such analyses by the State Department of Health SerVices. 

The discharger shall calibrate and perform maintenance procedures 
on all monitoring instruments and equipment to insure accuracy of 
measurements, or shall insure that both actiVities will be conducted. 

A grab sample is defined as an individual sample collected in fewer 
than 15 minutes. 

GENERAL PROVISIONS FOR REPORTING 

For every item where the requirements are not met, the discharger 
shall submit a statement 0£ the actions undertaken or proposed which 
will bring the discharge into full compliance with requirements at 
the earliest time and submit a timetable for correction. 

The discharger shall maintain all sampling ·and analytical results, 
including strip charts; date, exact place, and time of ·sampling; date 
analyses were performed; analyst's name; analytical techniques used; 
and results of all analyses. Such records shall be retained for a 
minimum 0£ three years. This period of retention shall be extended 
during the course of any unresolved litigation regarding this dis-
charge or when requested by the Board. · 

In reporting the monitoring data, the discharger shall arrange the 
data in tabular form so that the date, the constituents, and the 
concentratiOns are readily discernible. The data shall be summarized 

·to demonstrate compliance with waste discharge requirements. 

Each report shall contain the following coinpl_eted declaration: 

11 I declare under penalty of perjury that the foregoing is 
true and correct. · 

Executed on the ____day of _______at.__________ 

--------(Signature) 

----------(Title)" 

Ordered by ~-tr()
tlecutive Officer 

·JUN 251979 

Date 
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Responses to Comments from the Las Virgenes Municipal Water District 

13-1. The Santa Monica Mountains Zone is a designated exclusion area in the proposed GO. 
Therefore, the GO would not be applicable to biosolids application projects in that 
location, but individual waste discharge requirements may be required as deemed 
necessary by the RWQCB.  See Master Response 2 for more information about how the 
proposed GO would affect existing programs. 

13-2. The subject operation will not be permitted under the proposed GO. The Santa Monica 
Mountain Zone is exempt from  the proposed GO because it is designated as an area 
requiring special consideration in the Public Resources Code. However, the subject 
operation should not be viewed as prohibited solely because it is in an area that is excluded 
from coverage by the proposed GO.  The proposed GO excluded the Santa Monica 
Mountain Zone and other similar areas because it is believed that the necessary special 
consideration could not be adequately addressed.  Individual waste discharge requirements, 
however, may be needed for these projects.  Also see Response to Comment 8-6. 

13-3. The commenter writes about the already-operating land application program in the Santa 
Monica Mountains Zone.  SWRCB staff recognizes that a well-managed reuse operation 
can extend the useful life of an individual site.  It is also acknowledged that a long-term 
soil management plan should consider application rates, uptake by plants, and soil 
residuals. The proposed GO is a program-level regulation and, as such, deals with 
application rates and initial soil concentrations. The small amounts of uptake or removal 
are not considered at this program level. 

13-4. The commenter criticizes the method for calculating the cumulative loading rate, as it only 
considers metals that are native to soils or are imported with biosolids.  It fails to consider 
any metals that may be removed from a site by crop harvest. 

This is a potentially valid criticism of one aspect of the Part 503 regulations.  Because the 
proposed GO adopts these, the commenter is critical of the cumulative loading limits of 
the proposed GO. The analysis also does not consider the potentially small fraction 
removed as surface runoff, or with percolating groundwater, or possible additions with 
fertilizer salts or manure.  Failure to consider these low-level losses makes the soil 
cumulative loading estimates more conservative with respect to actual metals accumulation 
following long-term biosolids application. As a practical matter, it is likely that only a 
relatively small portion of the total metals load applied to a land area is actually removed 
by the harvested portions of the crop, or with the soil-water system in most agricultural 
soils; a large proportion of the metals will remain bound to soil particles and will not be 
very mobile in the soil environment for potential uptake by plants or loss in the hydrologic 
cycle. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-30 



 
 

 
 

 

  

 

 

Obtaining valid data for the portion of the metals load removed by the crop (or with water 
discharge) would be difficult and potentially costly to determine, as the crop would need 
to be statistically sampled and accurate records on yield obtained and reported.  The crop 
may be more variable in terms of metals composition than the well-mixed biosolids. 
Additions from fertilizers and losses in surface water runoff and through any groundwater 
discharge would also have to be tracked and recorded if a comprehensive analysis is to be 
made. 

Cumulative loading calculations that consider all input, residual and export pathways 
would be much more complex than is proposed in the proposed GO or in the Part 503 
regulations, and would approach completion of a sophisticated mass balance analysis.  This 
would make the regulatory system more difficult to standardize and track results, and 
evaluate, and much less user-friendly. 

For the proposed GO to factor in metals removal by crops and other input and output 
sources, the entire risk assessment completed by the EPA would have to be revised and 
redone by the State and a new cumulative loading approach would have to be developed. 
SWRCB staff feels the present approach provides an additional conservative safeguard to 
the issue of the presence of metals in biosolids amended soils. 

13-5. See Response to Comment 13-2. 

13-6. Implementation of the proposed GO would not preclude the Las Virgenes Municipal Water 
District from applying for an individual permit. See Responses to Comments 8-6 and 13-2, 
and Master Response 2. 

13-7. The commenter supports the proposed GO’s monitoring requirements and the continued 
use of Class B biosolids.  No response is necessary. 

13-8. Comment noted. The text of the proposed GO, as found in Finding No. 1 of Appendix A, 
is amended to read as follows: 

This General Order . . . discharges, but may not be appropriate for all sites 
using biosolids due to particular site specific conditions or locations.  Such sites 
are not precluded from being issued individual waste discharger requirements. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-31 
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FAX: (310) 648--511• 

September 8, 1999 

State Water Resources Control Board 
Division of Water Quality 
P. 0. Box 944213 
Sacramento, CA 94244-2130 

Attention: Todd Thompson 

RE: COMMENTS-DRAFT ENVIRONMENTAL IMPACT REPORT FOR THE GENERAL 
WASTE DISCHARGE REQUIREMENTS FOR BIOSOLIDS LAND APPLICATION 

The City ofLos Angeles, Bureau ofSanitation appreciates the opportunity to comment on the 
Draft Environmental Impact Report (DEIR) for the general waste discharge requirements for 
biosoiids land application. The City fully supports your agency's efforts to develop a General 
Order (GO) for biosolids land application. 

The City commends the State Water Resources Control Board (SWRCB) for its efforts in 
developing a DEIR that will continue the land application ofbiosolids while addressing potential 

14-1impacts to public health and the environment. The use of the U.S. EPA regulations (40 CFR Part 
503) demonstrates that the SWR.CB is committed to developing a DEIR based on sound:science. 

I am enclosing with this letter a table ofspecific comments that apply to sections of the DEIR. 
have listed below several general comments related to the entire document. 

The DEIR and the GO should incorporate U.S. EPA's recently completed phase one fI4-2 
amendments (64 FR 42552) to the Part 503 regulations. The tenninology used throughout the 
DEIR and the GO should be consistent, such as the use ofthe tenns applier and discharger. The 

114-3DEIR and the GO should be consistent with the metals that are regulated under the Part 503, such 
as chromium and molybdenum. 

Todd Thompson 
SWRCB 
Sep1ember S, !999 
Page 2 

If you have ~y questions, please call me at the number listed above or Diane Gilbert ofmy staff 
at (310) 648-5248. 

Sincerely, 

/l7 /~
Raymond J. Kearney 
Division Manager 

RJK.:dxg 

Enclosures 

c, V. Varsh 
J. Wilson 

AN EQUAL EMPLOYMENT OPPORTUNITY -AFFIRMATIVE ACTION EMPLOYER 
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SWRCBDEIR SWRCBDEIR 
City of Los Angeles comments City of Los Angeles comments 
September 8, 1999 September S, 1999 
P::ige l Page 2 

Notes: Comments show deletions of!ext with ~and additions to the 1ext in iralics: 

SWRCB DEIR- June 28, 1999 
# PG SECTION 1 COMMENT 
l ES-6 General Order l The GO is based on compliance with section 13274 of the California 

Program Water Code, which requires the issuance ofWDRs for projects that 
Objectives may affect the waters of the stale. How does this section of the Water 

Code affec, the renewal of existing biosolids sites permined under 
specific WDRs? Will the existing sites be unaffected by the GO, or 
have lo comply with !he GO and ifso what will be the established 
time frame for compliance? 

2 ES-6 Applicability 2 The term applier and discharger appear to be interchange:1ble. The 
word discharger is used throughour the GO but not defined in the 
findings section of1h_e GO, where the word applier is defined. In the 
pre-application repo!t, the term applier is used. Please define 
discharger in the GO and use ii throughout 1he document and remove 
applier from the findings section or use applier throughout the 
document. 

3 ES-6 Applicability 3 A penni11ed site under a single NOi cannot be more than 2000 acres 
and the sites must be within a 20-mile radius. What is the basis for 
limi1ing the acreage of J single site? Some landowners may have a 
site larger that 2000 acres. How would the sire be divided and what 
guidelines would the \ando\\ ner use 10 determine and develop an NOi 
for 1he sites larger than 2000 acres but in the same location? 

4 ES-6 Applicability 3 The GO does not preempt or supersede the auti'.ority of local 
agencies. This statement should be removed from the DEIR and the 
GO. The GO should require local authorities ta provide peer reviewed 
scientific evidence before allowing them to prohibit. restrict. or 
control biosolids use beyond the provisions of the GO. Only where 
health and safety concems related to specific conditions within a local 
jurisdiction can be proven should !hey be permined to prohibit or 
futther restrict the use ofbiosolids. 

5 ES-7 Requirements 3 \vbat is 1he scientific basis for regulating ten metals when ;he U. S. 
of the GO to EPA only regulates nine me1als under the Pare 503 regulations? The 
part 503 DEIR -:ind GO should be consistent wi1h the Pare 503 role. If 
regulations chromium is being regulated, what is the scientific basis for !he limit 

as set fotth in the GO? 
6 ES-lO Storage and l The definition ofs1orage in this section is different from 1he defmition 

Transportation in the GO. This section defines storage as more !han 7 consecutive 
days whereas the GO defines it as more than 48 hours. Storage should 
be for more than 7 consecu1ive days. 

7 2-8 Comply with l See comment I 
California 
Water Code 
and Judicial 
Code 

8 I 2.10 I Applic-:ibility I 2 I See comment 2 
9 l 2-10 I Applicability i 3 I See comment 3 
lO / 2.10 ! Applicability 3 See commem ➔ 
ll 2-12 Requirements 3 See comment 5 

of the GO to 
part 503 
regulations 

l2 2-14 Storage and l Seecommem6 
Transporeation 

ii I PG 

l3 ! 
I 

(4 -14-4 

10-6l5 

14-5 
10-716 

14-6 

10-8l714-7 

SWRCB DEIR June 28, 1999 
SECTION 11 
Table 2-4 

Table 2·.S 

2lbresholds of 
Significance 

lMitigation 
Measure 10• I 

l;<.litigation 
MeasUie 10-2 

COMMENT 
Delete chromium from the table. [t 1s not regulated by the Pnn 503 
regula1ions. [twas removed from the Part 503 regulations in October 
1995 {64 FR 54764). 
Remove molybdenum from the cumulative loading table. The limi1s 
for molybdenum were stayed from the Part 503 rule in February 1994 
pending further EPA evaluation. What is the scientific basis for 
selecting the limits? 
This paragrnph identifies air districts where biosolids are applied in 
1he greatest volume. When determining the impact for generation of 
NOx and P:VllO and limiting vehicle miles traveled (V:VIT) per day to 
4800, was this number determined for a pareicular nir districts, per site 
in a panic: :ar air dimict or total of all rrocks for -:ill agencies or per 
ngency that transpon biosolids in a patticu!ar air disrricr! 
Limiting vehicle travd to 4800 vehicle miles traveled (VMT) per day 
for biosolids trocks would increase vehicle emissions for the City of 
Los Angeles by 67 percent. The City's biosolids ve:"iicles currently 
uavel 9.000 V:VIT per day. To comply wi1h this requirement the Ciiy 
of Los Angeles would hnve to div en one-half of it biosolids to a 
landfill in Arizona. Doing this would increase travel to l5, 000 VMT 
per day and vehicle emissions by 67 percent. Landfilling ofbiosolids 
would also imoact California ·s AB 939mandate to decrease by fifty 
percent the ~aunt of materinl being landfilled by year the 2000. This 
impact shou!d be re-evaluated to determine if limiting truck travel to 
4800 \0,IT per day is actually reducing emissions or cre:iting more 
emissions and creating other environmental impacts. 
Does this mitil!ation measure apply to biosolids spreaders nnd other 
equipment used on the sites? The equipment will create dust. The 
mitigation only addressed truck 1rave\ but 1he impact srn1ement 
included biosolids spreaders. What about the impact of emissions 
from oilier farming vehicles? 

114-10 

114-11 

14-12 

14-13 

14-14 
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Appendix A: Draft Text of General Order__ June 28, 1999 

' . Pg. SECTION , I COMMENT 
18 I Findings lb ,\II Exceptional Quality (EQ) biosolids-derived mixtures consisting of 

more than or equal to 50 percent bioso!ids (dry weight) applied at 
more than !O dry tons per acre per year for use as a soil amendmem 
10 continuous fields .... This phase is missing from I b and included in 
le. 

19 2 ! Findings 1 3d 1 See comment 1IShon•<enn smrage Biosolids sw,g, si<es osed ~, <empomy20 5 Findings Jag 
. holding facility for less than or_equal to 7 d:tys. The definition of 

long-term storage facility in 3t 1s more ihan 7 days, so short-term 
storage should include 7 days. 

21 9 Findings 15 This General Order shall primarily apply to the ~ discharger 
or applier of the sites using biosolids .... The executive summary 
stated that the GO appiies 10 the discharger and this section states the 
landowner. Delete the word landowner and replace with discharger or 
applier. (See comment 2) 

22 JO I Findings ; 16 I See comment 3 
23 ' JO I Findings I 17 i s~e comment 4

' 24 13 IProhibi1ions IAre municipali1.ies exempl from the Safe Water Drinking Water andIA4 Toxic Enforcement Act. How does this act apply co murucipalities 
who ,:enernte b1osolids? 

25 14 I Prohibitions I Al2 I See comment 13 
26 15 Discharge 

Specifications 
B4 The statement including background soil mem!s and metal additions 

from biosolids w;is included in this specification. Peer reviewed data 
and analysis performed during the risk assessment for the Part 503 
regulations took into account background soil median metals 
concentration throughout the United States. Wlm scientific data does 
the SWRCB have to support this statemem"? 

27 15 Discharge 
Specifications 

B4 s~e comment 14 

28 i6 Discharge 
Specifications 

87b 
l(c) 

.--\nimals are grazed tOr :it least 30 days. Based upon the mitigation 
measures 4-2 and 5.z this 1imeframe will be changed to 90 days with 
some conditions for 60 days if temperature requirementS are mer. 
What is the sciemific basis for changmg the grazing times. Comments 
in Ch;ipter 4 und 5 suppon: the risk ac;essment provided in the P:irt 
503 that indicates 1here is linle poten::al for pathogens to be 
trnnsmi11ed to animals if grazed on sites applied with biosolids. See 
amendments to Pm 503 (64 FR 42552) regarding intentional grazing 
versus unintentional grazing. 

29 17 Discharge 
Specifications 

BS The setbacks determined in this section should be consistent with 
other regulatory limits and the CWEA Mnnua! of Good Pracrice for 
the A!!riculrure LJnd Annlica1ion of Bioso\ids. 

30 IS Biosolids 
Storage and 
Transportation 
Specifications 

I See comment 6 

31 20 Provisions D7 IThe discharger shall be responsible for informing ail biosolids 
transporters nnd growers using the site of the conditions contained in I this general order. \Vho does grower in this statement refer to? A 
definition for grower should be included in the findings section. 

14-15 

114-16 

14-17 

114-18 

14-19 

14-20 

114-21 

I14-22 

Appendix A: Draft Text of General Order -- June 28, 1999 

' Pg. SECTION j COMJ•IENT 

32 22 Provisions D17 The sta1ement thal the discharger should notify the OITice of 
Emergency Services if there is any noncompliance which may 
endanger hwnan health or the environment should not be the 
responsibility of the discharger. The discharger is not qualified to 
make that type of assessment. The Regional Board should advise the 
discharger that human health or 1b.e environment may be endnngered 
and inform the discharger to notify the OITice of Emergency Services 
or the Regional Board makes the notifications. 

14-23 

4 
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Pre-Application Report-June 28, 1999 
., 1 Pg . SECTION ~ COMMENT 
33 Pre-Application I Site location/~ Discharger lbis section should be changed to 

Report be consistent with the GO temtino!ogy or the GO should be changed to 
use Applier as defined in the finding section. 

34 Pre-Application I The work Applier in the table should be changed to Discharger or 
Report Applier should be used throughout the GO. 

35 Pre-Application 3 See comment 13 and 14 
Report 

36 Annual 3 See comment 13 and 14 
Reporting 

37 Annual • See comment 13 and 14 
Reporting 

114-24 

114-25 



  

  

  

  
 

 

  

 

Responses to Comments from the City of Los Angeles Department of Public Works 

14-1. The commenter supports the analytical approach used in the draft EIR.  No response is 
necessary. 

14-2. The SWRCB is following EPA’s process of amending the Part 503 regulations, but these 
changes are not being automatically incorporated into the proposed GO.  Many of the EPA 
proposed changes are in a review stage and have not been adopted as final rules.  SWRCB 
staff will incorporate changes as they are deemed necessary to protect water quality and 
public health. 

14-3. Since the proposed GO is potentially applicable to several different entities, the titles of 
groups of people is important and should be used in a concise and consistent manner. 
Discharger refers to the entity issued and required to comply with the proposed GO.  As 
such, the discharger could be any entity listed on the GO’s Notice of Applicability, but in 
all cases will include the landowner and the generator.  See Master Response 4 regarding 
metals limits. 

14-4. See Master Response 2. 

14-5. In all cases, the landowner and the generator will be the discharger, sometimes in 
conjunction with other entities.  All aspects of compliance remain with the discharger, 
including activities usually associated with the applier.  As such, use of the term 
“discharger” may appear confusing.  Also see Response to Comment 14-3. 

14-6. See Master Response 3. 

14-7. Such actions (pre-empting of local ordinances) is beyond the authority of the SWRCB. 
Accordingly, the subject language is accurate and shall remain in the proposed GO.  Also 
see Response to Comment 23-4. 

14-8. See Master Response 4. 

14-9. Short-term storage is defined in the proposed GO as less than 7 days; long-term storage is 
defined as holding biosolids on site for more than 7 days.  Staging is defined in the 
proposed GO as less than 48 hours.  Holding biosolids on site can create nuisances and 
impact the aesthetic value of the surrounding environment. The text of the proposed GO, 
as found in Finding No. 3(aj). of Appendix A, is amended to read as follows: 

Biosolids storage sites used as a temporary holding facility for less than or 
equal to 7 seven days.  

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-32 



 

 

    

 

   

The text on page ES-10, last paragraph, third sentence of the draft EIR is revised as 
follows: 

The proposed GO defines short-term...for more than longer than 48 hours but less 
than . . . 

14-10. See Master Response 4. 

14-11. See Master Response 4. 

14-12. See Master Response 5. 

14-13. See Master Response 5. 

14-14. See Master Response 5. 

14-15. Comment noted.  The text of the proposed GO, as found in Finding No. 1(b). of Appendix 
A, is amended to read: 

All Exceptional . . . 10 dry tons per acre per year for use as a soil amendment 
to continuous fields . . . 

14-16. Comment noted.  The text of the proposed GO, as found in Finding No. 3(aj). of Appendix 
A, is amended to read: 

Biosolids storage sites used as a temporary holding facility for less than or 
equal to 7 seven days. 

14-17. The primary entity permitted under this proposed GO will be the landowner and the 
generator.  The landowner is the primary entity responsible for operations allowed on 
properties and the condition of the properties. The generator is also primarily responsible 
as the entity required to comply with federal regulations. 

14-18. The Safe Drinking Water and Toxic Enforcement Act applies to any entity that discharges 
into a source of drinking water any chemicals known to the State to cause cancer or 
reproductive toxicity.  It applies with or without being specified in the proposed GO.  As 
such, the proposed GO only brings attention to that law. 

14-19. Incorporating soil background is consistent with the risk assessment.  On page 117 of  “A 
Guide to the Biosolids Risk Assessment for the EPA Part 503 Rule,” the EPA identifies 
the “Risk Assessment Acceptable Soil Concentration” for pollutants in biosolids. 
California has unique geology and therefore has unique soils.  For example, some soils in 
the Salinas Valley contain higher-than-average cadmium levels.  Also, soils in the Central 
San Joaquin Valley contain molybdenum.  As such, the proposed GO attempts to equate 

California State Water Resources Control Board June 30, 2000 
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these inequities to account for California conditions. Use of background soils 
concentrations is discussed in more detail in the proposed GO.  Specific requirements 
addressing background soils is explicitly stated.  See Discharge Specification No. 5 in the 
proposed GO (Appendix A). 

14-20. See Master Response 7 and Master Response 8. 

14-21. See Master Response 3. 

14-22. The text of the proposed GO, as found in Finding No. 3 of Appendix A, is amended to add 
the definition of “grower” as follows: 

o. Grower: Person or entity primarily responsible for planting, maintaining and 
harvesting or allowing the use of crops and/or range land for domestic animal 
or human use. 

14-23. In conjunction with the proposed GO, the discharger, by obtaining the requirements, is 
made aware of the potential adverse health effects when using biosolids in a manner which 
is not compatible with the General Order. Although not every violation may constitute an 
eminent threat to human health, the discharger can make a determination that such is the 
case if it is believed necessary to ensure compliance with this requirement. SWRCB staff 
believes that the discharger should immediately notify the State Office of Emergency 
Services if a significant health threat has been created. 

14-24. The Pre-Application Report has been modified to include a separate location to report the 
Applier, if applicable. 

14-25. See Response to Comment 7-3. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
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RESOURCE MANAGEMENT AGENCY 

Envlronmental Health Division 
Donald W. Koepp 

Oi1ee1orcounty of ventura 
September 8, 1999 

Todd Thompson 
Division of Water Quality 
State Water Resources Control Board 
901 P Street 
Sacramento, CA 95814 

ORAFT ENVIRONMENTAL IMPACT REPORT {DEIR). GENERAL WASTE 
DISCHARGE REQUIREMENTS FOR BIOSOLIDS LAND APPLICATION 

The Environmental Health Division, as Local Enforcement Agency, reviewed the 
subject DEIR, and provides the following comments: 

Appendix E, page E•27 states that~ ... current green waste composting 
regulations require a setback ofat least 300 feet...unless a variance is 
granted from the local enforcement agency.'' Also, Chapter 5 (Public 
Health), page 5-14 states that~ ... setbacks ... have been placed on 
[compost projects] ... by the California Integrated Waste Management 
Board." 

15-1 
The 300-foot setback standard referenced in Appendix E was formeriy 
found in Title 14, California Code of Regulations (CCR), Section 17859. 
Section 17859 was amended by the California Integrated Waste 
Management Board in approximately 1995, and the 300-foot setback 
standard was removed at that time. Currently, Title 14 CCR does not 
provide prescriptive setback standards applicable to composting activities. 

Chapter 5 (Public Health) and Appendix E discuss potential public health 
risk associated with compost bioaerosol(s), with particular emphasis upon 
Aspergillus fumigatus in Appendix E. The California Department of Health 
Services (OHS), Environmental Health Investigations Branch, recently 
released a report on compost bioaerosols entitled "Bioaerosols and 
Green•Waste Composting in California," dated June 1999. 

800 South Victoria Avenue, Ventura, CA 93009-1730 (805) 654•2813 FAX (805) 654-2480 
Internet Web Site Address: www.ventura.org/env_hlth/env.htrn 

Todd Thompson 
September 8, 1999 
Page 2 

To insure that the DEIR contains the most up-to-date information, and to r 
insure that the DEIR is consistent with information provided by OHS on 
this issue, the compost bioaerosol information presented in the DEIR 15-2 
should be reviewed for consistency with the OHS report, and amended as (cont) 
necessary to achieve consistency. 

If you have any questions, please call Darrell Siegrist at 805/654-5038. 

TERRENCE 0. GILDAY, MANAGER 
SOLID WASTE SECTION 
ENVIRONMENTAL HEALTH DIVISION 

TOG!sg/gilday/bioslcom.doc 

c: Melinda Talent, Land Use Section, EHD 
Darrell Siegrist, EHD/LEA 

www.ventura.org/env_hlth/env.htrn


  

  
 
 

 
  

  
 

 

 

 

 

Responses to Comments from the Ventura County Resources Management Agency 

15-1. This comment refers to Appendix E of the draft EIR, page E-27, regarding setback 
requirements which have been amended for composting facilities.  Page E-27, paragraph 
2 is amended as follows: 

The California Integrated Waste Management Board’s current green waste 
composting regulations require a setback of at least 300 feet of the facility’s 
active compost materials areas from any residence, school, or hospital, 
excluding onsite residences, unless a variance is granted from the local 
enforcement agency.  included in Title 14 of the CCR does not provide 
prescriptive setback standards applicable to composting activities.  A Local 
Enforcement Agency can establish requirements for any new facility that can 
mitigate potential impacts to public health based on the local conditions 
including such factors as More stringent requirements can be applied where 
there are sensitive receptors; high winds; or other factors related to health risks, 
such as the health status of the community potentially affected.  

Addition of this information does not change the previous conclusions regarding impacts 
to public health or change any proposed mitigation measures. 

15-2. The June 1999 report was obtained and reviewed.  The report entitled “Bioaerosols and 
Green-Waste Composting in California” reviewed what is known about aerosols from 
composting operations.  The focus was on green waste and did not address biosolids in 
particular, but noted the importance of considering the feedstock materials being 
composted. The report confirmed the draft EIR’s findings that there did not appear to be 
an increased risk to healthy populations from exposure to Aspergillus fumigatus from 
composting operations.  It did indicate that workers needed to be protected and that studies 
are needed to assess the impacts of bioaerosols on communities downwind from 
composting sites. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
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OAVICJR. WILLIAMS<BEAST BAY 
OIMcr<J~ OS WASW';AT~~<_f. MUNICIPAL. UTJ!.ITY DISTRICT 

September 9. 1999 

State Water Resources Control Board 
Division ofWater Quality 
P. 0. Box 944213 
Sacramento, CA 94244-2130 

Attention: Todd TI10mpson 

SUBJECT: Comments On The Draft Environment Impact Report For The General Waste 
Discharge Requiremi;:nts For Biosolids Land Application (DEIR-GWDRFBLA) 
Including The General Order (GO) 

The East Bay Municipal Utiliry Dimict (EBMUD), serving l.::! million people in the Oakland 
area, appreciates the opportunity to comment on the Draft Environmental Impact Report (DEIR) 
for the oeneral waste discharge requirements for biosolids land application. EBMUD supports 
your ag;ncy's efforts to develop a General Order (GO) for biosolids land application. 

EBMlJD commends the State Water Resources Control Board (S\VRCB) for it efforts in 
developing a DEIR that will continue the land application ofbiosolids while addressing impacts 
to public health and the environment. The use of the C.S. EPA regulations 40 CFR part 503 
demonstrates that the SWRCB is basically committed to developing an EIR based on sound 

science. 

Since 1983, EBWJD has fostered the reuse ofbiosolids in a beneficial manner. Initially. 
EBMUD operated an EPA award-winning biosolids compost operation that recycled over 
200.000 tons ofbiosolids as a very successful compost product. In 1995. EBMUD began 
agricultural land application ofbiosolids that has resulted in 100% beneficial reuse ofbiosolids. 

EBMUD's general comments are included below. Specific comments of a technical nature that 
apply to sections of the GO are listed in Attachment A. 

Increased Costs 

EBMUD is concerned that the overall effect of the GWDRFBLA. as drafted. will be to increase 
land application costs to the point where landfill disposal may be more anractive than beneficial 
reuse; thi,s is a counterproductive result from our viewpoint. 

16-1 
Costs will be increased by the increased level of testing, the continual payment of fees even if a 
field is left fallow, imposition of requirements beyond the 40CFR503 requirements. multiple 
Notices of Intent (NOi) for plots ofland in excess of2000 contiguous acres. no releases of 
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State Water Resources Control Board 
September 9, 1999 
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paniculates from a site during application or incorporation ofbiosolids. special site assessments, r 
and extended grazing resuictions. Individually, any one measure may seem less than significant 
and relatively inexpensive to adopt, but collectively, all of the measures mentioned will add up to 
drive land application costs to the point where landfill disposal will likely be more ec~nomically 16-1 
feasible. Land application costs are already beginning to exceed landfilling costs in the State of (cont) 
California, and our own current contract procurement for biosolids handling includes the option 
for landfill disposal due to known/expected cost increases in land application ofbioso!ids. 

The SWRCB should review every requirement against the measure of whether or not it is 
necessary to protect public health and the environment, to avoid fueling the current trend of 
spiraling land application costs in the State. Alameda County, the county in which EBMUD 16-2 
operates, is already basically surrounded by counties that ban or restrict the land application of 
biosolids at the local level. More restrictive regulation at the state level could work to force 
EBrvfUD to landfill, rather than reuse. biosolids. 

Manual of Good Practice 

Many public and private expen practicioners have worked hard to prepare the California Water 
Environment Association Manual ofGood Practice for land application ofbiosolids. 1bis 

16-3document includes plans and standardized fonns that could be used in the management and 
administration of the general WDR program. Mitigation measure 5-1 recommends the review of 
the manual, which we support. 

Consistencv ofTerms 

The tenn applier and discharger appear to be interchangeable. The word discharger is used 
throughout the DEIR but not defined in the finding section of the GO. In the finding section, the I6-4word applier is defined. In the pre-application report, the tenn applier is used. We suggest that 
one term be defined and used throughout the document. 

The scientific basis for re1rnlatin!!. ten metals is unclear. since the U.S. EPA currently regulates 
eight metals under the par! 503 r;gu!ations. TI1e scieniiflc bases for the limits as set forth in the 
GO for chromium and molybdenum need to be demonstrated before these two additional metals 
are regulated. 

The copper and lead ceiling concentration limits have been reduced in the GO. also without 
establishing scientific bases for the reduction. 

Since the SVlRCB is committed to developing a DEIR based on sound science. then there must 
be a valid scientific basis for more stringent metal requirements. 



State Water Resources Control Board 
September 9, 1999 
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The U.S. EPA has completed phase one amendments ofround one for the 40CFR503 I16-sregulations. SWR.CB should incorporate the necessary changes to the part 503 regulations into 
the DEIR. The DEIR states that ten metals are being regulated instead ofeight metals as per the 
40CFR503 regulations. Chromium is not regulated by the C. S. EPA as being a pollutant that 
affects biosolids land application. The limits for chromium were deleted from the 40CFR503 
rule in October 1995 in Federal Register volume 60 number 206. The limits for molybdenum 16-9 
have been deleted from the part 40CFR503 rule pending EPA considerations. SWRCB should 
delete molybdenum limits from the cumulative loading requirements or provide a scientific 
analysis for using the limits stated in the DEIR. 

The Draft Environmental Impact Report 

Toe SWRCB has done a fine job preparing this draft program EIR. Nine environmental and 
public health issues were considered and no impacts were identified which could not be avoided 
or mitigated. Forry-nine potential impacts were considered and 28 were found to be less-than
significant, 14 potentially significant, and 10 significant. These findings are consistent with the 
work done at the federal level in the preparation of 40CFR503. 

16-10 
EBMlJD strongly supports the SWRCB in their effort to prepare a statewide. unified approach to 
regulation of the land application of biosolids, including streamlined permit review with CEQA 
documentation. Most of the mitigation measures proposed in the draft EIR appear to be 
generally reasonable. Most significant and potentially significant impacts are mitigated by use of 
a comprehensive pre-application report, which we support. 

However, the mitigation measures to control fugitive dust from unpaved roads and the extended I 
grazing restriction periods do not seem reasonable or substantiated, and will cause operational 16-11 
costs to increase. perhaps significantly. 

To the extent that agricultural biosolids land application sites are near residential areas, 
recreational areas, schools, hospitals. recreational and public assembly areas, controlling fugitive 
dust may be appropriate. but to require this measure for all biosolids land application sites seems 
inappropriate and unnecessary. Other farming operations in California are not subject to this 16-12 
type of restriction, and therefore, why should fanning operations using biosolids be "singled 
out"? This mitigation measure should be qualified only to actual instances where residential 
areas, recreational areas, schools, hospitals, recreational and public assembly areas are in close 
proximity. 

Extended grazing restriction periods will reduce the time that a rancher can productively use l
land. which may have significant economic impact on ranching operations, thereby reducing 
ranching imeresl in using biosolids for crop production. The effecr would be the reduction of 16-13 
available land for biosolids land application, which will indirectly increase costs. This 
mitigation measure appears to be based on one smdy done by the Cornell \Vaste Management 
Institute in 1997. The SWRCB acknowledges that the combination of circumstances that could 

State Water Resources Control Board 
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lead to toxicity in grazing animals in California is only remotely possible. This mitigation 
measure should therefore be relaxed until more data related to the issue is considered. In Ti6-13addition, the SWRCB should lend more weight to the positive effects that biosolids have on the 
quality of feed produced along with other beneficial factors, and weigh those factors against the I(cont) 
unlikely, rare effect of reduced grazing animal health. 

In Closina 

The SWRCB is to be commended for its work on the Biosolids Land Application EIR. 
Hopefully, biosolids land application on a large scale will remain a viable way 10 recycle 
valuable nutrients back to the land from whence it came. EBMUD would like to see more 
emphasis in the EIR on the positive aspects of using biosolids and is pleased to see that the 
commercial sale of bagged biosolids products for small scale uses in horticulture will not be 
governed by the GO. 

Sineecely, . ., ~ 

~!!s·~ 
Director of Wastewater 

DRW:HWL:cih 

Attachment 

W:\Planning\Bio,olld>\OEIR-rommenlS.dOt 
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Attachment A 

Comments on 

GENERAL WASTE DISCHARGE REQUIREMENTS FOR THE DISCHARGE OF 
BIOSOLIDS TO LAl'fD FOR USE AS A SOIL A1VIENDMENT IN <\.GRICULTURAL 

SILVICULTURAL, HORTICULTURAL, AND LAND RECLA!'\1ATION ACTIVITIES 

OTHERWISE KNOWN AS THE GENERAL ORDER (GO) 
6/99 DRAFT 

I 

Comment# 1 Section I 1 ! Comment 
the environment. 

The definition of "long-tem1
.. 

should be modified to 
pertain to pure semi-solid biosolids, such as digested 
dewmered cake, liquid sludge. etc .. and exclude compost 
type materials. 

Paragraph 20 would also need to be modified. such that 
a separate \VDR is not required for compost type 
materials. 
The use of fecal coliform. and not salmonella. to 
detennine Class A pathogen level has been included in 

7 Findings 10 

16-21 

16-22 

16-23 

16-24 

.j,16-25 

Comment# Section I , ! Comment' 1 Findings La Modify to exclude all EQ biosolids that can be classified 
as a "Fertilizing Material" per 3.l. 

This type material would be used for fenilizina 
propenies rather than soil amending propenie; and is 
otherwise regulated. 

' Findings Lb All Exceptional Quality (EQ) biosolids-derived mixtures 
consisting of more than or equal to 50 percent biosolids 
(dry weight) applied at more than JO dry tons per acre 
per year for use as a soil amendment to continuous 
fields .... This phase is missing from 1band included in 
le. 

3 Findings l.c Modify to exclude all EQ biosolids-derived products 
consisting of20 percent or less biosolids (drv weie:ht) 
from the GO. - -

This exclusion would work to foster the preparation of 
commercial type products. The GO should prescribe 
some methodology to be used to measure the biosolids 
dry weight component. 

4 Findings 3.n The definition of "High Potential for Public Exposure 
Areas" seems ambiguous. The definition should 
descri_be the type of land frequented by the public. such 
as a park or a camping area. Distance mav not correlate 
with extent of public ;se. -

5 Findings 3.q The definition of "Low Potential for Public Exposure 
Areas" seems ambiguous. The definition should 
describe the type of land nor frequented by the public, 
such as a fann. Distance may not correlate with extent 
of public nonuse. 

6 Findings 3.t The length of time allocated to ·'Long-rerm Storage" 
seems particularly short! 

EQ biosolids derived materials, like compost, can be 
stored for lengthy periods of time without detriment to 

16-15 

16-16 

16-17 

16-18 

16-19 

the GO. 40CFR503 allows for fecal coliform or 
salmonella. Class A status must be detennined at the 
time of usage (pg. ES-7) 

The salmonella test should be allowed in the GO, as 
does 40CFR503, or use a log reduction measure. Most Ifecal coliforms are not pathogens. Fecal coliform are ' 
ubiquitious in the environment. and could regrow in a 
biosolids material that was Class A at a production 
facility. Fecal coliforms are only indicators. 

A 1000 MPN fecal coliform indicates about a 6 or 7 log 
Reduction. which is very difficult to maintain since fecal 
coliform are everywhere in nature. A 4 or 5 log 
reduction would indicate a 99.99+% reduction in 
coliform which is more reasonable. 
The GO should be primarily directed to the ..applier" of 
biosolids who physically places the biosolids on the 
land, rather than the landowner. A landowner may be 
absent or not directly manage the day-to-day operations 
of a farm or other type land application site. The applier 
should be required to get certificates of compliance from 
other involved panies. 

Findings 158 

What is the basis for the maximum size of2000 net 
acres per NOi? Land application operations can involve 
parcels sizes much larger than 2000 contiguous net 
acres. This appears to be merely a way to generate fees. 
The effect of this provision will be to increase costs 
wmecessarily. 

Findings 169 

The size of the project should be the acmal size of the 
contiguous net acres available, rather than an arbitrary 
nwnber of acres. 

I 10 Findings I 16 \ Filin!:'. fees apply annually until the project is terminated. 



I 

16-31 

I Comment# I Section i "ii i Comment ' whether or not the land is actually used for land 
application. 

The provision should be made that fees are due in any 
year in which biosolids are applied. This would reduce 
costs for land application operations durine: fallow years. 

11 ProhibitloflS 12 ' Chromium has been added to the metal pollutants 
concentration limits. What is the scientific basis? 

The chromium ceiling concentration limit was originally 
in the Part 503 regulations but was remanded by the 
coun because data does not support the regulation of 
chromium. 

Delete chromium from the list. 
12 Prnhibi1ions 12 What is the basis for lowering the ceiling concentrations 

for copper from 4300 mg/kg 10 2500 mg/kg. and for lead 
from 840 mg/kg to 350 mg/kg? 

This GO is based on 40CFR503. a risk based 
scientifically derived rule. This concentration change 
seems subjective, and without basis. 

Prohibi1ions 14 The GO calls for no visible airborne particulates leaving 
the application site during biosolids application or 
incorporation, whether they are biosolids or native soil. 

13 

This is probably impossible to realistically achieve, and 
as such would preclude the application of biosolids to 
the land, or cause very high costs. Just driving on 
access roads or positioning application equipment would 
cause some degree qf particulate matter to enter the air. 
There would he few if any no-wind days to land apply. 

This section should be modified to say that biosolids 
application would not be allowed when winds exceeded 
some realistic wind speed. 

14 Discharge See comment 6 above. 1 
Specifications 
Discharge 4 Biosolids with concentrations less that 40CFR503 Table 15 
Specifications 

3 are nor subject to tracking under the federal law. This 
GO is based on 40CFR503. a risk based scientificailv 
derived rule. This tracking requirement seems , 
subjective, and therefore without basis. 

I 

Delete the tracking requirement for high quality 
biosolids. I 
The statement including background soil metals and 4 i16 I~~::~~~ions 

t6-25 
!(cont) 

16-26 

16-27 

16-28 

116-29 

16-30 

i16-3 l 

Comment# I Section I ~ Comment 
i metal additions from biosolids was included in this ' 

; specification. Peer reviewed data and analysis 
perfonned during the risk assessmem for the part 503 

· regulations took into account background soil metals 
and found that the soils throughout the United States 
was ofthe same medium and that there was not need to 

address the background soil metals. What scientific data 
does the S\VRCB have to support this statement? 

17 Discharge 4 i 40CFR503 excludes the metal molybdenum, pending 
Spocific:nions 

I further review. This GO should be consistent with that 
' exclusion. Delete molybdenum from the GO. 

18 Blosolids 1,3 i This section appears to be written 10 pertain to liquid
S10rage and 
Transporta.don 6, i and semi-liquid biosolids cake materials. However. a 
Specifications etc ; biosolids product like compost would be severely 

impacted by this section unless modified. 

i A typical scenario would be the purchase of compost by 
; a vendor from a generator for the sale into the home 
l horticultural market for use as a soil conditioner. The 
!product would be picked up and transported to the 
i vendor by truck in 25 cubic yard lots. The compost 
I would be placed on the ground at the vendors site for 
i sale to customers in small amounts of I to 5 cubic yards, 
: and may remain at the site until sold out in 2 weeks. at 
' which time another load of compost would be acquired 
by the vendor. 

This type use is excluded from the GO, but this 
exclusion should be reinforced in the introductory 
paragraph here. 

19 Pre• 

I 3 i Chromium and Molybdenum should be removed from 
Application 

1 the list. See comments 10 and 15 above. ,,_""'" 3 ; One of the key parameters governing the application of20 
Applicalion 
R,,,m 

1 biosolids to the land is available nitrogen. both existing 
· in the soil as well as in the biosolids. This is the 
. nitrogen that plants can·actual!y use to grow, and 
, includes the ammonium, nitrate. nitrite ions. 

Biosolids have the imponant and valuable beneficial 
! propeny of containing nitrogen, as well as other 
, nutrients. in organic fonn that can be slowly released 

into the soil through mineralization. 

I The Constituent Concentration table should list the 
available nitrogen for biosolids and soil. which can be 

i easily derennined in the laborarory. Otherwise. how can 

(cont) 

116-32 

16-33 

I16-34 

16-35 



CoI11ment # I Section I 1 ! Comment 
the proposed nirrogen loading be detennined as 
indicated in paragraph 4. Application Area Information 
or in paragraph 2, Application Information under 
Annual Reporting? There are mineralization rate 
formulas, starring with total nitrogen, that could be used, 
but there are so many site specific and biosolids specific 
factors to consider. so that accuracy becomes an issue. 

21 How many samples are required for testing biosolids 3••·Application 
Report and soil? 

This type testing is a major expense. especially methods 
SW 846 and EPA Method 8270. so the GO should 
indicate the minimum number of samples required. 
Why not require a site monitoring plan? 

22 The units used for Proposed Nitrogen Loading and Crop 4••·Application 
Report NitrOgen Usage should match. For example. if plant 

available nitrogen is listed as pounds per acre, then crop 
usage should be shown as pounds per acre. or vice versa. 
This would reduce the need for RWQCB staff to make 
funher calculations. 

Annual How many samples need to be collected? The123 
Reponing 

implication is that only one sample per year per well is 
sufficient. 

.I Annual_ Chromium and Molybdenum should be removed from 324 IRcpomng the list. See comments l O and 15 above. 
' Annual Chromium and Molybdenum should be removed from 425 lRcponing 

the list. See comments IO and 15 above 
General Annual reports are required by January 15 of the126 
Reporting 

foll_owing year. This is not enough time to collect all the 
required information, and prepare and submit the report. 
At the same time information is being collected to 
submit annual repons to the EPA under 40CFR503, 
which are due February 19 of rhe following year. 

The annual report to the State should coincide with the 
report to the EPA and be due on February 19 of each 
year. 

27 1 utneral A standard reporting format would assist all parties in 6 
Reporting 

the reporting, review and use of the data. This would 
also be helpful if electronic reporting becomes available 
in the future. 
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Responses to Comments from the East Bay Municipal Utility District 

16-1. Land application costs will likely increase as an overall result of the proposed GO. 
However, SWRCB staff is taking a sustainable approach to land application through its 
proposed GO and believes that the additional conditions and requirements beyond the Part 
503 regulations are needed for sustainability.  See Response to Comment 8-2. 

16-2. The commenter requests that the SWRCB review every GO requirement and mitigation 
measure in the EIR to determine if the requirement is necessary and if the 
requirements/mitigation measures would make the land application of biosolids cost 
prohibitive. The proposed GO and the mitigation measures were designed to protect the 
environment and human health. Additionally, the mitigation measures were designed to 
be feasible, in compliance with CEQA.  Although some of these measures may 
incrementally add to the cost of land application, they are deemed necessary to adequately 
protect the state’s water quality and public health. 

16-3. The opinion of the commenter regarding support for Mitigation Measure 5-1 is noted. 

16-4. See Response to Comment 14-3. 

16-5. See Master Response 4. 

16-6. See Master Response 4. 

16-7. See Response to Comment 16-5 and Master Response 4. 

16-8. See Response to Comment 14-2. 

16-9. See Master Response 4. 

16-10. Comment noted. This comment summarizes the number of impacts presented in the EIR 
and states that EBMUD supports the SWRCB in its effort to prepare a comprehensive 
statewide EIR. 

16-11. See Master Responses 5, 7, and 8. 

16-12. See Responses to Comments 16-18 and 16-19, and Master Responses 9 and 11 . 

16-13. This comment also pertains to the proposed mitigation measure to extend the grazing 
period to 60-90 days, and explains that the extended period may have adverse economic 
impacts on some biosolids users or make biosolid less competitive than other grazing land 
soil amendments.  It indirectly recognizes a possible unknown impact on grazing animals 
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and states that the mitigation measure should be relaxed until more is known on this issue. 
It also states that more should be said of the biosolids’ benefits to land productivity and 
feed quality; this should be balanced against the remote possibility of grazing animal 
impacts discussed in the draft EIR. 

The benefits of biosolids additions to soil fertility and land productivity were addressed on 
page 4-4 of the draft EIR.  But the National Academy of Sciences indicated in its 1996 
report on wastewater and sludge use on agricultural crops that the 30-day grazing waiting 
period following biosolids application should be further researched, indicating a substantial 
scientific uncertainty regarding this issue. 

According to the project description, nearly all land-applied biosolids are cultivated or 
disced into the soil within 48 hours of application.  Depending on the time of year, final 
cultivation and pasture seeding might occur within days to several weeks after 
incorporation, with grass/forb germination 2 to 3 weeks or more thereafter.  Developing 
a good erosion-controlling pasture grass cover, and plants with a root system strong enough 
to withstand grazing pressure, may require another 30-60 days or more, again depending 
on time of year, rainfall, and temperature conditions.  Common practice in California and 
a best management practice for pasture development and resource protection is to wait at 
least 60 days after biosolids application and pasture seeding before grazing.  The 
recommended mitigation measure cannot, therefore, be considered an economic 
disadvantage to those who incorporate biosolids into the soil, as nearly all applicators 
would practice these measures. In the absence of fully understood scientific facts and with 
scientific uncertainty, such as the situation here, and where severe economic hardship is 
not caused by a mitigation measure, it is generally best to be prudent and conservative. 

Also see Master Responses 7 and 8. 

16-14. The commenter’s opinion commending SWRCB staff for its work on the EIR is noted. 
Additionally, the commenter expressed that the EIR should place a greater emphasis on the 
positive aspects of using biosolids.  State CEQA Guidelines Section 15126.2 states that an 
EIR shall identify and focus on the significant environmental effects of the proposed 
project. It further states that a lead agency should normally limit its examination to 
changes in the existing physical conditions in the affected area at the time the notice of 
preparation is published (if one is published). Therefore, the EIR analysis only identified 
the physical changes to the environment that could result from the land application of 
biosolids and did not compare the use of biosolids as a soil amendment to other soil 
amendments. 

16-15. The proposed GO is only regulating EQ biosolids where the application rate is at higher 
rates. These rates are established from communications with industry representatives. 
Regulation of this material is intended to protect California’s resources from applications 
of biosolids at high-end loading rates. Excessive applications of biosolids and waste 
disposal converge where applications exceed the agronomic rate and go beyond what is 
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useful for the typical agricultural operation  Also, at higher application rates, metal 
accumulations are a larger issue for exceptional quality material. 

16-16. See Response to Comment 14-15. 

16-17. The potential for accumulation of metals and organic contaminants from sewage sludge-
derived compost or other sewage sludge-derived mixtures at sites where  higher loading 
rates are used poses a threat to water quality and California’s resources.  Accordingly, such 
applications will not be exempted from coverage under the proposed GO. 

16-18. See Master Response 11. 

16-19. See Master Response 11. 

16-20. SWRCB staff believes that biosolids should not be transferred to the field and held for long 
periods.  Adverse environmental conditions, including water quality degradation and 
adverse air quality, may arise if biosolids are stored on the surface for extended periods 
without incorporation into the soil. 

16-21. Onsite storage of compost and exceptional quality biosolids can have the same types of 
environmental impacts as material that is not exceptional quality.  The storage restrictions 
have not been changed. 

16-22. See Master Response 6. 

16-23. See Response to Comment 14-3. 

16-24. See Master Response 10. 

16-25. Sites with active waste discharge requirements require tracking and oversight regardless 
of whether the land is fallow. Should a landowner not expect to use biosolids every year, 
they have the ability to terminate the requirements, provided that they have complied with 
the applicable waiting periods. 

16-26. See Master Response 4. 

16-27. See Master Response 4. 

16-28. The requirements in the GO have been revised to address the same issue but in a manner 
that makes compliance easier to evaluate and takes further steps to minimize air quality 
impacts.  The approach requires that biosolids applied to fields designated for tilling have 
at least 50% moisture and be incorporated into the soil within 24 to 48 hours.  To place 
these requirements in the proposed GO, it has been modified in two locations.  The text of 
the proposed GO, as found in Prohibition No. 14 of Appendix A, now reads: 
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The application of biosolids containing a moisture content of less than 50% is 
prohibited. Any visible airborne particulate leaving the application site during 
biosolids applications or during incorporation of biosolids at the permitted site 
is prohibited. 

The text of the proposed GO, as found in Discharge Specification No. 6 of Appendix A, 
now reads: 

If biosolids are incorporated into the ground, applied to a site where the soil 
will be tilled, biosolids shall be incorporated within 24 hours after application 
in arid areas and within 48 hours in non-arid areas. tTillage practices shall be 
used which minimize the erosion of soils from the application site by wind, 
storm water, or irrigation water. 

This approach is similar to one taken by the CWEA Manual of Good Practice.  Specifying 
a particular wind speed poses problems for evaluating site microclimates and measuring 
those wind speeds (e.g., height of measurement, location, time of day). Also see Master 
Response 9. 

16-29. See Response to Comment 16-20. 

16-30. The SWRCB staff believes that it is important to track the cumulative loading of metals 
to soils in California, even if they are applied in concentrations below the levels identified 
in Table 3 of the Part 503 regulations.  The risk assessments conducted by EPA are still 
valid, but the cumulative loading tracking is a safeguard against loss of soil productivity 
and “dumping” of biosolids in one area over an extended time. 

16-31. See Response to Comment 14-19. 

16-32. See Master Response 4. 

16-33. The proposed GO is not applicable to vendors of biosolids, only biosolids applied at the 
point of use. 

16-34. See Master Response 4. 

16-35. The Pre-Application Report and the Annual Report have been revised to include reporting 
of residual soil nitrogen. 

16-36. The number of soils tests required should be representative, but would vary with size of 
the site and the different number of soil types.  Such decisions should be made on a case-
by-case basis by RWQCB staff.  Soil samples are required to be reported only once.  The 
Pre-Application Report has been modified to exclude soil testing using methods 8270 and 
SW 846. 
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16-37. Comment noted. The units for nitrogen applications now use consistent units. 

16-38. One sampling result from the groundwater monitoring system is required. 

16-39. See Master Response 4. 

16-40. See Master Response 4. 

16-41. Annual Reports are due on January 15 for all State waste discharge requirements.  This is 
standard operating practice and allows for logging with all other reports throughout the 
state system.  However, Annual Reports have been changed to cover the period between 
December 1 and November 30. 

16-42. Comment noted.  Electronic reporting is being developed by some of the RWQCBs and 
the SWRCB. 
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Jurg Heuberger, AICP - Director j 

Todd Thompson 
State Water Res. Control Board 
901 ;'P" Street 
Sacramento, CA 95814 

SUBJECT: Draft Statewide Program EIR for Biosolids Land 
Application 

Dear Mr. Thompson: 

The Planning/Building Department received a copy of the proposed "Draft 
Statewide Program EIR Covering General Waste Discharge Requirements tor 
Biosolids Land Application" (DEIR) on June 29, 1999, for review. This is the 
first opportunity for the Planning/Building Department to comment on this 17-1 
project. The document's "Notice of Preparation" (NOP) was sent to two (2) 
agencies in Imperial County, Environmental Health and the County 
Agricultural Commissioner, but was not sent to this Department. 

The Planning/Building Department has over the years been involved in 
reviewing a number of proposals to apply sewage sludge or "biosolids" in 
Imperial County. As the "lead agency'' for the environmental review of all 
applications made in the unincorporated areas of the County excluding 
Government and native Indian lands, there are numerous concerns which 17-2 
have been raised over the years regarding the application of biosolids on 
agricultural lands. Though this DEIR addresses many of these issues and 
~ttemp?s !::- e!lminate !hem, Imperial County stlll is gravely conr.erned with the 
application of "human waste" on any cultivated crop. The following are our 
concerns related to this DEIR. 

On pages ES~16 &17, of the Executive Summary, the DEIR discusses 
"Public Perception and Acceptance". The very ideal of using "human 
waste" as soil amendment for agricultural crops, which is meant for human 
consumption ''will" undoubtedly be perceive with negative connotations. This 17-3
perception will not only be associated with those farmer who use "human 
waste", but. with the entire area (countywide, statewide). ff you agree with 
the previous statements, then those farmers who use "human waste" on their 
agricultural crops that are intended, in anyway, for human consumption, will 
jeopardize the entire agricultural industry in Imperial County, which will 
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undoubtedly affect the agricultural industry at the state level. If the public 
perceive that Imperial County's agricultural crops are being grown in "human 
waste", in comparison to other areas that do not use "human waste" as soil 
amendment, we are at an extreme disadvantage in the agricultural market. 
Furthermore, the force behind Imperial County's economy is driven by fragile 
agriculture resources and the many agricultural related good/services which 
rely on it, which if "human waste" is utilized, our economy will be severely 
damaged, maybe permanently by this ~public perception". 

Also, the DEIR mentions that this public perception could be change through 
education and research. However, Imperial County contends that the time 
that the public will accept of agriculture product grown in "human waste", is 
years in the future, if this sort of practice is ever accepted at all. Imperial 
County realizes the potential of "Biosolids Land Application" in some areas, 
however, we are not willing to risk our future by gambling with "human waste" 
land application on agricultural products. 

The DEIR, Chapter 2, Program Description, "Local Programs-County 
Ordinances", Page 2-8, states the following: 

~ ...Of the 58 counties in California, 16 currently have ordinances 
that related directly to land application of biosolids ... These local 
ordinances are important because they restrict the areas within 
the State that can currently accommodate land application of 
biosolids, and they supercede the controls of the proposed GO 
where they are more restrictive ... " (emphasis added). 

The County Board of Supervisors has adopted an Ordinance in which any 
~Land application of sludge or similar ;'waste" material to agricultural land ... " 
in the A-2 {General Agriculture) and A-3 {Heavy Agricultural) zones must first 
be approved through the County's Conditional Use Pennit process. 

The agricultural fields in Imperial County are generally surrounded by 
irrigation canals and drains and are therefore exposed to drift and windblown 
biosolids materials. There are at least 4,000 people in the rural areas of the 
County that currently use irrigation canal water for domestic use and 
contamination is an ever-present problem. The Imperial Irrigation District is 
currently attempting to get these rural users to comply with the Environmental 
Protection Agency's requirements for treating the water or other methods to 
protect the residents from possible contamination and the resultant health 
effects. The application of human waste will only complicate this issue and 
possibly result in the demise of this vital water delivery system. 

17-3 
(cont) 

17-4 

17-5 
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Imperial County currently has over 500,000 acres of cµltivated fann land. 
Based on the DEIR, the California State Water Resource Control Board 
states that both "funds and staffing will be needed to adequately administer 
this additional regulatory program (ES-16). How does the DEIR or CSWRCB 
plan on enforcing this very detailed program, which as proposed is going to 
require an army of technicuely trained (biology, chemistry, tarm/ag 
management, engineering, etc.) individuals, in Imperial County, let alone the 
entire State of California's vast agricultural resources? An Environmental 
Impact Report, mitigations, mitigation monitoring program and even the 
General Order are all well and good but without adequate enforcement it does 
not prevent abuses or contaminations such as the waste not being processed 
to the right level prior to application, run-off, excess application, failure to 
adhere to the time period for harvesting and crop protection between 
applications, excess toxins and heavy metals, etc. 

In Chapter 4, page 4-14, the DEIR discussed the effect on Agricultural 
Lands Caused by Public Concerns about Crop Contamination from 
Biosolids Application. Here, at Imperial County, we believe that "no" 
human waste should be used as soil amendment for agricultural products that 
are directly or indirectly intended for human consumption. Furthermore, we 
believe that if ~human waste" is used at all, it should be that of a "Class A EQ" 
and used for silvicultural and horticultural purposes, rather than for 
agriculture. Biosolids or "human waste~ should never be use for agricultural 
products that is intended for human consumption. 

We were unable to respond to the NOP due to the lack of notice and will 
review the Final Statewide Program EIR and the comments the State Water 
Resources Control Board receives when it is finalized. 

We appreciate the opportunity to review and comment on the draft document. 

Sincerely, 

cc: Board of Supervisors 
Richard !nman, CAO 
George Poppic, County Counsel 
Darrell Gardner, Planning Div. Manager 
SWRCB Correspondence File 
10.105 
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Responses to Comments from the Imperial County Planning Department 

17-1. The commenter notes that the NOP was sent to two county agencies, Environmental Health 
and the County Agricultural Commissioner; however, the Planning/Building Department 
did not receive a copy.  SWRCB staff targeted each county’s environmental health and 
agricultural commission offices as the locations likely to have the greatest interest in land 
application of biosolids. However, it is also noted that the Planning/Building Department 
did provide comments on the NOP. 

17-2. The commenter expresses concerns about the overall application of biosolids on cultivated 
crops. No response is necessary. 

17-3. Comment noted.  Negative perception issues do exist with the use of biosolids as a 
fertilizer and soil amendment.  The SWRCB will consider this, along with technical 
information in this EIR, as it makes a decision on the proposed GO. 

17-4. Please see Response to Comment 14-7. 

17-5. The commenter’s opinions about possible biosolid contamination of irrigation canal water 
are noted.  Setbacks established in the GO are one of the effective practices required by the 
GO to protect such waters. Additionally, the proposed GO has been revised to include 
provisions that require the incorporation of biosolids on fields that will be tilled within 24 
hours in arid areas and 48-hours within non-arid areas. A prohibition has also been added 
to the proposed GO which states that biosolids containing a moisture content of less than 
50 percent shall not be applied under the proposed GO. Because of the measures that were 
already included in the proposed GO and the measures that were added since the public 
review of the draft EIR, irrigation canals and drains should not be exposed to excessive 
amounts of windblown biosolids. 

17-6. See Master Response 1 for information on SWRCB funding, staffing and enforcement of 
the GO. 

17-7. The commenter’s opinions about the use of biosolids for agricultural products are noted. 
No response is necessary. 
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TELEPHONE: 644-8949 JOANNE SCHIVLEY 

JOHN SILVA 

September 9, 1999 

State of California Water Resources Control Board 
Division ofWater Quality 
P.O. Box 944213 
Sacramento, CA 94244-2130 

Attention: Mr. Todd Thompson, 

Subject: Draft Environmental Impact Report (DEIR) For General Waste Discharge 
Requirements For Biosolids 

Vallejo Sanitation and Flood Control District has several concerns with the proposed General 
Order (GO) for Waste Discharge Requirements for the Discharge ofBiosolids to Land for Use in 
Agricultural, Silvicultural, Horticultural and Land Reclamation Activities in California Since 
l97i, the District has r~po_nsibly applied biosolids. As the attached article explains, this has 18-1 
benefited not only the Dtstnct but the private sector farmer as well. We are concerned about the 
possible adverse impacts ofthe GO on this long standing relationship. 

Background: 

Vallejo Sanitation is a Special District in Solano County that was created by act of the State 
Legislature in 1952 for the express purpose of treating and transporting sanitary sewage as well as 
storm water. As a part of its operation, the District has land applied lime stabilized biosolids for 
the_ pa~t 22 years. All _biosolids have been applied to District owned property called Tubbs Island 
which includes approximately 1,500 tillable acres immediately adjacent to the North San Pablo 
Bay in Sonoma County. 

18-2 
Prior to the EPA issuing the regulations for sewage sludge (40 CFR503) the District's biosolids 
spreading activiti~s were re~lat~d through the _San Francisco Bay Regional Water Quality 
Control Boar~. Unde_r th: d1rectton of the Regional Board the District was required to implement 
a comprehensive morutonng program to test the soils, ground water, drainage water, receivi~g 
waters, and cro_ps grown on the island. During the 15 years that the monitoring program was in 
place, no neganve effects were ever indicated on the property. Instead it was detemtined that the 
appiication ofbiosolids had improved__ the conditions on the island. 

In recognition of its efforts to promote environmentally acceptable utiiization ofsewage sludge, 
the District received the EPA Award for the best el(ample of a lime stabilized land application t 18-2
operation in the nation in 1990. The Tubbs Island project continues to be an example of utilizing 

/(cont)a valuable by-product that would otherwise go unused if deposited at a sanitary landfill. 

Issues Surround the Proposed GO 
Generally speaking, the District agrees with the GO intent of improving the handling and 
management ofbiosolids, however, the manner in which the GO approaches this objective 
concerns the District. The following are the District's concerns: 

We question the need for a regional enforcement framework since the District's project is already 
locally regulated and must conform to the EPA 503 regulations. Established through extensive 
risk-based evaluations, the EPA sewage sludge regulations clearly cover all issues related to safety 18-3 
for the general public, Adherence to these regulations estabiishes the greatest margin ·of safety 
possible, thereby promoting self implementation. 

The GO contains a provision requiring that annual fees be assessed for each application site. 
Public agencies are currently having difficult times with additional fees as the public is becoming 
more and more resistant to fee increases. Additional fees represent an unreasonable burden to the 
District's constituency, especially when we already have a layer of enforcement at the.Federal 
level performing to the same function that this GO is purponing to do. 

Leak proof vehicles for transponing biosoiids do not need to be covered. The rational for 
covering cenain types of vehicles has been to provide safety for the surrounding drivers from 518_ 
damage that could be caused by rocks, etc., dewatered biosolids are generally not dcy enough to 
blow off a vehicle. Furthennore, the California Vehicle Code already establishes requirements for 
materials transponation. 

Biosolids can not always be spread within 7 days of storage. Biosolids generated by the District 
mav be stored on Tubbs Island for up to eleven months as our site is a one crop operation, all 
solids are applied once a year berween the months of August through October, the crop is 
planted, grown, and harvested between the months ofNovember through August. Considering 
this type of operation, which is not unique to the District, there is absolutely no way to spread 
biosolids within 7 davs of starage. Furthennore, spreading biosolids as proposed in the GO 
represents extremely, poor ma!1;gement practices by mandating the application of biosolids during 
wet weather when the potential for nutrient laden runoffis at its greatest. 

Each year the District stores approximately 30,000 cubic yards of\ime stabilized biosolids in an 
impenneable storage pad l,200 feet by 300 feet. Rain water is removed immediately from the 
storage area by a pump which directs it to a nearby field. Removing the water as soon as it 
accumulates ensures that nutrients and potential pollutants are not leached from the biosolids. 
This method has been proven to be efficient and there are no adverse impacts associated with it. 
The requirement to cover an area the size ofour current storage pad would be an expensive and 
unnecessary undertaking with no real benefit. 

18-4 
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Monitoring at sites where the depth to groundwater is less than 25 feet is unreasonable. The 
calculations employed to determine biosolids application rates are designed to provide plant 
available nutrients for production of a single crop, tal<lng residual nutrients into account. Studies 
indicate that this approach is rather conservative since actual nutrient uptake may be much 18-8 
greater, suggesting that when properly applied biosolids will not result in the introduction of 
nutrients to groundwater. Over 15 years ofgroundwater testing at the District's application sire 
suppons this conclusion. 

The District appreciates the opponunity to comment on the proposed GO and looks forward to 
working with your agency to develop reasonable guidelines that will satisfy the fundamental 
requirements established by CEQA. Please feel free to contact Daniel Tafolla, Environmental 
Services Director if you have any questions ofcomments related to this letter. 

VALLEJO SANITATION AND FLOOD CONTROL DISTRICT 

(~i:os~~
Engineer-Manager 

att: Tubbs Island anicle 
mailing list 

Mailing List 

Mr. Wesley Chesbro, 
State Senator 
State Capitol, Room 3070 
Sacramento, CA 95814 

Mr. K. Maurice Johannessen, 
State Senator 
State Capitol, Room 5061 
Sacramento, CA 95814 

Ivlr. Mike Thompson, 
State Senator 
State Capitol, Room 3056 
Sacramento, CA 95814 

Ms. Valerie K. Brown 
State Assembly Representative 
State Capitol, Room 3013 
Sacramento, CA 95814 

Ms. Helen Thomson 
State Assembly Representative 
State Capitol, Room 4140 
Sacramento, CA 95814 

Mr. Norm Yenni 
Sears Point Fanning Company 
5400 Sears Point Road 
Sonoma, CA 95476 

Mr. Michael F. Dillon 
President, CASA 
925 L Street, Suite 1400 
Sacramento, CA 95814 



The current Vallejo staff performs all sampling to delennine spreading rote. 
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EPA's Sludge Award Goes to Vallejo Sanitation 
by Ronald Matheson. Plant Superintendent 

using vac
uum filters 
and ferric 
chloride as a 
conditioning 
chemical. 
Approxi
mate Iv 
30.000 cubic 
yardsperyear 
are produced 
and utilized 
in the 
District's 
sludge appli
cation proj
ect. 

Tu b b s 
ls/and Project 

Vallejo's Tubbs Island Sludge Project 

The Vallejo Sanitation and Flood Con• 
trol District recently received the first 
place award for large treatment plants in 
the operating projects category oftheEPA's 
1990 National Sludge Use awards 
program. TheOistrictwasformedin 1952 
to operate and maintain the sanitary and 
storm water systems fortheCitvofVallejo 
and pans of Solano County. · 

Treatment Facility 
The sewage treatment facilit}' has a dry 

weather design flow of 12.5 mgd. wet 
weather flow of30 and is currently under 
construction to increase wet weather 
capacity to 60 mgd. 

The District now processes 12 mgd.The 
liquid stream consists of bar screens. grit 
removal, sedimentation, trickling filters 
followed by short term aeration (trickling 
filter/solids contact system) and clarifi
cation. 

The raw sludge and waste activated 
sludge is blended in a gravity thickener 
where the pH is eievated to 12 by the 
addition of lime siurrv in order to stabi
lize the sludge. The ·District currently 
uses two types of lime slurry for thls 
purpose; waste lime slurry generated from 
acetvlene production. and slaked lime 
produced by dissolving quicklime. Using 
slaked lime forth is process costs Sl 00 per 
dry ton plus the cost associated with the 
high mailltenance of lime s!akers. The 
District prefers to use the waste lime slurry 
as the primary source of lime because the 
cost is approximately S50 per dry ton. 
and at the same time. a resource that 
would otherwise have to be disoosed oi 
as a hazardous waste is being reCovered. 
The waste lime slum· is obtained from 
several acetylene production plants on a 
contract basis. 

The thickened sludge is dewatered 

The sludge 
application 
project began 

in 19;"7 as a pilot project using a 400 acre 
test field on a farm in Sonoma Count\' 
called Tubbs Island. The sludge applied 
was lime stabilized s \udge generated from 
the secondary treatment process which. 
at that time. consisted of a physical
chemical process using lime, carbon di
oxide, carbon adsorption and filtration. 

The land application project was de· 
veloped in cooperation with the Regional 
Water Quaiitv Control Board. San Fran
cisco Bay Re'gion and Sonoma County. 
The RWQCB and the Sonoma Countv 
Solid Waste Board worked with the ms. 
trict in the early stages to develop tha 
criteria for monitoring tha project, as there 
was not a lot of background information 
a,ailab\e at that time. 

Over the next faw veers, an increasina 
amount of land was Utilized as we gained 
experience with 
application rates 
and monitoring 
changes in soil 
quality. Because 
of the success of 
the pilot project. 
the Board of 
Trustees newed 
the project as an 
opportuni~y to 
secure a iong
terrn solution to 
the District's 
sludge disposal 
concerns. The 
decision was 
madetouu.chase 
the entire iower 
Tubbs Island 
property !n 1982 
for S1.6 million. 

estimated life of Tubbs Island i, 
approximately 140 years based on cad 
mium loading limitations that are cur· 
rently in effect. This project is the larges· 
of its kind in California. 

Tubbs Island is composed of 1850 acre, 
located between Highway 37 and theedg, 
of the North Bay of San Francisco Bay am 
is bordered on the west by a U.S. Fish an( 
Wildlife Services nature conservatory. 0 
the 1850 acres. 1500 are til!able with th, 
balance being composed of roads. levee 
and drainage ditches. 

This project was a particularly goo1 
matcb. from an agronomic point ofview a 
the pH of the soil ranged from 3.5 to -1. 
prior to sludge application.The applica 
tion of the sludge has increased the pH c, 
the soil from 6.5 to 7.5. This change ha 
allowed the tenant farmer to shift the cro: 
of oat hay. kanota oats and silage to a hig. 
revenue crop of wheat. Currently. whe~ 
is grown on half of the island. 

We have also seen the benefit of th 
application of the sludge from reports b· 
the local mosquito abatement district th~ 
indicate thev are able to maintain a viabi 
population Ofmosquito fish for control i: 
the ditches. Prior to the project. the fis. 
would not survive in the low pH enviror. 
ment. 

VSFCD staff perform all sampling c 
test wells. ditches, soil. and croos to a, 
sess the fate of heavy metals. They als 
determine the proper spreading rate c 
the sludge based on available nitrogen i: 
the sludge vs. the ability of the crop 1 

utilize the nitrogen. The goal is to sli1111t! 
underload the crof so there is Jess li~el 
hood that we wil experience nm01f 

Continued Page 5 



President's Message 
Continued from Page .; 

Board's evaluation and direction. Wen ow 
have new budget forms and a budget 
review process so that various services 
will be placed on pay-as-you-go basis 
rather than as a deficitsubsidv. We should 
all be appreciative of the efforts and po
tential created by the dynamic-duo team 
of Mike and Linda in meeting their short
term goals and beginning the foundation 
for the long term. 

BULLETIN 

One of our goals was to review the 
existing BULLETIX for changes in format 
and the use of sub-editors for our various 
committees and training source updates. 
This was begun with the October is.Sue 
and is being further updated in this and 
future issues. What do you think of the 
new printing format and the vh•id use of 
colors to spark and delight your visual 
senses? We have encouraged Linda and 
her staff to use their poetic license and 
axpression to bring forth an enjoyable 
and informative BULLETIN for vour use 
and reference. They have accei,ted the 
challenge and I believe are justifying the 
professionalism ofthis publication. I know 
they would welcome your comments. both 
positive and negative. so don't hesitate to 
let them know what you think. 

Public Relations 

By this time, we should begetting out to 
each section an agenda for establishing 
one local meeting per year devoted to 
public relations and/or public education. 
Your Southern and Northern Regional 
Chairs,John Morris and Warren Tel\afson. 
will be ioiiowing this up with a d."aft of a 
PR Manual for section use. John has al
ready placed into the works a modifica• 
tion for our Pasadena .,nnual Conference 
to encourage public interest and the 
media. These axe new waters for us, but 
thanks to John Morris and Bob Baxletta 
{your Pasadena conference chairs) and 
their intuitive concepts fora presentation 
"a-la-mode," we are looking forward to a 
challenging format. 

Education & Training 

The draft of the math workbook is now 
ready for Board review and the preview 
givenme by Don Proctor dispels the prior 
concept that mathematics instruction is 
usually dry and ho hum. Don has a talent 
for bringing things down to earth and 
supplying just enough humor and folk
lore to keep us !eaming. 

A video tape is also now available as an 
introduction to mathematics which was 

prepared by your VCP Committee and has 
been reviewed and btessedbvTom Weich. 
Thanks and pats on the back to Tom and 
his volunteers. 

In this issue. vou shall also find the 
availability of various study courses. we 
hope to bring you periodic updates so 
that your horizons for advancement re
main unlimited. 

And, if this isn't enough, let me remind 
you that the new revisions for the study 
manuals in the VCP disciplines ofCol\ec· 
tion System. Mechanical Technologist, 
Industrial Waste Inspector, Electrical/ 
Instrumentation and Laboratory are now 
all available through our CWPCA office. 

Constitution and Bylaws 

This month vour Board will receive 
and authorize lhe final printing of our 
.'\ssociation·s revised Constitution & Bv
\aws. This detailed and very thorough 
update was spearheaded by Mike Hogan 
and Ron Young to whom weal] owe a debt 
of gratitude. This chore had previously 
been put on the back burner. not because 
it wasn't important, but rather for the lack 
of someone to bite the bullet and do it. 
Our new Constitution & Bvlaws will have 
to be approved by the meinbership at our 
next scheduled business luncheon meet
ing during the Annual Conference in 
Pasad!!na, before they will become effec
tive. 

Training Conference 

Our Northern and Southern Regional 
Training Conferences continue to get more 
technical and noteworthy programs and 
better attendance each vear. This vear's 
Northern Regional Conference at sfill.Jose 
and the Southern Regional Conference a: 
Palm Springs ware no exception. break
ing all prior records. 

Our thanks to the Santa Claxa Section's 
Gary Lee and his entire ensemble for 
orchestrating a terrific and memorable 
training and location session. And, the 
same to the CORES' Ken Bovd and his 
volunteers for a record breakiilg and suc
cessful event in evervbodv's hometown-
Palm Springs. • • 

Operations Challenge 

And, last but not least. our support and 
congratulations to our California teams 
who participated in the WPCF Opera
tions Challenge at their annual confer
ence in Washington, DC, this past Octo
ber. We have indeed established a record 
for being ••king of the mountain" for the 
past t.vo years in this competitio11 in 
which EBMUD has reigned a.s "numero 
uno." This year. we again walked away 

with honors ia which the Bashers took 
the "silver" and another California team, 
"The Raging Reclaimers" from lcvine 
Ranch Water District, locked onto the 
"bronze." A commendable showing was 
also made by the "Hyperion Torpedoes" 
from Los Angeles. The comoetition is 
really getting quite keen wit.ti 34 teams 
from all over the USA showing the stuffof 
which they are made. Weare proud ofour 
teams and just wait until next year! 

Your CWPCA membership was well 
reoresented at the WPCF conference 
which boasted a record 13,000 registrants. 
It is rewarding to see a good number ofour 
Directors and members actively partici
pating in Federation committees and 
functions. There is no doubt that Califor
nia is not only the largest member asso• 
ciation with its 3500 WPCFmernbers. but 
we axe also influential and well respected 
within the WPCF. due to our united and 
progressive attitudes. 

George Ohara, Jim Brisco and yours 
truly are looking forward to sharing the 
honor ofbeing at your respective installa
tions and let's remember to meet for the 
"Pasadena Rose" in April 91. -Till next 
time ... Ciao. 

EPA Sludge Awaxd Goes to Vallejo 
Sanitation 
Continued from Page 8 

nitrogen into the waterways. 
Summary of Project Benefits: 
1. Annually, the District uses approxi

mately 1.5 million gallons of potentially 
hazardous waste and 30.000 cubic yaxds 
of sludge in a manner that is useful to the 
environment rather than taking up valu
able space in shrinking landfills. 

2. The project saves the District rate 
payers between S600.000 and S800,000 
per year at 1990 landfill rates.Prior to 
purchasing the property, the District paid 
S2 per cubic yard for the privilege of 
spreading the sludge. 

J. The District receives a revenue from 
the saie of crops that in 1990 exceeded 
S114,000. 

4. The project has complied with ail 
Federal, state and local regulations since 
its inception. The project was featured in 
the new WPCF Manual of Practice "Bene
ficial Use of Waste Solids." The project 
was also featured as a demonstration 
project at the WPCF conference in San 
Francisco in October 1989 as an example 
of beneficial use of sludge. 



 

  
 

 

 

 

 

 

 
 

Responses to Comments from the Vallejo Sanitation and Flood Control District 

18-1. The commenter’s concern regarding the effects of the proposed GO and the agency’s land 
application program are noted. 

18-2. This comment provides information on the District’s biosolids land application program. 
No response is required. 

18-3. The commenter’s opinion regarding the need for regional enforcement of biosolids land 
application (since the commenter’s project is already locally regulated and must conform 
to EPA’s Part 503 regulations) is noted.  Land application of biosolids is regulated by 
Part 503 regulations.  However, in California, no single state agency regulates the land 
application of biosolids.  On September 12, 1997 the Superior Court judge ordered the 
SWRCB to prepare a statewide EIR for land application of biosolids. Please also refer to 
Response to Comment 18-4. 

This proposed GO is not intended to regulate every biosolids application site in the  state. 
The need for a waste discharge requirement is assessed on a case-by-case basis and 
determined by the RWQCBs.  Undoubtably, some sites will be permitted using the GO 
waste discharge requirements.  Others will continue with site-specific waste discharge 
requirements or will be regulated by the local enforcement authority without a state waste 
discharge requirement  being issued. 

While Part 503 regulations address many factors necessary for human, plant and animal 
health, it does not necessarily address all issues. Unaddressed matters include 
transportation, storage, wind, animal feed grazing, and nuisance issues.  Also see Master 
Response 2. 

18-4. The level of regulation afforded by the proposed GO goes beyond what is occurring at the 
federal level. Although Part 503 regulations is the baseline for the proposed GO, the State 
is taking a more cautious approach to ensure that adequate protection of its resources will 
be achieved. Such steps require that the State be able to fund oversight activities and 
ensure compliance. The costs of those activities should be borne by the land application 
proponents, not by the entire population of California.  Annual fees serve that purpose. 

18-5. Section 13274 of the California Water Code requires the SWRCB or RWQCB, in issuing 
general waste discharge requirements, to “include provisions to mitigate significant 
environmental impacts, potential soil erosion, odors, the degradation of surface water 
quality or fish or wildlife habitat, the accidental release of hazardous substances, and any 
potential hazard to the public health or safety.”  Biosolids blowing from vehicles during 
transportation may adversely affect the public’s health. As such, it is within the scope of 
this project. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-42 



  

 

  

18-6. The proposed GO does not require that the discharger apply biosolids continuously or in 
wet weather. The order requires that biosolids not be stored at application sites for more 
than 7 days, unless the discharger has been issued separate general waste discharge 
requirements or a waiver for the storage operation.  It is understood that, in most cases, 
biosolids require storage at some location.  However, to avoid nuisance conditions, that 
location should not be the application site unless the above requirements are met. 

18-7. Covering short-term storage facilities does more than halt leaching of nutrients from 
biosolids designated for use, although it does minimize runoff from piles and any potential 
leaching.  Because covering the piles also minimizes dust, covers are now required for 
biosolids piles placed onsite for more than 24 hours, to address air quality issues.  The text 
of the proposed GO, as found in Biosolids Storage and Transportation Specifications No. 6 
of Appendix A, has been added to read: 

Biosolids placed onsite for more than 24 hours shall be covered. 

18-8. Degradation of groundwater at sites in compliance with the proposed GO is not anticipated. 
However, groundwater in close proximity to the ground surface does have a higher chance 
of being affected than sites without such conditions. For that reason, groundwater 
monitoring is required for sites where biosolids operations are proposed for multiple 
applications (see Master Response 15). Such monitoring is intended to ensure application 
of biosolids at the agronomic rate. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-43 
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CITY OF WATSONVILLE 
~opporwni:1 thnmgi, di'l:trsity; unity through cooptmtio11" 

--;<"ptember l, 1999 

T ridd Thompson 
A,>5ociJ.te \,;, J.ter R,·~ource Control Engineer 
Otvision of Water ,-"lualitv 
)tJ.te \X'.uer Resou1ces C~mrol Board 
P.O Box 9HZU 
...,KrJ.rnemo, CA 94214-21)0 

Dc!n Mr. Tho~ps,:-n, 

•.)n behalf of rhe Cty of Watsonville we would like to submit the following 
, ,rnmH:nts ,)n the drJ.li: EIR for General Waste Discharge Requirements for 
!)i.:,s,)lids Lrnd .-\pf•lic:uion. Overall, the EIR seems thorough and fair. 
H,,wever. the City ,,pposes excluding the California Coastal Zone from the 
f- lR \p. 2-16). Man·· of the J.gencies financing this project (including the City of 
';CJtrnnv1lle) .1re Lo,.,ued within or very near the Coastal Zone, and can expect 
;.;. h.1ve potential land applicJ.tion projects in this area. 

, )n::r the pa5t 7 ye;;.rs the City of Warsom:ille has very successfully land appli~d 
!·!osciiids on erosion comrol projects within the Coa.st:il Zone thereby 
!-cnciicial\y reu$ing 1t·s biosolids. As one of the. financial contributors funding 
· ilis EIR. the City ~nderstood d1.;1.t the EIR would cover the entire State. By not 
induding rh~ Coas:.d Zone, a significant portion of our local farml:,,nd has been 
,.._,duded, and the F•Jssibilities for fumre projects limited. 

-;-he c::it}' acknowl,:,.Jges that additional regulacory conscra.in1s exist within the 
.,•a~;al Z,rne, J.nJ ::lac rhe General Order mav not address all issues of concern. 

Li. ho,:vever. the EHZ \\'J.S to include the Coast~! Zone, individual agencies 
,•..-i~hin~ to land aprly biosolids in rhe Co11Stal Zone would have a bJ.sic 
··::·.-i:onmemal re\·i~w w 1:1,·ork from, ;1,nd the additional permitting 
r~Cjl.:iremcnts could be significantly reduc~d-

19-1 
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r~Je.1s,: consider including the Coastal Zone in this EIR. It would allow many i 
..i.gencie.:; in the State additional opportunities for beneficial reuse of biosolids ( 19-1) 
chrough !and appli-::ation, and would be a more equitable use of the study funds. cont 

...,,ncerelv, 

ii H/4~:,,_,,-----
DaYid Koch 
Director of Public Works and Utilities 



 

 
 

Responses to Comments from the City of Watsonville, City Utilities Customer Service Division 

19-1. The California Coastal Zone has been excluded because of the additional regulatory 
constraints and other special considerations associated with it. The EIR still affords 
environmental review work that is beneficial for sites not applicable to the proposed GO 
by identifying potential impacts and mitigation.  These issues can be used in subsequent 
environmental documentation for sites within the excluded areas. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-44 
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SUPERVISOR MICHAEL D. ANTONOVICH 
ANTELOPE VALLEY FIELD OFFICE 

1113 West Avenue M-4, Suite A 
Pz:ilmda!e. California 93551 

(661) 726-3600 phone 
(661) 942-5069 fax 

__C\~-~\D~--9~C\~-- NUMBER OF PAGES, _z..c_____ 
(ine:!udinq ,;,:,ver she~)

T cdd~r-npsor-

COMMENTS 

~~ 

T 

~aara of ~u:p1n-uisnrs 
@oun±~ of ;f[os ~ng.el.es 

MICHAEL O. ANTONOVICH 
Sl..l?EHV1SOA RFTl-i OISnllCT 

Mr. ,,u...;J Thompson 
.'\sso,;:::.ie \\'ater Resource Control Engineer 
State v:a1c, R,;sources Control Board 
Di\'L;;;,-,r_ ;.f \t.i:ner Quality 
9(11 ? ;tre,:,: 
Sa(:;:.::1::·:1:, ·:-.'\ 95814 

De3.r .\-· r ,ompson: 

! ha\:- ..;: _-::irned that the Regional Board circulated a draft environmental impact report 
rel;n:••t ~• 1,,:: use of sludge as soi! amendment for areas within the Lahonten region. 
A-on;;rc-,-,;;•. rnv office was nol notified of lhe availability of the document nor were we invited to 
p;l.°1,;:-t; .:,e :i'. the public meetings held last month in the A.nlelope Valley. 

Thi-;,._,· ,.,fc'~y important issue and r would like to request a copy of the document and a 30-day 
exlens;- .. ; ,:F nme to review th~ document so lhal I can submit comments and suggestions. Quite 
fra.iu;.!·. ~p:-:n the conrroversy that exists on this issue and the active role I have taken in seeing 
the:- i,:,:u, .;.,1,1ressed.. l was surprised that I was not included on the notification list. 

Thad... .Ju ,.,1 your consideration of this reqt1est, and I look forward lo your response. 

Fih;N~
Suo~v,~cr. :=:tfth District 

. \. 
;,..-fD.""- •-1 

ROOM 869 1<:::~ • ·c,~, -t<>.'-lN nAU Oi= AOMIN'STRA11CN. 500 WEST T""~Pl.E STREET. LOS .4NGELES. CALIFORNIA 900· 
TELEPHQt,JE {213) 974.5555 • {213) 974-1010 (FAX) 

TOTAL P.02 
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Responses to Comments from Los Angeles County Board of Supervisors (Antelope Valley) 

20-1. A copy of the draft EIR was forwarded to the Los Angeles County Board of Supervisors 
office. We regret that this copy was not forwarded to you or that you were not informed 
of its receipt.  Due to the court-imposed deadline for completing the EIR on the proposed 
GO and the fact that the public review period was nearly 72 days, an extension is not 
appropriate. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-45 
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CENTRAL DELTA WATER AGENCY 
O235 ;;ast Weber Avenue P. 0. Sox i461 • Stockton. CA 95201 

?hone 209/465-5883 

September 10, 1999 

Via Facsimile # (916) 657-2388 
and Re21.1Iar U.S. Mail 

Todd Thompson 
Associate Water Resources Control Engineer 
State Water Resources Control Board 
Division of Water Quality 
P.O. Box 944213 
Sacramemo, CA 94244-2130 

Re: Comments on the Sratewide Program Draft Environmental Impact Repon 
(DEIR) for General Wasre Discharge Requiremems for Biosolids Land 
Application. 

Thank you for the oppommity to comment on the above matter. In addition to 
concerns abouc adverse impacts on the environment and public in general, the Central Delta 
Water Agency (CDWA) is panicularly concerned about the impacts from the land application 21-1 
of biosolids on ground and surface waters which narurally flow into or eventually are 
discharged into the Sacramento/San Joaquin Delta. 

With regard to the land application of biosolids, the CDWA has not suggested a total 
prohibition of land application, but rather, has advocated significantly more restrictive use 
than what the US EPA's 503 regulations currently allow. (U.S. Code of Federal 
Regulations, Title 40, Part 503). Given the conceded lack of an adequate scientific 
understanding of the full potential impacts from land application on public health and the 21-2 
environment, together with substantial scientific evidence demonstrating the clear potential 
for adverse impacts. the CDWA has been advocating and continues to advocate the 
prohibition of the land application of biosolids to areas that unreasonably and unnecessarily 
jeopardize the public and the environment. 

Based on a review of the available scientific evidence, it is clear that the scientific 
uncenaincy with regard to the potential risks of land application of biosolids is considerable 
to say the least. Given this tremendous gap in our current scientific understanding of the 
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environmental fate of lhe thousands of potential contaminants and pathogens present in 
biosolids, it is difficult to comprehend how one could conclude that the most 
environmentally superior alternative for disposal of biosolids is to scatter them all over the 
state, much less on our state's limited and scarce prime farmland. No where in the EIR does 
the EIR make the case that disposal on prime fannland is a necessity. Instead, the EIR 
proceeds on the premise that biosolids will be applied on the state's most productive lands 
and attempts to analyze the potemial impacts from such applications. The purpose of the 
EIR is "to provide public agencies and the public in general with derailed information about 
the effect which a proposed project is likely to have on the environment; to list ways in 
which the significant effects of such a project might be minimized; and to indicate 
alternatives to such a project." (Public Resources Code section 21061). For the following 
reasons, the EIR has thus far failed to fulfill its fundamental purposes. 

I. The SWRCB's Directive: 

At the outset it is important to note that in the SWRCB's Decision 96-08, whereby the 
SWRCB mandated that the Central Valley Regional Water Quality Control Board could not 
approve its general waste discharge requirements for the land application of biosolids without 
first preparing an EIR (which decision ultimately led to the prepara1ion of the current_ EIR), 
the SWRCB Stated: 

"The RWQCB should also give special consideration to the unique nature of che lands 
in the Sacramento-San Joaquin Delta, areas within floodplains, and areas with very 
high groun_d water in its CEQA document." 

While the present EIR has excluded the statutory legal Delta (as defined in Water Code 
Section 12220) from coverage under the General Order (GO), the GO allows the application 
of biosolids to lands immediately adjacent to and surrounding the legal Delta, as well as on 
lands within the watershed of the legal Delta. Application of biosolids on such lands will, in 
addition to other impacts, potentially impact ground and/or surface waters which naturally 
flow into or eventually are discharged into the legal Delta. As will be discussed more fully 
below, despite the SWRCB· s directive, the EIR has failed to give adequate, muc~ l~ss 
"special," consideration co the unique nature of the lands in the Delta, to areas w1thm 
floodplains and to areas with very high ground water. 

II. The EIR Has Failed to Thoroughly Document, Acknowledge and Take Into 
Consideration the Shortcomings of Our Current Understanding of the Full Risks 
Associated with the Land Application of Biosolids. 

Tue EIR has failed to thoroughly document, acknowledge and take into consideration 
the shorteomiD!!:S of our current understanding of the full shon-term and long-term risks 
associated with~the land application of biosolids. The considerable uncenainry associated 
with the environmental and public health impacts associated with the thous~nds of . . 
comaminants and pathogens present in biosolids must be properlv factored mro the dec1s10n 
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male~~ when design~ting_ area~ that are suitab.le for land application and when specifying the 
condmons under which b1osohds may be applied to those areas. While the EIR identifies 
some of the shoncomings in our current understanding of the risks associated with the land 
applica~.ion of biosolids, th~ EIR fails to provide. additional "safety buffers" or "uncerrainty 
buffers to protect the environment and the public from the extensive gaps in our scientific 
knowledge in this area. -

As ~n ~xam~le of the unavoidable uncerrainty associated with the impacts from 
pathogens m b1osohds, the authors of the srudy, "Hazards from Pathogenic Microoroanisms 
in Land-Disposed Sewage Sludge," explain the following: - _., 

"It should be recognized that the list of pathogens is not constant. As advances in 
analyi:i?a1 techniques. an? changes in society have occurred, new pathogens are 
recognized and the stgmficance of well-known ones changes. Microonrnnisms are 
subject to mutation and evolution, allowing for adaptatio; to chanQ:es i~ their 
envir?nmem .. In addition, many pathogens are viable but nonculllirable by current 
techmques [ctteJ, and acrual concentrations in sludge are probably underestimated. 
Thus, no assessment of the risks associated with the land application of sewag:e sludg:e 
can ever be considered to be complete when dealing with microorganisms. As new -
agents are .di.scovered and a greater undemanding of their ecology is developed, we 
must be wdlmg to reevaluate previous assumptions." (See Attachment "A" to prior 
comments on NOP dated 12/1/98, pg. 58). 

A. The EPA's 503 Regulations Do Not Adequately Protect the Public and the 
Environment from Potentially Significant Adverse Impacts. 

At the outset, it is important to further note that while the EPA has promuhrated 
regulations dealing with the land application of biosolids on a national scale, a revi'ew of the 
scientific literature and the 503 regulations themselves demonstrates that the 503 reg:ulations 
fail in numerous respects to adequately protect the public and the environment fro~ 
potentially significant adverse impacts. The numerous gaps and shortcominos of the EPA's 
minimum, .national standards must therefore be filled and accounted for by fue respective 
lead agencies for proposed biosolid applications. The numerous gaps and shortcominos of 
the _EPA's 503 regulations leave the clear potential for significant adverse impacts on _.,the 
environment. 

1. Scientific Evaluation and Criticism of the 503 Regs. 
An example of a recent scientific evaluation and criticism of the 503 regulations is the 

Cornell Waste Management Institute's report entitled, hThe Case for Caution. 
Recommendations for the Land Application of Sewage Sludoes and An Anpraisal of the US 
EPA's Pan 503 Sludge Rules." (See Anachment "B" to prior comments on )TOP dated 
12/1/98). In the summary of that repon, the authors state: 

"Current US federal regulations governing the land application of sewage sludges do 
not appear adequately protective of human health, agricultural productivity or 
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ecolosdcal health. The risk assessment conducted by United States Environmental 
Prote;tion Agency (USEPA) contains many gaps and non-conservative assumptions in 
establishing contaminant levels which are far less protective than those of many other 
nations. The potential for widespread use of sludge on agriculrural and 
residential land, the persistence of many of the pollutants which may remain in soils 
for a very long time, and the difficulty of remediation call for a more camious 
approach. In addition, reassessment of standards based on ecoroxicologica1 impacts 
will need to be undenaken shortly when the US EPA-sponsored study being 
performed by Oak Ridge National Laboratory is completed." @. pg. 1). 

The report continues:
21-5 "Additional testing of sludges is recommended. Caution is advised in application to

(cont) pasture and forage . Funher investigation is needed to assess risks co ground and 
surface water and to establish standards for additional contaminants." @.). 

Additional statements ree:arding the inadequacies of the 503 regs are set fonh in 
Attachment "C" to prior comm;nts o;;_ NOP dated 12/1/98, a letter from the Citizens· 
Environmental Coalition, dated April 1996, entitled, "Sewage Sludge in Agriculture: Cause 
for Concern." 

2. The EPA's Acknowledgment of the Inadequacies of its 503 Regs. 

The EPA itself acknowledges the limits and shortcomings of its 503 regulations. The 
EPA explains: 

"The Agency recognizes that today's rule may not regulate all pollutants in sewage 
sludge that may be present in concentrations that may adversely affect public health 
and the environment." (Federal Register, Vol. 58, No. 32, pg. 9253). 

"Today's rule establishes standards for those pollutants and sludge use or disposal 
methods for which the Agency had sufficient information to establish protective 

21-6 numerical limits, management practices, and other requiremems." (ll!.). 

"The scope of the pan 503 standards is necessarily constrained by the adequacy of 
information on sewage sludge pollurnms and means of use or disposal. However, 
rather than wait for more complete information in order to promulgate all~inclusive 
regulations, the Agency is promulgating standards for those pollutants and use or 
disposal practices for which sufficient information exists.'' (!g., pg. 9252). 

"EPA deferred consideration of pollutants for which EPA lacked human health criteria 
or sufficient data. [For example,] [w]ben EPA initiated [their] pollutant 
assessments in 1984. the Agency did not include dioxin as a pollutant evaluated for21-7 
this rule. At that time. EPA lacked the data required to assess numerical limitations 
for dioxin in sewage slud!le. In addition, adequate data were not available on the 
levels of dioxin or~its pe;asiveness in sewage sludge." (lg. pg. 9264}. 
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Thus, with regard w dioxin, the EPA further explains: 

"Diox~, which may be present in sewage sludge, are not regulated not because they 
are believed safe bu_t because at the time EPA initially screened pollutams for 
regulation it lacked data to evaluate dioxins for regulation." (lg. pg. 9384). 

. . Some of the ~ther pollucam~ which were similarly deferred not because they posed 
httle nsk to the public and the envrronment, but, sadly, because the EPA lacked sufficient 
data to determin_e the exte~t of the risk they posed are listed in Table ill-3 on page 9265 of 
the Federal Regmer Vol. J8, No. 32. (Note that this list is not exhaustive, see Id. pg. 
9384). - ~ 

III. Ground and Surface Water Impacts. 

Given the considerable effort and expense our public wastewater treatment facilities 
undergo to concentrate· and extract the potentially harmful contaminants and pathogens from 
the wastewater such that the wastewater effluent can be safely returned to the waterwavs it 
should be obvious that adequate steps should be taken to ensure that these contaminant~ ~nd 
pathogens which can not be directly applied to our waterways are not indirectly applied to 
our waterways as a result of biosolid applications to areas which create an unreasonable and 
unnecessary risk of contamination _of our state's surface and ground waters. 

With regard to potential ground and surface water contamination, the CDWA believes 
~e av~ilable scientific evidence demonstrates that the staging, storage and bulk application of 
b1osohds should be prohibited in the following areas: 

(1) Any area onto land having less than 60 feet of depth to groundwater. 
(2) Any area for which the elevation is not at least three feet above the 100 vear 

flood plain elevation. J 

(3) Any area protected from flooding by levees. 
(4) Any area within the inundation zone of any dam or dam failure. 
(5) Any area within 850 feet from any water well. 
(6) Any area within 850 feet from surface waters, including creeks, ponds and 

marshes, warer supply ditches and canals, and drainage ditches and canals 
which discharge imo surface waters. 

As will be discussed more fully below. the CDWA believes there is substantial 
evidence to support a fair argument that the land application of biosolids in any of these 
areas may result in potemially substantial adverse impacts on the environment. 

Ill 
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A. Groundwater Impacts: 

l. The Available Scientific Evidence Justifies the Imposition of an 
Adequate Vertical Buffer. 

21-8 
The GO fails to adequately protect the groundwater from potentially significant 

contamination. While the Effi acknowledges that shallow groundwater is one of the major 
risk factors with regard to the leaching of contaminants to groundwater (e.g .. EIR pg. 3-36), 
the EIR fails to designate a minimum vertical buffer from the land application site to the 
underlying groundwater which will minimize or reduce the GO's adverse impacts on 
groundwater. The CDWA believes the available scientific evidence demonstrates that the 
land application of biosolids to areas with less than 60 feet to groundwater unnecessarily and 
unreasonably subjects the groundwater co potentially significant contamination. The risk of 
groundwater contamination is unnecessary since there is ample land throughout the state with 
greater that 60 feet to groundwater upon which biosolids could be applied. Moreover. as 
will be discussed more fully below, the risk is unreasonable since the available sciemific 
evidence demonstrates that viruses have traveled at least 60 feet to groundwater and that 
other pathogens and pollutants may pocentially travel such distances via "preferential flow" 
routes. 

(cont) 

The need for an adequate vertical buffer is readily apparent from a review of the 
available scientific evidence. While the CDWA presented evidence of the "prefeferitial flow" 
phenomenon in its comments on the Notice of Preparation (dated December l. 1998), the 
EIR has apparently overlooked and failed to consider this information. This evidence is 
obviously relevant and as such must be adequately discussed and taken into consideration in 
the EIR. 

21-9 
With regard to the leaching of metals, the Cornell Waste Managemem Institute 

(CWMI), explains: 

"The generally•held belief that metals in sludges cannot readily leach has been called 
into question by recent data. Working with undisrurbed soil columns rather than the 
repacked soil columns used in previous experiments, the potential for leaching of 
metals has been demonstrated. In undisturbed soils, channels created by worms and 
roots and other processes ('macropores') provide for rapid downward water 
movement that can limit the adsorption or chemical interactions between the percolate 
and the soil (Camobreco, et al., 1996). Transport appears to be governed by this fast 
and far-reaching preferential flow and by the relatively non-reactive forms of some of 
the metals, i.e., as soluble and/or colloidal complexes which is enhanced by the 
ore:anic matter in slude:es (Richards, et al., 1998). Most s\ude:e research to date has 
ov~rlooked this phenoffienon." (Case for Caution 1999 Revision. pg. 23). (Emphasis 
added). 

The CWMI goes on to add: 
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"Hig~ pH_(such as in al~~line-stabilized sludge products) can actually increase 
leaching smce the solub1lny of some organically-complexed merals is hi!!h under such 
condirions. Examinarion ~f field research data collecred over the years by many 
researchers shows that typically up to half of some metals applied in slude:es appear to 
be 'missing' from.the soil an.d may have leached (Baveye, et al., 1999). Transport of 
a range of meta!s m percolaung water has been dll"ectly observed at a field site where 
sludge was applied more than a decade earlier (Richards, et al., 1998). 
Concentrations of Cd, Ni, and Zn exceeded drinking water standards in leachate 
collected from lysimeters immediately below soils receiving sludge 20 years after a 
large qu~mity o~ sludge had been applied to agricultural soils (Richards, et al., 1998). 
Calculat10ns of 1?1pacts ?~ ~roundwater indicare the potential for violation of drinking 
water standards m the V!Clillty of sludge application sites." (lg.). 

Other statements regarding leaching include the following: 

With regard ro the leaching of metals to groundwater, please see Attachment 
"H" to prior comments on NOP dared 12/1/98 for the recem study entitled 
"Movement of Heavy Merals Through Undisturbed and Homoe:enized Soil Columns" 
which indicates: -

"[PJrevious laboratory metal leaching studies performed on homoe:enous soils 
might have greatly underestimated metal mobility in the field and -that 
preferential flow [e.g., flow through cracks, worms holes and macropores, 
etc.], both alone and in combination with organic-facilitated transport can 
accelerate metal leaching through soils." (lg. at pg. 740). 

Moreover, as the recent srudy entitled, "Mobility and Solubility of Toxic 
Metals and Nutrients in Soil Fifteen Years After Sludge Application," explains: 

"[TJhe supposition that metals have not migrated substantially downward in 
soils is usually based on the lack of a marked increase of total or readily 
extractable metals in the subsoil immediately below the sludge/soil layer. It 
should be recognized that.bypass flow through scrucrural cracks, root channels, 
wormholes, and other highly conductive paths and the pi:'esence of fairly 
nonadsorptive soluble complexed forms of metal can create conditions 
conducive to significant metal leachino- without markedly increasing the 
average metal concentration in the subsoil (Sidle and Kardos 1977; Camobreco 
et al. 1996). (Emphasis added). (See Attachment "I" to prior comments on 
NOP dated 12/1/98, pg. 488). 

Moreover the study additionally explains: 

''Researchers have further noted that lab-determined distribution coefficients. 
Kd, for metal adsorption in sludge-amended soils rend ro ~rosslv overestimate 
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metal retention in the field situation (Persicani 1995; Sidle et al. 1977)." 
(Emphasis added). (lg_. pg. 489). 

To the extent the EIR concludes rhat Ule available scientific evidence does not support 
the need for a minimum vertical buffer to groundwater, the EIR should indicate whether the 
scientific studies it relies on m make that determination have overlooked the preferential flow 
phenomenon. In the end the SWRCB will have to support its findings with regard to the 
environmental impacts from the GO with substantial evidence. As the CEQA Guidelines 
explain, "[E]vidence which is clearly erroneous or inaccurate . . does not constitute 
substantial evidence." (Guidelines section 15384). As is self-evident, sludge experiments 
which overlook the preferential flow phenomenon are inaccurate and erroneous and, as a 
result, underestimate the potential leaching of pathogens and pollutants to the groundware·r. 

From the abovememioned evidence summarized by the Cornell WMI, it is clear that 
the available scientific evidence demonstrates that an adequate vertical buffer is needed to 
protect against the migration of pollutants and pathogens. While there is no guarantee that 
60 foot buffer recommended by the CDWA will prevent significant contamination of 
groundwarer given the potential "preferential flow paths" which pathogens and other 
concaminan£S can travel, 60 feet would appear reasonable based on existing information. 
This minimum depth could be increased or decreased in the future as scientists gain a better 

21-13 understanding of preferential flow and other factors which affect the venical migration of 
pathogens and contaminants. As the Cornell WMI funher explains:(cont) 

"Further investigation is needed to ascenain if there is a significant concern for both 
metals and pathogens in groundwater, as viral pathogens could migrate by preferential 
flow as well." pg 23. There is need for field data regarding the movement of 
pathogens, panicularly where groundwater is found at shallow depths and soils are 
conducive to preferential flow. Few viruses have been studied in regard to sludges 
and unfornmately unlike viruses behave differently (Dubovi, 1997). No monitoring is 
currently required for viruses in sludges or sludge products." (Case for Caution, pgs. 
28-29). 

Additionally and importantly, the authors of ["Movemem of Heavy Metals Through 
Undisrurbed and Homogenized Soil Columns", supra] further indicate: 

"The literallire shows that metals movement through soil is still not well understood. 
The roles of preferential flow paths and soluble organic matter are especially 
unclear." (lg. at pg. 742). 

Rather than subject the scate's groundwater to potentially significam contamination, 
the GO should provide at least a 60 foot vertical buffer to minimize such contamination since 
(I) the available scientific evidence demonstrates that viruses have traveled at least 60 feet ro 
groundwater, (2) migration of contaminants and pathogens via preferential flow has been 
widely overlooked, (3) preferential flow can provide for "rapid downward movement" thac 
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can lead to significant leaching of contaminams and pathogens, and (4) since there has been 
no demonstration that there is a scarcity of available land for land application which has at 
least a 60 foot buffer to groundwater. (The CDWA hereby renews its request that the EIR 
survey the potential land available for land application of biosolids and make a finding 
whether there is adequate land with 60 feet or greater to groundwater to accommodate the 
projected increase in biosolids over lhe next fifteen years--i.e., the EIR's impact analysis 
time frame) . 

As stated above, the available scientific evidence indicates that viruses have migrated 
downward through the soil up to 60 feet. In the srudy entitled, "Hazards from Pathogenic 
Microorganisms in Land-Disposed Sewage Sludge," it states: 

''In conuast {to studies using viruses that are highly adsorbed in soil] Gerba and 
Bitton (1984) reported that coxsackie B3 virus was able to migrate 18.3 m when 
sewage effluent was applied to land used for artificial groundwater recharge. 
Downward migration from sludge-amended soils using viruses rhat adsorb poorly to 
soil like group B coxsackie has not been srudied. Only a limited number of virus 
groups have been studied to date.'' (See Attachment "A" to prior comments on NOP 
dated 12/1/98, pg. 76). 

Despite the fact that this study used sewage effluent that was applied to land used for 
artificial groundwater reci;large, a 60 foot buffer nevertheless appears to represent a 
reasonable buffer given our current lack of an adequate scientific understanding of the 
vertical migration of pathogens and contaminants. Since the preferential flow phenomenon 
has been widely overlooked and since only a limited number of virus groups have been 
studied (apparently none of the viruses which adsorb poorly to soil like group B coxsackie 
have yet been srudied) 60 feet may not be as conservative as it may first appear. 
Nonetheless. the CDWA believes 60 feet would provide a reasonable level of protection until 
the scientific community has an opponunity to funher investigate the preferemial flow 
phenomenon with regard to botl1 pathogens and other pollutants in biosolids. A.s was stated 
above, the minimum vertical buffer could be increased or decreased in the furure in response 
to future scientific research. 

In the event the preparers of the EIR continue to maintain that !1Q minimum vertical 
buffer is scientifically justified, the EIR (and ultimately the SWRCB) must base that finding 
on substamial evidence. Before dismissing (and hopefully not ignoring) the results in the 
abovememioned coxsackie B3 srudy, the EIR should thoroughly address the following 
questions, among others: 

The extent coxsackie B3 can be present in Class A and Class B biosolids. 
Must consider all of the abovememioned shortcomings with the 503 
regs, nm the least of which are the inadequacies of the pathogen 
reduction methods, the potemial for pathogen regrowth after treatment, 
and the accidental or negligent application of biosolids that have not 
met the Class A or Class B standards. 

9 

121-18
/<cont) 

21-19 

21-20 

21-21 

121-22 

21-23 

Extent to which other viruses with similar characteristics as coxsackie B3 
(e.g., viruses that absorb poorly rn soil) are present in Class A and Class B 
biosolids. 
Whether viruses and other contaminants which we know very little about 
and/or which we are not scientifically able to detect or study can move through 
soil similarly or more easily than coxsackie 83. 

''Downward migration from sludge-amended soils using viruses that 
adsorb poorly to soil like group B coxsackie. has not been studied. 
Only a limited number of virus groups have been srudied to date." 
(See Attachment "A" to prior comments on NOP dated 12/1/98, pg. 
76). 

To date, have viruses like group B coxsackie been studied? 
To date, what virus groups have been studied? 
Did these srudies take imo consideration the preferential flow 
phenomenon? 

"The literature shows that metals movement through soil is· still not 
well understood. The roles of preferential flow paths and soluble 
organic matter are especially unclear." (See Attachment "H'' to prior 
comments on NOP dated 12/1/98, pg. 742). 

Whether biosoiids will be applied to lands which due to their soil makeup 
and/or the presence of preferential flow paths are similarly capable of 
uansferring viruses (and other contaminants) 60 feet below the surface. 
The extent to which irrigation, the imentional leaching of salts and other 
minerals from the soils, flooding (and the resulting pooling of water), and 
rainfall, or a combination of these situations can similarly drive viruses and 
other contaminants 60 feet or more below the surface. 

2. The Proposed GO's (and the Modified GO's) Groundwater 
Protection Provisions are Inadequate. 

Prohibitions No. 3 of the General Order states: 

"The discharge shall not cause or threaten to cause pollution, as defined in Section 
13050 of the California Water Code." 

In spite of the EIR's recognition that shallow groundwater is a major risk factor 
contributing to the leaching of contaminants to groundwater (e.g., EIR pg. 3-36), the EIR 
fails to propose (and the GO fails to specify) a minimum depth to groundwater. While it is 
difficult to comprehend given the available scientific evidence described above, the GO 
apparently allows biosolids to be applied on any land that is not "water-sarurated." (GO, 
Prohibition A-15). While the tenn "water-saturated" is apparently not defined. it would 
appear that land with groundwater twelve (12) inches below the surface, for example, would 
not constirute water-sarurated land. (Note: The GO should define water-sarurated). It thus 
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appears that the GO would potemiaily allow the land application of biosolids to lands where 
the g:ound"'.'ater is _e?remely close to the surface. As has been explained in detail above, the 
CDWA beheves this is unacceptable and unreasonably and unnecessarily subjects the 
groundwater to potentially significant contamination. 

In lieu of designating a minimum vertical buffer to protect the groundwater, the EIR 
prep~ers apparently believe that provision #5 of_ the proposed "Pre-Application Report" is 
sufficient to protect the groundwater. As will be discussed more fully below provision #5 
entitled.' ''<?"round Water Monitoring," is wholly inadequate ro protect the gro~ndwater fro~ 
comammatmn from pollutants and pathogens. 

T~e _so-c~ll~d gro~nd_ water m~nitoring prog~a~ would potemiallv (nor aurnmatically) 
apply to b10sohds apphcanon operations where mmunum depth to useable !!:round water is 
less than 25 feet." (Note: The GO should define "minimum depth ... is leSs than 25 feet"-
e.g .. does it refer to the highest water level in the last year, in the last 10 vears?). This 
program "at a minimum, consists of three moniroring wells (one up!uadien~, two 
downgradient) fo~ each ~pplic~tio~ area is required . . .. " The deficiencies in this program 
are nu~erou~. _First. the morutormg program only applies when biosolids are applied "more 
than twice within a five-year period at any particular location." Unforrunatelv. the EIR lacks 
substam_ial evidence to_ support the finding that less than two biosolid applications in five 
years wdl not have a significant impact on groundwater. What if the depth to groundwater 
was less tllan 60 feet? Less than 25 feet? Less than 1 foot? Presumablv it does not matter 
The EIR simply lacks accurate scientific and factual information to supp~rt this exemption. · 

Second, the monitoring program may be emirelv waived by the Executive Officer "if 
it is determined that the benefit of such monitoring is ~ot commensurate to the level of 
protection." The EIR fail~ to_ indicate what scientific evidence the Executive Officer will rely 
on to make such a determmanon. Unforrunately, the EIR has avoided a thorou2h evaluation 
of what depth to groundwater is necessary to adequately protect the g:roundwate;. As such. 
the EIR does not provide the requisite analysis from which the Exec~tive Officer could 
determine (1) what level of protection the groundwater monitoring will provide, or (2) the 
extent of the benefit afforded by tll.at protection. Moreover, it is improper for the EIR to 
defer the analysis of the projects potential impacts on groundwater to the Executive Officer. 
The EIR's fundamental role is to investigate and analyze the potential impacts of the 
proposed GO. Allowing the Executive Officer to independently asses the level of protection 
afforded to a particular sire by the monitoring program would violate CEQA. If the EIR 
fails to address the potential impacts of the GO on groundwater across the entire ran2:e of 
potential site conditions throughout the state, then the EIR should be convened into ;; 
"program" or "master" EIR which would then be followed up with supplemental CEQA 
documents for each particular site. 

Third. the EIR claims that "In areas with shal!ow groundwater, monitoring is required l 
that w?uld.. :e!~lt in early detec~ion if leaching o~ s~bsta_mial quant~ties _of ~ollu~ants were 21-32 
occurnng . .:,-.:,)_ As was described above, morutonng 1s not reqmred 1f b1osohds are applied 
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2 or less times in five years and if the Executive Officer decides it is not necessary. Thus in 
either of these situations. early detection will not occur. Moreover, even when monitoring is 
required, it does not require testing of metals, organic compounds, or pathogens. Thus early 
detection of leaching of metals, organic compounds, and pathogens will not occur. 

Finally, while the CDWA believes biosolids should not be applied to lands with less 
than 60 feet co groundwater, to the extent the EIR relies on groundwater monitoring in 
addition to or in lieu of providing an adequate venical buffer. the monitoring must test for 
metals, organic compounds and pathogens. Moreover, to the extent the EIR relies on 
groundwater monitoring in lieu of setting a minimum depth to groundwater, the EIR must 
present facrual, scientific evidence supporting its conclusion that its groundwater monitoring 
program will "result in early detection if leaching of substantial quantities of pollutants were 
occurring." For example, the EIR should discuss. among other issues: (1) under what 
circumstances the minimum 3 wells will be sufficient, i.e., for what size site is 3 wells 
adequate, a 5 acre site? A 1,000 acre site?; (2) whether one sample once a year is 
sufficient; (3) whether other wells in the vicinity of the site will create a depression which 
will affect the flow of contaminants away from the designated monitoring wells; (4) whether 
the typical tests for pathogens-•e.g., the fecal coliform test--will sufficiently detect the 
presence of the entire range of pathogens that may have leached from the application site 
(E.g., the EIR should rake into consideration the fact that "negative coliform tests do not 
provide assurance that water is free of Giardia cysts . . " EIR, pg. E-14), (5) the extent to 
which subsurface farm drains (if present), such as "tile drains'' will drawn the leached 
pathogens and comaminams away from the monitoring wells and into surface waters, ere. 

In general, the EIR should consult scientists who specialize in groundwater 
monitoring and obtain their professional advice on what form of testing protocol is necessary 
to ''early detect" leaching of all of the various contaminants and pathogens present in the 
biosolids. For example, precisely what constiruents should be tested. how often should they 
be tested, how deep in the saturated zone should the samples be taken, how many samples 
should be taken during each sampling event, how many wells should be monitored, where 
should the wells be placed--i.e., in the middle of the application site, along the perimeter of 
the site etc.--how many years after the last application of biosolids should the wells continue 
to be tested, etc.? The scientists should then provide their professional opinion as to how 
much protection such monitoring will provide. 

B. Horizontal Migration: 
With regard to the horizomal migration of pathogens, the scientific evidence 

demonstrates that "once [pathogens are] in groundwater, they may travel significant distances 
from the site." (See Attachment "A" to prior comments on NOP dated 12/1/98, pg. 84). 
The CDWA believes the available scientific evidence demonstrates that the land application 
of biosolids should be prohibited to any area within 850 feet from any water well; surface 
waters, including creeks, ponds and marshes, water supply ditches and canals; and drainage 
ditches and canals which discharge into surface waters. For example. viruses have been 
detected in groundwater 820 feet from the application sire: 
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. __ Koerner et al. (1979) detected viruses in samples collected at a depth of 55 feet 
and 820 feet away from a rapid infiltration site in New Jersey." (See Attachment "J" 
to prior comments on NOP dated 12/1/98, pg. A-2). 

With regard to the pmential for horizontal movement of viruses to distances of 820 feet as 
reported- by Koerner, et ai., similar concerns and questions as stated above with respect to 
the studies regarding the 60 foot venical movement must be addressed in order to accurately 
assess the significance of the srudy. 

The EIR unfortunately lacks scientific information regarding the factors which 
contribute to the horizontal and venical movement of parhogens and contaminants once they 
reach the sarurated zone (i.e., the groundwater aquifer). The EIR should solicit scientific 
information regarding these various factors and investigate and discuss the following issues, 
among others: How far and how quickly will the various contaminants and pathogens travel 
venically and horizontally in the saturated zone? What factors influence their movement? 
Will they concentrate near the top of the water table (will some of the pollutants and 
pathogens float? If so which ones'?) Or, rather, will they continually drive downward as a 
result of gravitational forces? 

It is clear that all of these facwrs are essential in order to adequately designate 
setback distances from nearby wells and surface water sources (where the groundwater could 
accrete to the surface waters, etc.). As mentioned below in the comments under the heading 
"Discharge Specification #8," the EIR must thoroughly present the facrual, scientific basis 
for each of the proposed setback distances. While there is no guarantee that the 850 foot 
horizontal buffer recommended by the CDWA will prevent significant contamination of 
aroundwater, 850 feer would appear reasonable based on existing information. This 
~um buffer could be increased or decreased in the furore as scientists gain a better 
understanding of the facrors which influence the horizontal migration of pathogens and 
contaminants in the groundwater. 

The EIR should also bear in mind the extremely low infection dose for many 
pathogens: 

"Significant numbers of pathogens exist in sludge even after stabilization and 
treaunent. If these pathogens can remain viable for extended periods of time, 
groundwater sources beneath sludge disposal and land application sites may become 
contaminated. Pathogens may not be significantly inactivated or removed by transport 
through the vadose zone. Once in groundwater, they may travel significant distances 
from -the sire. For viruses and parasites, the infeciious dose is tow, 1-50 organisms 
(Gerba 1986). If the concentration of either of these pathogens exceeds 10·3/mL of 
groundwater, there could be a significant risk of infection on an annual and lifetime 
basis (Gerba and-Rose 1990).'' (See Attachment "A" to·prior comments on NOP 
dated 12/li98 Hazards, pg. 85). 

C. Impacts from Flooding: 

The EIR has failed t0 adequately investigate, analyze and discuss the potential impacts 
on surface and ground water quality from the application of biosolids to areas subject to 
flooding. The CDWA believes the land application of biosolids in an area subject to 
floodincr may result in potentially substantial adverse impacts on the environment. To 
mitiaat; these potential impacts, the CDWA believes the available scientific evidence 

21-35 dem~nstrates chat the land application of biosolids should not be applied to (1) any area for 
(cont) which the elevation is not at least three feet above the 100 year flood plain elevation. (2) any 

area protected from flooding by levees, and (3) any area within the inundation zone of any 
dam or dam failure. 

1. The EPA Failed to Analyze the Potential Impacts From the 
Flooding of Land Application Sites. 

The US EPA's 503 re2:s not only suffer from the extremely limited number of 
pollutants which were evaluated and regulated--merely nine out of the thousands of potential 
pollutants commonly found _in biosolids--but, in addition. the 503 regs wholly lack ~ny 
meaningful analysis of the impacts from any pollutants or pathogens from the floo?~g of 
land application sites. The EIR should therefore conduct this m~ch ~eeded ~na!ys,s .m order 
to adequarely assess the potential impacts from the flooding of b1osohd apphcanon snes. 

In the EPA's discussion accompanying the 503 regs, the EPA explains: 
"The proposed general requirement that was deleted from the final regulation _

21-36 concerns restricting the flow of a base flood, reducing the temporary storage capacuy 
of a floodplain, or posing a hazard ro human health. wildlife. or land or water 
resources because of sewaae slud 0 e in the runoff from the base flood." (Federal 
Register, Vol. 58, No. 32, pg. 9330). (Emphasis added). 

With regard to the potential impacts from the run-off of pollutants from flooded land, the 
EPA states the following reasons for dismissing (and ignoring) the concerns from floodwater 
runoff: 

(1) "[T]he probabilicy that sewage sludge will be land applied to a 100 year 
floodplain is low . . .. ", and 

(2) "[P]ollutant limits in the land application subpart are designed to protect run
off of pollutants into surface waters (i.e.. the surface water pathway was 

21-37 evaluated during the land application exposure assessmem)" <Mi. pg. 9330). 

There are numerous gaps and shortcomings associated with the EPA's "assessment" 
of the potential impacts from flooding, not the lease of which is ~e EPA's unw~rramed and 
inaccurate assumption that "the probability that sewage sludge will be land a~p!Jed t_? ! 100, 
year floodplain is low." This assumption, however, nevertheless helps e~plam th_e ::>0;> regs s 
clear deficiency of any meaningful analysis of the impacts from the floodmg of b1osohd 
application sites. 

21-38 
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A review of the 503 regulations demonstrates that the EPA has failed to give any 
anention to the peculiar impaccs typically associated with flooding. For example, the EPA 
has failed to consider the following impacts, to name a few: 

(1) The narure and extent biosolid pollUlams and pathogens will enter the 
waterways as a result of erosion of the soil typically associated with flooding. 
(See Attachment ''Dtt lO prior comments on NOP dated 12/1/98). 

(2) The extent to which biosolid pollutants and pathogens will be absorbed or 
re-suspended in the floodwaters as the floodwaters pass over the sites or 
collect or "back-up'' onto the sites before they evenrually drain into the nearby 
surface waters or other low lying areas; 

(3) The effect pooled or "backed-up" floodwaters will have on the downward 
migration of pollutants and pathogens into the underlying groundwaters; and 

(4) The impacts of floodwaters on the temporary or permanent stockpiles of sludge 
awaiting land application. 

Moreover, the mentioned ·•surface water pathway" evaluation not only failed to 
consider any of the abovememioned concerns, but, additionallv, suffers from numerous other 
limitations, including the following: -

(1) This pathway evaluation, as well as the other EPA pathway evaluations, only 
looked at nine of !he porentially thousands of toxic pollutants commonly found 
in biosolids; 

(2) This pathway. as well as the other EPA pathway evaluations, entirely failed to 
analyze the po_tential impacrs from the spread of pathogens 1; and 

(3) As the Cornell University Waste Management Institute explains, "The US EPA 
risk assessment [regarding surface water quality impacts] used unrealistic 
assumptions regarding dilution of contaminants [e.g., the EPA assumed only 
0.24% of the model watershed receives sludge, thus failing to properly assess 
the impacts on smaller bodies of water]." (See Attachment ''B" to prior 
comments on NOP dated 12/1/98 pg. 27-18). 

Moreover, with regard t0 the significance of the amount of biosolid contaminants 
which may enter the surface waters the EIR should consider the following: 

In the City of Modesto's Draft EIR For the Land Application of Class A Exceptional 
Qualit:v Biosolids, the City of Modesto states the following based on a personal 

"The [EPA] Administrator concluded ;:;hat. it is no,;: feasible, based 
on current information and the state of analytical capability, to 
deve:op numerical limitations for pathogens, vector attraction 
reductior., and Total Hydrocarbons at this time using the type of 
exposure assessment employed to develop numerical limitation for 
other pollt.:tam:s. (Fed. Regis. Vol. 58, No. 32, og. 9322). (See 
alsc, 1.9,. at pg. 9324, "The pathogen requirements· in the part 503 
regs are net based on the results of an exposure assessment. 
Instead, the requirements are oer~ormance standards based on the 
demor.strated ability of treatm"en:; precesses to reduce pathogens in 
::he sewage sludge.") . 
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communication with Kenneth Landau, a supervisor of the Central Valley Regional 
Water Qualicy Control Board ("Regional Board"): 

"If significant quantities of biosolids are discharged into a surface water body, 
the q~ality of the surface water could be degraded by: 
[l] decreases in dissolved oxygen caused by oxygen demanding substances 

21-40 in the wastes; 
[1] increased levels of bacteria and other pathogens; 
[3] increases in nutrients (e.g .. NO3), 
(4] turbidity and color impacts. and 
(5] sedimentation on the bed of the water body." 
(See Attachment "E" to prior comments on NOP dated 12/1/98, pg. VI-96). 

The Reoional Board's Basin Plan further explains: 
';;'Toxicitv can be associated with many discharge activities [including the land 
applicaci.on of biosolids]. Its effects may be first expressed as acute or chronic . 
reductions in the number of organisms in receiving waters. Minute amounts of toxic 
materials mav also impair beneficial uses from accumulation in tissues or sediments." 
(Regional B;ard's 1994 Water Quality Control Plan, pg. IV-2.00). (Effiphasis added). 
(See Anachment "F" to prior comments on NOP dated 12/1/98). 

21-41 Thus, for the fom:ming reasons, the EIR should thoroughly investigate, document, 
discuss and analyze the e~tem to which flooding may t.ranspon contamina_ms and p~thogens 
into ground and surface waters, and the resulting environmental and pubhc health impacts 
associated with the transport of these contaminants and pathogens. Thus far, the EIR has 
entirely failed to conduct this analysis. 

D. Surface Water Impacts: 

The EIR has failed to adequately address the potential impacts from the land 
application of biosolids on surface waters from storm water runoff, and irrigation return 
flows (both surface and subsurface) to surface waters. 

121-42 
Similar to the discussion and analysis stated above with regard to surface and 

groundwater impacts resulting from the flooding of land applicati_on sires, the EIR should 
thorouohly investigate, document, discuss and analyze the followmg:

"'co The-narure and excem each of the particular biosolid pollutants ~n~ pa~hogens 
will enter surface waters as a result of srorm water runoff, and 1rngauon 
drainage return flows to the surface waters. _ . . . 
(a) This discussion and analysis would necessanly include an exammauon 

of the extent to which each of the panicular biosolid pollutams and 
pathogens will be absorbed or re-suspended in storm or irrigation 
waters as the waters pass over the sites (including the temporary 
stockpiles of biosolids) or drain from the sites into the nearby surface 

21-42 
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waters. 
(b) This discussion and analysis would likewise necessarily include an 

examination ·of the extent to which the storm or irrigation water leaches 
each of the panicular biosolid pollutants and pathogens (from biosolid 
application areas and the temporary srnckpiles of biosolids) into the 
underlying groundwater and subsequently rransporrs these contaminants 
into the nearby surface waters via subsurface accretions t0 the surface 
waterways. 21-45 

(2) Once the rnagnirude of the potential loading of each of the particular biosolid (cont)
pollutants and pathogens to the surface waters is adequately determined, the 
EIR should thoroughly investigate, document, discuss and analyze the potential 
adverse impacts this loading will have on the full range of organisms which 
live in, feed from, drink from, and/or recreate in the affected surface waters. 

For this discussion as well as all others, the EIR should fully set forth the 
methodology it employs to determine the extent of contaminant loading ro the surface waters 
and the impact of this loading. 

Please see the comments below under the heading "Discharge Specification #8" for a 
discussion of what the EIR should disclose regarding the adequacy of the proposed setback 
distances from surface waters. The buffer distance from agricultural drains which ultimately 21-46 
discharge into surface waters is especially critical since these drains will very likely pick up 
contaminants and pathogens which are leached through the soil and/or which are picked up 
by the excess irrigation water, i.e., the tail water. 

An example of one of the surface water contamination issues is the extent to which 
floodwaters. storm runoff and irrigation runoff from the proposed sites will impact the 
trihalomethane formation potemial of our waterways. As the California Water Plan 1994 
Update explains: 

"In its journey to the sea, water dissolves organic compounds present in the soil as a 
result of plant decay. This organic material includes humic and fuivic acids, and 21-47 
other organic compounds. High levels of these compounds can be present in drainage 
from wooded or heavily vegetated areas and from soils high in organic content, such 
as the peat soils which are present in pans of the Delta and other places in CA [ and 
such as the soils on biosolid application sites]. Trihalomethanes are a class of 
synthetic organic chemicals produced in drinking water when chlorine, used as a 
disinfectant, comes into contact with naturally occurring organic material dissolved in 
the water." (CA Water Plan 1994 Update, Bulletin 160-93, Vol. 1, pg. 111-112). 
(See Anachmem "G" to prior comments on NOP dated 12/1/98). 

In the recent Delta Wetlands' hearings before the State Water Resources Control l 
Board (SWRCB) there was considerable testimony regarding the effects and impacts of 21-48 
organics present in runoff from land which enters the Delta. Moreover, the Delta is a partial 
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or total source of drinking water for approximately two-thirds of the state (Water Education 
Foundation, 1994). Since the land application of biosolids is being touied for its ability to 
provide a large supply of organics to the land. the proposed project has the potential to 

substantially exacerbate the amount of 1rihalomethanes in our drinking supplies. The EIR 
should adequately investigate. document, discuss and analyze the potential impacts from 
floodwaters, storm runoff. and irrigation return flows draining from the proposed 
applications sites on the trihalomethane formation potential of the receiving surface or ground 
waters. 

Another example of one of the surface water contamination issues which the EIR 
should thoroughly investigated is the extem to which floodwaters, storm runoff and irrigation 
runoff from potential biosolid application sites throughout the watershed of the San Francisco 
Bay will cumulatively contribute to the mercury, copper, dioxin, and other contaminant 
problems in the Bay. As the recent article, entitled, "Fever Breaks on Mercury," explains: 

"[The] EPA has suddenly cracked down on discharges to water bodies officially listed 
as 'impaired' under the Clean Water Act due to the presence of mercury, copper, 
dioxin and other contaminants. Both the North and South Bays are officially 
'impaired.'" (See Anachment "AA" to these comments). 

The EIR should analyze the cumulative impacts from the potential widespread disposal of 
biosolids authorized under the GO containing these and other comaminams on the already 
"impaired" North and South Bays. Our wastewater treatment plants have spent considerable 
resources extracting and concentrating these contaminants from the wastewater; does it make 
sense IO then rum around and scatter these contaminants throughout the watershed of the 
Bay-Delta, especially in light of the already "impaired" waterways? 

IV. Environmental Impacts from Pathogens. 

The EIR has failed to adequately investigate, document, discuss and analyze the 
potential for the numerous pathogens present in both Class A and Class B biosolids to enter 
the ground and surface waters, the air, or the land in the vicinity of the application sites. 

It should be noted that, as explained above, the EPA did not conduct an exposure 
assessment with regard to pathogens. As the EPA explained: 

nThe (EPA] Administrator concluded that it is not feasible, based on current 
information and the state of analytical capability, to develop numerical limitations for 
pathogens, vector attraction reduction, and Total Hydrocarbons at this time using the 
type of exposure assessment employed to develop numerical limitation for other 
pollutants. (Fed. Regis. Vol. 58, No. 32, pg. 9322). (See also, Jg. at pg. 9324, 
"The pathogen requirements in the part 503 regs are not based on the results of an 
exposure assessment. Instead. the requirements are performance standards based on 
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the de~onstrated ability of treatment processes to reduce pathogens in the sewage 
sludge. ). 

'f!lus, the porenti_al i~pacts ~n th~ public a?d the environmem from the disposal of pathogens 
via the land apphcauon of b1osohds bave simply not been analyzed or considered bv the 
EPA, and therefore should be adequately evaluated in the EIR. ' 

_ _To make matters worse. the evidence demonstrates that the pathogens presem in 
b1osoltds have the pot~nt!al to regrow after the biosolids leave the treatment plant. "The 
EPA co~cl_uded ~t s1gnifi~ant _re~rowth of Salmonella sp. bacteria was possible if the sludge 
was not mJected mto the s01I w1thm 8-hours after it leaves the treatment works (FR 58-p. 
9353)." (See Attachment "K" t0 prior comments on NOP dated 12/1/98, pg. 2). The EIR 
s~ould thoroughly inve~tiga~e, document, discuss and analyze the extent t0 which pathogens 
will regrow after the b10so1ids leave the treatment plants and/or after the biosolids are tested 
~or co_mpliance with the ~lass A and B standards. The EIR should then thoroughly 
mvest1gate, document, discuss and analyze the potential environmental impacts from such 
regrowth. 

Other scientific evidence regarding the porential regrowth of pathogens, which the 
EIR should adequately investigate and take into consideration, include the following: 

"A major reason for emeric bacterial die-off outside of the host intestinal tract is 
probably their inability to lower their metabolic requirements to a lower nutrient 
availability (Klein and Casida 1967). Mailman and Utsky (1951) felt that the oro-anic 
content of sludge enhanced bacterial survival. The survival of fecal colifonns is""' 
greatly extended in organic soils over that observed in mineral soils (Tate 1978), and 
the regrowth of S. tvphimuriµm and E. coli has been observed in buried feces 
(Temple et al. 1980)." (See Attachment "A" to prior comments on NOP dated 
12/1/98, pg. 77). (Emphasis added). 

''Salmonella can multiply vigorously in sterilized sludge or slurry, but under natural 
conditions growth is limited or strongly inhibited by the activity of microflora 
(Findlay 1973)." (!<!.). 

"Bacteria, unlike either viruses or parasites, can acrua\ly increase in numbers durino
trea~~ent under certain conditions. Regrowth in composts that were not fully ""' 
stab1hzed has been documented (Soares, et al., 1995). Thus a compose could have 
met processing requirements and standards for E. coli or Salmonella (US EPA 
requires testing for one or the other for Class A), but could subsequently have 
significant bacterial levels if regrowth occurs after testing." (Case for Caution 1999 
Revision, p. 29). 

I 
"Currently, methods co determine the risk of disease from pathogens in land-disposed 
sludge are inadequate because the sensitivity of pathogen detection is poor. The 
application of recombinant DNA technology (gene probes and polymerase chaini21-5l 
reaction) to environmental samples may provide increased sensitivity for detecting

(cont) specific pathogens in land-disposed sludge and greatly improved risk assessment 
models for our exposure to these sources of pathogens." (See Anachmem "A" co 
prior comments on NOP dated 12/1/98, pg. 85). 

With regard to canle grazing on biosolid amended land, it should be noted that the 
available scientific evidence demonstrates that the risks from cattle grazing on biosolid sites 
to the health of the cattle and to the health of humans who consume the canle may be 
unacceptably and unreasonably high. Please see Attachment "L'' to prior comments on NOP21-52 
dated 12/1/98. entitled, "Parasitic Hazard with Sewao-e Slud!!e Applied to Land." That 
report made the following findings: 

"A modification of the FAUST technique allowed a highly regular recovery of Taenia 
saginata eggs from sewage sludge, as well as their quantification. Despite the low 
viabi}i[y (8%) noted, the viable T. saginata egg level remains high (20 -10"6) and 
offers a serious risk for canle even after a 3-week Hno-o-razing" period." (Pg. 14,20, 
title summary). (Emphasis added). 

The repon further states: 

"[W]e must stress the danger of spreading 20,280,000 viable T. saginata eggs over 1 
ha of grazing or pasrure land, even with a 'no-grazing' interval of 3 weeks, as fixed 
by the recommendations of the European Economic Communicy dated 12 June 1986 
(to be implemented in 1989). This 3•week delay is a precautionary measure than can 

21-53 by no means stop all hazards of parasitic disease for cattle or humans." (Jg. pg. 
1421). 

V. Air Quality hnpacts. 

The CDWA believes there is substantial evidence to support a fair argument that the 
proposed biosolid application will have a potentially substantial adverse impact on air quality 
in the vicinicy of the application site. In a recent srudy, "Occurrence of Airborne Bacteria 
and Pathogen Indicators during Land Application of Sewage Sludge," the study concluded, 

"It is clear _ . that physical agitation of sludge material could result in the generation 
of a lar!!e number of diverse bacterial populations in the immediate vicinicy, raising 
questio~ of possible sludge-hand.ling worker exposure." (See Anachment "M" to 
prior comments on NOP dated 12/1/98, pg. 299.) 

The EIR should also bear in mind and take into consideration our current inability to -131-54effectively detect pathogens: For the purposes of this study. the "immediate vicinity" was 48 to 99 feet from the 
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application sites. (lg. pg. :297). 

The EIR should thoroughly ·investigate, document, discuss and analyze the potential 
impacts on the public, including the local residents and workers, and the environment from 
airborne pathogens and toxic airborne pollutants (via wind erosion, physical sludge agitation, 
or otherwise). Again, the factual, scientific evidence supponing the GO's proposed setback 
distances must be fully explained and disclosed in the EIR. 

VI. The EIR Should Thoroughly Address the Potential hnpacts from Land 
Application on Agricultural Land. 

The CDW A believes there is subscantial evidence to suppon a fair argument that the 
land application of biosolids will have a potentially substantial adverse impact on the 
productivity of the land upon which the biosolids will be applied. As che recent study 
entitled, "Mobility and Solubility of Toxic Metals and Nutrients in Soil Fifteen Years After 
Sludge Application," explains, bio'solid applications nor only have shon term impacts on the 
productivity of the soil, but long term impacts as well. For example, on pg. 498-499 of the 
srudy, the authors explain: 

"Some trace metals, particularly Cd and Zn, remain highly plant-available in che 
sludge-created soil after 15 years. Young maize plants grown in comainers of soil 
from the Sl site accumulated in excess of 500 mg Zn kg-1 and 50 mg Cd kg-1 despite 
the near-neutral pH of the soil. Maize showed significant growth reduction, and 
tomato showed severe chlorosis and marked growth reduction accompanied by lower 
measured Mn concentrations in the plam tissues, symptoms attributable to antagonism 
from the excess Cu and Zn in the soil (McBride 1995). It is clear that severe 
effects on plant growth and quality cominue to exist more than 15 years after sludge 
application." (See Attachment "I" to prior commems on NOP dated 12{1/98). 

The EIR should thoroughly investigate, document, discuss and analyze the potential 
impacts from the proposed application of biosolids on the shon term and long term 
productivity of the land upon which biosolids will be applied. 

VII. Site-Specific Environmental Analysis is Required. 

The CD\VA believes site-specific environmental review is necessary in order to 
properly minimize or avoid significant adverse impacrs on the environment. The EIR 
should clearly set forth the background conditions~-e.g., soil rype, soil pH, depth to 
groundwater. existing levels of contaminants and pathogens in the soil, amount of rainfall. 
climate etc.--from which it bases itS findings and conclusions that significant impacts will or 
will not occur. To the extent subsequent projecrs deviate from these conditions, their 
analysis will nor be covered by the analysis in the EIR and thus will require furure 
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environmental review. (cont) 

VTII. Alternative Analysis. 

A. Other Reasonable Alternatives. 
The EIR should adequately discuss and analyze the following alternatives and analvze 

whether there would be adequate land throu2:hout the state under these altemarives: 
1. Prohibiting the application of biosolids to those areas mentioned above 

(under the Ground and Surface Water Impacts heading) which may 
have a potentially significant adverse impact on ground and surface 
water quality. 
a. Analyze whether there would be adequate land throughout the 

state under this alremative. 
2. Prohibiting the application of biosolids to lands used to grow food or 

used for grazing, thereby limi1ing application to reclamation sites or to 
fiber (i.e., cotton). or cover crops. 
a. Analyze whether there would be adequate land throughOut che 

state under this ahemative. 
3. Prohibiting the application of biosolids to lands used to grow fresh 

fruits and vee:etables. 
a. Analy-ze whether there would be adequate land throughou1 the 

state under this alternative. 
4. Segregating food processing waste from other waste. 

a. The EIR should compare and contrast the pollutant 
concentrations in food processing sludge with those of other 
sludges w detennine if food processing sludge would be less 
harmful to the environment if land applied. 

IX. Other Notable CWMI Recommendations That Should be Incorporated into the 
GO: (Quotes are from the CWMI's Case for Caution 1999 revision): 
A. "In addition to testing of receiving soils, monitoring for a number of currently 

unreiru.lated contaminants should be required and test results provided to 
pote~tial users to enable them 10 compare among different sludges. TestS 21-60 
should include synthetic organic chemicals (including dioxins and furans), 
antimony, beryllium, boron, chromium, and silver. If animals will be grazing 
or if forage is grown, copper. fluoride, iron, molybdenum and selenium 
should be monitored and dietarv metal ratios considered." (pg. 31). 

B. "Review existing data on use a~d disposal of radionuclides and assess potential j21-61 
exposures and require monitoring of sludges for radioactivity." (pg. 34). 

C. "Test shallow water supply wells that are near and downgradient of field I 
where sludges have been applied for metals and pathoe:ens." (pg. 33). 21-62 
(Emphasis added). 
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D. "Avoid application on steep slopes. on saturated soils where runoff is 
excessive, or on shallow or extremely well-drained (coarse} soils where 
percolation to goundwater may be rapid." (pg. 33). 

E. "Consider expanding pathogen testing tO include both fecal coliform and 
salmonella and require non-detection of salmonella for Class A slud2e." (pg. 
34). -

F. "Consider measures to apply equal controls to sludge producr.s imponed from 
out of state." (pg. 34). 
1. To what extent will this be allowed? I think the EIR savs somewhere 

that concentrations of CA biosolids tend to be low, or s~methlng like 
that. 

G. "Consider stringent criteria for allowing surface application of Class B sludges 
based on strict necessity and an assessment of ecological and animal health 
impacts." (pg. 35). 

X. Specific Comments on the General Order: 

A. Finding #s l(b) and l(c): 
The exemptions from the GO set forth in Findings l(b) and 1© should not be allowed. 

Thus far, the EIR has failed to provide factual, scientific evidence to justify the exemptions. 
The EIR must provide a thorough explanation why these biosolids will not leach 
contaminants and pathogens via preferenrial routes and why each of the setbacks and other 
protections in the GO-(including setbacks protecting vernal pools and pulpfish) are not 
scientifically justified. Moreover, the EIR should thoroughly explain what process and 
procedure an applicant will go through when land applying this exempted biosolids. Will 
there be a process? Will there be any protections? Can the applicant literally apply it 
anywhere, on any crop, with no setbacks whatsoever? 

Please see pathogen section above which discusses regrowth of bacteria in Class A 
sludges. -

As the Cornell Waste Management Institute (CWMI) explains: 

"Parasites such as Helminth ova are relatively resistant m inactivation when present as 
cysts. In Class B sludges they could be present in significant numbers and they have 
been documemed to survive for many years in soils (Bowman, 1997)." (Case for 
Caution 1999 revision, p. 29). 

The EIR should examine the extent parasites (that are "relatively resistant IO inactivation") 
are present in Class A sludges, and particularly in the Class A EQ sludges which are 
exempted from the GO's protections. 

The CWMI continues: 
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"Little is ~own about the presence and viability of Cryptosporidium and Giardia in 
sludges. High levels of cysrs of Giardia have been detected in sludo-es but thev mav 
be inactivated (non-infective). More research is needed to assess th~ risks pos;d by. 
these protozoa (Straub, et al., 1993). (Case for Caution 1999 revision. p. 29). 

The EIR should examine the exrent these protozoa are present in Class A sludges, and 
particularly in the Class A EQ sludges which are exempted from the GO's protections. To 
the extent the EIR can not say for certain whether these protozoa are present in Class A EQ 
sludges which are exempted from the GO, then these sludges should nm be exempted. The 
GO's protections should apply in order to safeguard against this gap (as well as couritless 
others) in the current scientific understanding of the risks associated with the !and application 
of biosolids. 

B. Finding #10: 
The GO should require testing for both salmonella and fecal coliform, not just for 

fecal coliform. The National Research Council recommended the following: 

''Until a more sensitive method for the detection of salmonella in sludge is developed, 
the present test should be used for support documentation, but not be substiruted for 
the fecal coliform test in evaluating sludge as Class A." (Executive Summary, p. 3-
at least on my copy from the Internet). 

The CWMI similarly recommends testing for both: 

"Consider expanding pathogen testing to include both fecal colifonn and salmonella 
and require non-detection of salmonella for Class A sludge." (Case for Caution 1999 
revision, pg. 34). 

The GO should additionally require "non-detection of salmonella for Class A sludge." 

C. Finding # 11: 

If the GO will not regulate the generator, then the EIR should thoroughly explain 
who, if anyone, will regulate the generaror. Will the EPA regulate the generator? If so, 
how many staff members will the EPA assign to monitor the various generators throughout 
the state? How often will these staff members independently verify the quality statements 
made by the generators? How often will these staff members conduce on-site investigations 
to determine whether or not the pathogen and vector anraction reduction requirements are 
properly being met? 

As the CWMI explains: 

"Enforcement (or the lack thereof) of rules and practices such as use of agricultural 

24 

21-68 
(cont) 

21-69 

21-70 



best management practices is a significant issue. The concern is magnified as both 
federal and state budget ems force a reduction in environmental staff. US EPA has i21-10 
said that they view the 503 regulations as largely 'self-implementing."' (Case for I(cont)
Caution 1999 revision, p. ·29). 

D. Finding #12: 
This GO should.not be approved unless and until the Regional Boards can 

demonstrate that they have sufficient funds and staff to adequately monitor and enforce the 
21-7]GO. If necessary, the annual and .application fees should be sufficient to cover the expected 

costs of the necessary regulatory oversight for that project. . 

E. Finding # 19: 
This fi~din~ states ~t 1?e biosolids under this order are non-hazardous decomposable 

wastes. How ts this detemunauon made? What resting procedure is required to demonstrate 
that the biosolids are "non-hazardous decomposable wastes." Precisely what pollutams are 
tested for? Who perfonns the test? Is it independently verified? How ofren is the test 
performed? Is the frequency of testing adequate ta fairly represent the qualicy of biosolids at 
any given time? I.e., Do the various treatment plants experience seasonal or other 21-72 
flucruations which would alter the constiruents of the biosolids? If so, are these flucruations 
adequately accounted for? 

_Th~ EIR should.t~10roughly docu~ent the procedure necessary to support the 
detenmnauon that a particular batch of b1osolids are "non-hazardous decomposable wastes." 

F. Finding# 22: 
It appears that the phrase "Mitigated Environmental Impact Report" should omit the I 

word "Mitigated" since_EIRs are not typically denominated as "Mitigated" or "Un- 21-73 
mitigated.·· 

G. Prohibition A(3): 
. As discu~sed else_where in these comments, the groundwater monitoring is severely 

deficient and ultunately mcapable of monitoring whether "the discharge will cause or threaten 
to cause polluti~n." In ~ddition, the GO completely lacks any surface water monitoring tO 

detect for polluuon. Without adequate monitoring, the SWRCB, the regional water boards, 21-74 
the public and the environment will have no means to enforce this prohibition. As such, the 
GO should investigate and discuss the type of monitoring of nearby ground and surface 
waters which would allow meaningful enforcement of this prohibition. 

H. Prohibition A(4): 
The EIR should thoroughly explain how this prohibition is enforced. How will the l

regulators. and the public know if the discharge of biosolids will result in "the application of _ 
any matenal that results in a violation of the Safe Drinking Water and Toxic Enforcement 21 75 
Act." How often, if ever, will the biosolids be tested for the multi rude of contaminants 
designated in this act? Who will perform the test, the generator, the discharger, an 
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independent party? Please thoroughly explain the compliance and enforcement of this 
prohibition. 

I. Prohibition A(7): 
The EIR should thoroughly present the facrual, scientific basis (1) for determining that 

the retention of irri!rntion runoff for 30 days will adequately protect nearby surface waters 
from contamination~(in the absence of a 33 foot vegetation buffer)--why 30 days? Cattle are 
not allowed to graze for 90 days? Etc.; and (2) for determining that a 33 foot vegetation 
buffer is adequate in the event there is no retention of irrigation runoff. Precisely what were 
the various assumptions used in that determination, i.e., how dense is the vegetation, how 
steep is the slope, are biosolids incorporated into the soil, etc.? 

As the court in Santia<;!:o Count\' Water Dist. v. Countv of Orange, (1981) 118 
Cal.App.3d 818, 831, explained: 

"The EIR must contain facts and analysis, not just the agency's bare conclusions of a 
public agency. An agency's opinion concerning matters within its ex~ertise is of 
obvious value but the public and decision-makers, for whom the EIR 1s prepared, 
should also have before them the basis for that opinion so as co enable them to make 
an independent, reasoned, judgment." 

As such. the EIR must present the facts and analysis it used to arrive at the above retention 
period and buffer zone. 

J. Prohibition# 11: 
The EIR should thoromi:hly explain how this prohibition is enforced. How will the 

regulators and the public kno.,; if the discharge of biosolids will result in "the a~plication of 
'hazardous waste'? How often, if ever, will the biosolids be tested for the mulurude of 
contaminants designated as hazardous wastes? Who will perform the test, the generator, the 
discharger. an independent party? Will the test resu~ts b~ avai~ab\e to the ~ublic? What 
assurance is there that each panicular truckload of b10sohds will not comam any hazardous 
wastes? Please thoroughly explain the compliance and enforcement of chis prohibition. 

In addition please explain the meaning and significance of the following statements on 
page 5-21 of the EIR: 

"Biosolids that meet the 503 requirements are not subject to hazardous waste 
rewlations because the maximum concentration levels (ceiling levels) are below the 
le~els that would result in the material being classified as a hazardous waste. Section 
14505 of the CA Food and Agriculrural Code classifies soil amendments derived from 
municipal sewage sludge as fenilizing material which is exempt from hazardous waste 
regulations." 

The explanation, among other things, should specifically indicate which hazardous waste laws 
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or regulations, if any, biosolids are allegedly exempt from? t21-78 
(cont) 

K. Prohibition # 13: 
The GO should specifically define what is meant by "wateMaturated", "frozen 

ground", and ''periods of precipitation that induces run-off from the permitted site"? For 21-79 
example, how close ro the surface must the groundwater be in order for the !and to be 
classified as "water-saturated," a few feet. a few inches? 

L. Prohibition # 15: 
_The GO should specifically define what constirutes "areas where biosolids are subject 

to erosion or washout offsite." Do these areas include: (1) Any area for which the elevation 
is not at least three feet above the 100 year flood plain elevation, (2) Any area protected 21-80 
from flooding by levees, and (3) Any area within the inundation zone of any dam or dam 
failure. 

M. Discharge Specification # I: 121-81
The GO should adopt the recommendations stated in Finding #10 above. 

N. Discharge Specification #7(a): 
Prohibition #7 suggests that all biosolids, Class A and B, must meet this requirement, 

not just Class B. Please explain. The CDWA believes that no types of biosolids should be 21-82 
exempt from this requirement. Again, the EIR should address the concerns expressed in 
prohibition #7 above. 

0. Discharge Specification #8 
The EIR should thoroughly present the factual, scientific basis for each of these 

setback distances. As mentioned above: 

"The EIR must contain facts and analysis, not just che agency's bare conclusions of a 
public agency. An ige~cy's opinion concerning matters within its expenise is of 
obvious value bur the public and decision-makers, for whom the EIR is prepared, 
should also have before them ·the basis for that opinion so as to enable them to make 21-83 
an independent, reasoned, judgment." (Santiazo, supra). 

Presumably these setback distances where not "arbitrarily and capriciously" drawn out of thin 
air, thus the EIR should present to the public the precise basis for these distances. What 
were the factors that were taken into consideration for setting each of these distances and 
how did the GO arrive at the specific distance. To the extent these distances where based 
on "best professional judgment." the EIR should fully disclose precisely what that 
professional judgment was based upon. 

The CDWA objects to the provisions allowing the Execmive Officer to reduce the l 
setback distances from do_mestic and non-domestic water supply wells. If a discharger can 21-84. 
demonstrate that lesser distances may be required, then the EIR should fully discuss the 
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conditions which would jusrify a lesser distance. Again, the scientific basis for these 
setback distances, and the justifications for any reductions, must be fully disclosed to the 
public and the decision-makers. It is inappropriate for Che EIR to avoid a scientific 
discussion of the conditions, if any, under which the setback could be reduced. Moreover. 
there has been no demonstration that the Executive Officer is sufficiently qualified ro make 21-84
the determination that "the ground water, geologic, topographic and well construction (cont)
conditions at the specific sire are adequate to protect the public health of individuals using lhe 
supply well" or to protect groundwater. The EIR is supposed to gather me requisite 
information from the scientific community and from the public in order to make thar 
determination. The Executive Officer should not and can not be expected to make that 
complex determination. 

P. Biosolids Storage and Transportation Specification #7: 
The EIR should more specifically describe how the biosolids' storage facilities wHI be 

~designed, maintained. and operated to minimize the generation of leachate and the effects of 
erosion.~ As it stands, the public and the decision-makers do not have any information upon 
which co assess the adequacy of the groundwater and surface water protections from these 
facilities. What will be the depth to groundwater? How porous will the soil be underneath 21-85
the facility? Will there be an impermeable liner underneath the facility? Etc. If the EIR 
preparers elect to avoid analyzing the potential impacts form the storage facilities, then future 
CEQA review of such facilities should be expressly required in the GO. If the current EIR 
intends to cover the proposed storage facilities, then the EIR should thoroughly describe the 
features of the storage facilities and thoroughly discuss the faccual, scientific information 
supponing the EIR's findings regarding the potential impacts from the facilities. 

Q. Provisions (Section D) in General: 

The landowner, the tenant or other operator of the property. the generator of che 
biosolids or septage which in the case of sewage sludge would be the owner of the publicly 
operated treatment works, the transporter of the biosolids and the applicator of the biosolids 
should be required w sign the application and pre-application repons and also agree to be 21-86 
responsible for any resulting contamination and pollution and any required cleanup of the 
land and water. The limited resting and monitoring makes the process dependent upon the 
integrity of those involved. Without responsibility for cleanup, the generator and transponer 
lack incentive to police their own operations. 

R. Provision # 18 : 
The monitoring records should be maintained longer than three years from the date of 

tbe sample. The regional boards should archive the monitoring records and preserve them as 21-87long as possible in order to assess both the short term and long term impacts of the project. 
At the very least the discharger should be required to keep the records for the entire life of 
the particular project. 

S. The Preapplication Report: 
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1. The Map: 
The map must show both current and abandoned wells and mine shafts, and any other 

porential routes to groundwater. 

2. Constituent Concentrations: 

The GO needs ro ensure that each and everv truckload of biosolids (I) meers the 
constituent concentrations set fonh in the preapplication report, (2) does not contain 
"hazardous wasre" as required in prohibition #11, and (3) does not violate the Safe Drinking 
Water and Toxic Enforcement Act as required in prohibition #4. Thus. far the EIR has not 
demonstrated how this will be achieved. The EIR should thoroughly describe the procedures 
which will ensure that each and every truckload will meet these requirements. How often 
will the biosolids be tested? With regard ro pathogens, and the potential for regrowth, how 
soon before application will each load be rested? If every load is not tested immediately 
prior to applicarion, then the EIR musr fully explain how the public and the environment can 
be assured rhat the frequency of testing which will occur is representative of each panicular 
load of biosolids coming from the batch that was rested. To what extent are there seasonal 
or other flucruarions in the constituents in biosolids which will not be reflected by the 
particular sample which was tesred? How representative are the samples that are drawn from 
large piles or lagoons of sludge? How many samples will be drawn? Who will draw the 
samples, an independent parry? How are temporary breakdowns or shutdowns in creaunent 
plants accounted for? 

Moreover, the dischargers should be required to record and report the source of each 
truckload of biosolids so that the final disposition of biosolids from the treatment plants can 
be accounted for and to facilitate remediation in the event there is concern about a panicular 
treatment plant's biosolids. 

Moreover. the GO sh\)Uld require at least annual testing of the soil for concentrations 
for metals, pathogens and o_ther pollutants in order ro monitor the quality of the soil and the 
buildup of pathogens and contaminants. 

Additionally, the GO should require frequent testing and monitoring of the nearby 
surface waters for metals, pathogens and other pollutants in order monitor the potential 
transpon of contaminants to surface waters. 

XI. Potential Typos: 
A. On pg. ES•7, please verify that the last sentence in the 3rd paragraph is 

intended to say "Category 'Q' complexity rating." 
B. Please check the following: Page 5-29. Mitigation Measure 5-2; page 4·12 

mitigation measure 4-2; and again on page 3 and 5 of table 15-1. These 
statements are difficult to reconcile. Please explain the meaning and 
significance of the 90 day grazing period and the 60 day "using" period? 
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C. On page 5-34. last paragraph. it states thar the GO "contains sufficient 
provisions to prevent such occurrences (including] minimum depth ro 
groundwater . . . " While the GO clearly should designate a minimum depth 
to groundwater, the GO fails to do so. 

D. On page 3-19, the EIR apparently omits the "lack of data., as one of the EPA's 
major reasons for not sening regulations for organic compounds. For 
example, with regard to dioxin, the EPA explained: 

"Dioxins, which may be present in sewage sludge, are not regulated nor 
because they are believed safe but because at the time EPA initially 
screened pollutants for regulation ir lacked data to evaluate dioxins for 
regulation." (Federal Register, Vol. 58, No. 32, pg. 9384). 

E. Page 14 of table 15-1 should say "less" than 25 feet (not "greater"), right? 

XU. Conclusion. 

For the foregoing reasons, the EIR has failed co fulfill its fundamental purposes. In 
panicular, the EIR has failed (I) to provide public agencies and the public in general with 
detailed information about the effect which a proposed project is likely ro have on the 
environment; (2) to adequately discuss ways in which the significant effects of such a project 
might be minimized; and (3) to adequately analyze alternatives to the proposed project. The 
CDWA respectfully requests the lead agency to provide a "derailfed] good faith. reasoned 
analysis in response" to the above comments and co those of other commenting parties as 
required by CEQA Guidelines section 15088(b). 

If you should have any further questions regarding our concerns please do not hesitate 
to contact us. 

DJR:djr 
Enclosure 

Very cru,ours, 

D!dfJi/1
Co-counsel for the 
Central Delta Water Agency 
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rec1ded water cou!d be used to swell the plant is allowed to diicMarg!! from O.Ol todecommissioned mines in the watershed she says. focu. lesion Compliance wim a ·numoer' and 
quantity", and sweeten the quality, of the water. while a third chunk lurks in 8ay bottom ~i•·. 0.052 parts per billion. The Soard then ga1 more on ensurina that discnargers tal<e theThe pumps hit the tal<e limit in late May,.Contact w•ww.recydewam.com i Novato seven yem to comply with adeposits of old hydraulic mining debris 1esponsibility to [e<juce loadrng; of criticalleadioo U.S. Fish&: \\11ldlife to restrict pumpingtougher 0.025 final limitAN ORDINANCE REQUIRING MID-OCEAN . {miners used mercury to extract goia and cons~tuents to the maximum exient poss1.1 to lestthan 3,500 ds (from the usual 6,000 to
BAUAST WATER EXCHANGE for vessels calling silver from theirore.s]. Reasons for allowino the inuease. ble,· adds another Board staifer, B_ruce Wolle8,000 ds). As a result ot the cutbacks San Luisat the Port of Oakland was oamd by the Board according to the Board, were tha1 the old "We want tnem to qu11 operaung ,n a vac_uumSciencim sav at least 400 million wbic Rese/VOir, where hea'lj spring Hows wouldof Port Commi,sioners this iune and went into limit was ba,ed on since invalidated state and work w,th other dischargers !O coordmatemeter, of this debris ended up in San Pablo normally have been stockpiled during this period,effect Au oust 1. The ordinance aims to protect monitoring. and with us to aevelop an u_nderBay. According to bathymetric models oanr,,ou•d oage. had to be drawn down to supply San Joaquinthe Bay from further invasions of non:nalive standing of wilat their discnarge means mValle, fanner, and Silicon Valley industries, 
Contact: f510)272-l i 79 raisirig the specter of water shortages later this 
marine lite via ballast water from foreign pons. theirwatersned.· 

summet. And despite the cutbacks, .·more than Such an undemanding should come from 
sbt times the legal allowab!e take was entrained the newly•iormed, 50,memoer, siakenolder-. 
at the fadfities in May and June, and twice the based Me1CuryWater1ned Counol laun<hed oy 
legal lake in July,' says Mc!ntire. 

https://w�ww.recydewam.com
https://dispos.il
mailto:19&6.Contact:gs.inta!o@di2m.com
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MERCURY COlffiNUED 

the Regroilal Soard this March, if eve,yone 
stays at the table. The Councffs job is co 
advise on the TMOlpropo;al, to 5tudy 
options for tradlllfl fo,ids among dischargers, 
an<l to explore the realities of '•tirtual 
elim1nalion' oi merc\/ly from the .sy:item. To 
date, !he Council has prodtJCed a slim ream 
of research -most no[ably a list of merauy 
sources and pollution preveniron methods, 
and a survey of how trading programs worli: 
in other rta ces. 

'It makes seme for eve()'one to work on 
souices they can do something about, using 
the /ow-hanging fruit principal - namely, 
do thethin95 that are easiest and most 
inexpen.tive first,.' says Palo Alto's Bob€!. 

Many dlschargers think that more 
treatment, where the mercury reduced may 
meamre in the nanograms, is much less 
cost-effective than reducing the pounos and 
pounds coming out oi the rnmes, or the 
tons lying on the 8ay bottom. Public 
educ.itkm, meanwhile, remains an 
impoitam option but one whose impacts in 
terms of mercury 1eduction are hard to 
quantify. 

Measuring gains and losses could be 
equally tough in the arena of runoff pouting 
into our rivers and bays from cities and 
towns. 'ff a lot the men:ury we're seeing is 
from urban stormwater, tnen municlpaf1ties 
are going to have to get aggressive about 
finding sources," ~ys veteran scormwateo: 
manager and consultant Roger /ames. ·aut 
what if the biggest sourc~s turn out to be 
global, third world aerial emi,sion1? ShoukJ 
reducing that ulUmately become the 
responsibility of the discnarger, ,ince its 
coming out of their pipe?· 

Some of thEcSe issues mav be resolved via 
a proposed banijng 5}'Steni that would give 

SOURCES OF AIR EMISSIONS OF MERCURY 
IN TNESAN FRANC!SCO BAY REGION 

Furnaces 
Despite all the data 

• Crematoria collected, lists made, and 
pofrcy drahed, the Board's 
lila Tang says 'no one is 

Residential Boilers shaking hands and 

• Mineral Calcining 

• Cement Manufacturing hugging yet" Things could 
get more painful soon, ii 
similar conflict•ridden 
aforu to build South Bay 
comensu1 on coooer and 

Tho fo,,ow.og """" OJJO oon,~°"" wono,od,ew,90 
~st oo,n,:,u •" \H'lnown: o,,,;. "" nickei r€duction iiraregiei

'"""'"'"''·"•<tnclomoob1noo.,,."'"'"·""'"m"'•"o•o,1, ore,••~•- toooroto,yu" are any indication. 
aM9,oo,ern,t1.,,,_o, moo,lo '°"'""·••ota1u,ef 

mercury credits and debits to dischargers 
whove exhausted their own local ability to 
reduc~ mercury but might be able to pay for 
reductions eliewhere. To this end, the 
C01.Jncil ii: trying to develoo a ma,s load 
trading system to complelTlent the TMDL 
Key issues ior any such program are who 
can partici~ate, how big will th~ trading 
area be {can Bay dischargers trade with 
Central Valley ones?), when does it kick in 
(alter discharge levels exceed permit 
requirements? Or only when all local 
reouct:JOn efforts are exhauned?}, how to 
measure gains, and how to make sure 
ecological Imp.am aren't just shifted 
elsewhere. 

"If North B_aydischargers buy credits to 
dean up Cacne Creek, it provides no benefit 
for the immediate Napa River environment, 
and for those l.atino farmwon:el5 lishlng fn 
the nver,' iaY_S Mike Belltveau. Yolo County's 
Cache Creek 1s a known mercury hot spot in 
the De/ta watersned. 

How have other states de.i!t with 
pollutant trading questions? Council intern 
Katy Chamberlain re<:ently investioatEd ten 
existing programs in Colorado, F10rida, 

_ North Carolina and the Great lakes. Most 
were focused on nutrients rathef than toxics 
and very few have ~n established long ' 
enough to eva!uate their effectiveness. But 
Chamberlairi did glean some wisdom. 
According to a memo she wrote to the 
Council: ·nie truly successful programs are 
not only clearly outflned and strictly 
regulated by the government, but also have 
a baseline from which emission! must not 
inaease. If a dischargers emissions are over 
loadings allocated by their NPDES permits, 
the dischMger may buv credits aenerated 
through the regulato£Y agency betorethe 
trani-fer of credit This reduction jn pollutant 

. loadings before the trade is integral to 
successful trading, othetwise load reductions 

can be uncenain. To 
prevent hot spots and high 
concentration;, trading 
must oniy be performed 
within smaller watersheds." 

MEiiwiirtoADSTO sAN FRANC1sco BAY 

Bay sediment de_oosited 4!0 kg/yr 
Bay sediment eroded 190kgtyr 

Local stream input 2.5 - 8 kg/yr 

!to! Ocean dissolved 60 kg/yr 

{to! Ocean particles 430 kg/yr 

POTWs 10.7kgtyr 

Industrial 20 kg/yr 

Mudflats & wetlands 18 kg/yr 

Urban non-point runoff 470 kg/yr 

Oirect atmospheric deposition 3-8 kgtyr 

Net influx from watershed 175-208kg/yr 

Pan of the problem ior woukJ'-be 
consensus builders is the current regulatory 
vacuum on mercury. 'Re<julations are 
behind the times on mercury, partly because 
it's an arena that's so litigious. Jts easy for 
dischargers to retard the regula1ory proms; 
sa}':I U.S. Fish & Wildlife's Steve 
Schwarzbach, whose agency recently issued 
a biological opinion on the proposed 
California Toxics Rule. 

The rule - to be released in draft iorm by 
U.S. EPA this fall -will apply everywhere 
there aren't a!ready regional numbers in 
p!ace (the Central Valley, for ~ample), and 
become a default when local objecttves are 
challenged. But the ru!e·1 50 paru per 
trillion mercury criteria is 'orders of 
magnitude' off the 2 ppt Schwarzbach 
would f1ke to see to protect fish and wi!dlife 
from reproductive and health effects. 

, ~e n:iercury objective should be the 
gwding Jight. the regulatory end point, 
which says this is where we need to be,• he 
says. 'II you·ve got the wrong destination 
irom the start, it doesn't help." 

No statewide numbers are in olace either 
- California's water quality staridards we1e 
remanded by a lawsuit in 1994 and never 
rem stated. Exacerbating this regulatory 
vacuum, meanwhile, are pending changes in 
how the feds want mercurv levei1 measured 
and risks assessed , 

Amid all this regulatory uncertainty, 
however, are two signs of movement on 
mercury. ~1rs~ f PA has iuddenly cracked 
down on discharges to water bodies 
oflkia!ly fmed as ~impaired' under the Clean 
Water Act_ due to the presence of _mercury, 
copper, d1ox1n and other contaminants. 
Both the North and South Bays are officially 
'impaired." 

PLACES TO GO 
&THINGS TO DO 

@woRKSHOPS &SEMINARS 

IDD P~!!flOE Hl_!.1fOSIU~-;--------;------· 
a14 Topic: Tne ~nem1stry ano 1ate o:i modem 

::; ~~;~ UnNe~ity of Kansas 
· THRUi16 Lo<ation: t.awrence. Kansas 

(785)8644790 

ma ~~NBfte°N~J510NM."__'_'_'-~~'23 Topic: Doe.1 m_e env1r~nmenia1 regulatory
c:" process Jef"I= me pub:1c :nterest1 

= 8:00AM-S,OOPM 
SJl(!nsor: ~ay Planning Coaiition 
Lo<ation: San ~ranc1KO 
[415)397,2193 

IDD SOCIETY fOR ECOLOGICAL 
~ RESTORATION llTHANNUAL•23 CONFERENCE 
;; Topic: Reweaving tne l'lorid 
;T}-IRU Sponws: SER. 0.LHD. National Parks25 Se-rv>ee, more. 
~ Location: San Franci1cc 
~ (608)262-9547 

www.ser.otgim99."mm 

RD 11-ITTRNATIONAL 'ESTUARINE 
RESEARCH FEDERATION CONFERENCE 

00025 Sporuor. E.5_1uarine Remrcn Feoeralion 
~ Location: Ne"N Orleins 
~TI-IRU (S04)280-n9S

dO= WATER SUPPLY AND FISH IN TliE11111111 SACRAMENTO,SAN JOAQUIN OHTA- Top·1c: One-a av 5nort cou"e p1~e11nng 
::! _the !atest inioffilat,on on Oelia 1eioo1ce8 aiSUei ond ro1uton1. 

8:00AM-4:)0PM 
Spomer: U.C. E>itensjon 
Lo<ation: aerxeiey 
Cort: 5295 
(510) 642--411; 

m ~ATER ISSUES SR!EFING 
<
20 

Topic: 3-ay-Delta anc 3ey<md 
; Spon!or: AC'.'JA 

Location: Oax,anc 
(916)4-11-4S~:> 

~ :1ii!:~~~~5 FORUM 
~ 2 Topic: Reth1ni<i~q C11ifom1a swater 
"' ,,gnu l'.'Stem and lawi 

All Day 
Spomor. S.i. :.lruaryProJW. 
State Bu,iding. '.515 Cia~ Suee~ Oakland 13
(SJ0J6n-2465 

@MEETINGS &HEARINGS 

mB1, (AU_!.D BAY·OHTA PROGRAM. __ 
a Top1c: He.anngs on CAUEO arait plan. 
,., 6:00- 9.00 PM18"' location: Vanous 
: THRU (800) 900-3587 
= SEPT

~22 
1111111 FRIENDS 0~ SAUSAL CRE!:l{ 

~:;c~N9~a;:n ~n~ 15"' Spon!or: AQuanc ouuearn ,nn11u1e 
&OCT location: Dimond UOra"f. OakJar,dn (5100 231-9556 

@HANOSON 

IIDI CAUf_O,!!i~_ENVIRONMENTAL FAIR 
a12 Topic l'laterc;ual,ty, m~r arid f:sne"f 
z ,euorahon. enda_ngered _1pooe1 and 

na'orm preservauon, agncc:tu1al land 
orotect<On 
Noon-5:00PM 
Spomer. Oakland Mu1eum 
L0<ation,Oakl1nd 
(888)625~373 

11111 KIDS JN cmK~... ____ .••.. __"25 Topic !ntero;1c,o:,nar1 cree< e,olorauor. 
'.'; ana re;wra~on program rm educaion 
; 9:00AM-4:30PM 
~&OCT Sponior. Aqua~< Outreicn lnmtute 
0 2 Lo<ation: sunol Regional\Vitde,nm 

(S10)231-9S07 

1111111 COSUMNES RIVER PRESERVE 
"' WEEKEND>____~---' 2 Topi(: ReSu!ll of Point Reyei B~d 
00 Observatory's f,ve.year mon,tonng 
~lHRU proiect. 
a Sponsor: Point Reyes Bird ObieM!O,Y3 

Lo<ation: Cosumne> iliverPreserie 
(415)86S-1221. ext 780 

111111 CREEKS, WTILANOSAND 
.. IVATERSHWS CONFERENCE ,16 TopiCl: ,i. sene.1 of 12 field tnos on too,cs 
; ranging irom water qualicy ar.d aquitK•23 "1!Kl monitori:,g to na1ure,oased 111:. 
; Spon1or:,\qu_a1ic Outreicn ,mbtute 

&NOV lom1on:Vanoo16 (510)231-5778 
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MERCURY roHTlM/EO 

foryears, del!pwaterdhchar 
as Tosco have enjoyed what'i c: 
'd"1Ju!Jon crecf1r wn"rch allows tr 
a1sume a ceitain amount of dill 
problem contiminants at the er 
pipe by the re:eMng waters. Fo 
organizations like 8ayKeeperha, 
challenging such aedits. 

/,s of now, EPA is sending ou: 
warning letters that such dilutior 
w11 soon nolonger"oe given ior 
and other offenders. This isn't nf 
:,m properlmplement.ition ore;, 
!aw, says EPA's Teny Oda. •If the 
body itseH is already eiceed\ng < 
we can't give them a credit/or ri 
Hies in the iace of the whole Clec 
Act concept of not contributing 
impairment• he says. "\Ve wonl 
them right between the eyes, wt 
they need time to come into corr 
In !he interim they can still aper.: 
current conditiom but in the enc 
have to meet either the metal cfi· 
™DLs without the dilution uedr 

The 1econd new regulatory me 
mercuiy came this July, when the 

'Soard amended stormwater dlsci-, 
permits for Contra Costa and San 
counties to improve me;ruiycont 
mandate more pollution preventir 
•Stormwater permits usually only 
BMPs (belt management practice 
for the fim time these permiu ~: 
counties have to monitor and asse 
merruiyloaoirigs,' says-the Board 
Roei Lee 'lrs putting stormwater p 
a point source category.• 

BayKeeper doesn't think the pe! 
far enough, however, and ls appec 
them for, among other things, thf 
to control increases in mercury ci1; 
from new deve!opments. 

Another sourc~ th3t may need 1 
moved into the point source cat~ 
the mines upstream, where Bay fir, 
have long pointed when it comes, 
mercury. Preliminary resulU of sorr 
science confirm the imporLJnce oi 
mines, and reveal likely hot spots 
upstream of the Delta. 

The three-year U.C. Davis study 
investigating Delt.i tracts flooded 
inadvertently hy storm events over 
past 75 years to determine if meth} 
mercury di1tribution and bioaccum_ 
~ried with wate11Med source, salini 
time since fiooding, Ve<Jetation and 
factors. conunued ~a<: 

https://6:00-9.00
www.ser.otgim99."mm
https://fo,,ow.og
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MERCURY CO/iTIIIUEO 

"We were afraio we'd end uo with adull 
project,. and find mercury conCentratiom 
uniform eveiywhere in the Delta,• says co
author Daiell Slotton.'But the news i.1 we 
found real low spots and real higti spots, and 
the most dramatic high spots so far correlate 
wlth Cosumn~s River and Yolo BypaS5 
inflows.' 

It's ironic tha1 one of the Estuary's last 
remaining wild ano undammed river;:, the 
Cosumnes, shouid have some of the highest 
mercury conc~ntrations for the very same 
reason (dams uap and contain mercury-laced 
sediments}, says Slonon. The Cosumnes' 
small flows and gentle gradient also play a 
role Is encouraging the mercwy to hang 
around, hi! adds. me Yolo Bypa,s, mean
while, conveys flows from that known 
mercury bad guy: Cache Creek. 

One surpri>e. say1 Slatton, was to fi/ld 
higher levels oi mercury upstream ol tile <ity 
of Stockton than below it on the San Joaquin 
Rr.'er. We thought we'd see a signal from the 
city, especially with all its organic matter 
(sewage) and low oxygen level problems. All 

,,............. ,..,.,, '" ,.,.,,.,..,~, ...,.,r,,,111ov 
AUGUST1999 VOlUME8,NO 4 

Editorial Office: PO Box 791 
Oaklan<:I, CA 94604 
(510)622-2412 

Eltuaryweb !Ile at 
"""'-"""J.CD.','}\"fr,c,o,,o,~,o,--,1INOLJ"Jri 

SubscriptiOnQ&:A: {5!0}622-2321 

STAFF 

Managing Editor. -viel RubiuowOl:amoto 
Associate Editor: Canad Hay~ 
Graphic Oesign: Oarren Camp.eau 
Contributing 3ill O"Brien 
Writers: '..isa Owen>•Viani 

UlUAAT;, , 0<-=c"li-f <l'&.<.ll""' "'°""'ed to o,cw'...-ig 

an <r<1---, •....., '"''"' 0, a.:,-c,,u w11" '''""

ern,....,. ,.1'°"'ooo "'""' """ '"'"""'"·"'"""' o! WSJ'.<SIIJa,yP<O«l:>(on--Ctt>,r.sr,,C<,,,,,w,.,,..""" 
110,,og,o,,,,. i'>JtOJC(l.111. ·: ,,.., '"'°"'.,..,' tM"'-'"Y_.,.,.., ~_,,."~"""' contn0<.1..Sto!M 
CC.'n"1~~ITT:W,,o.<'>O!'d..,"'lllv"""'-"' 

0<'9""'-""""'-'"'"''l"'<'"""'"""">IZ.' 
""'f-~."T"-!<'1'9'"'C«<r<lio<Ol•1'·""""'1JO,,,i....,,,,,••,..,=,,.,.~t,,""'s;·"""" 
Pro.«-11<>:ll••=<:<••~l.' £ma¥)".•""""""" 
'"'''"'"'"'' """'"""''"'"'..,oo,e,rn,.,.,,
r,!IO(IU'los,<:l!'.!o'•'a'''"""''°"'"""""""'"'~ 

these factors should contribute to mercury 
methylahon, but go figure, It loo!:s like more 
is coming from the mines upmeam on the 
Merced and Stanlli,aus than from the city." 

The studys authors conclude that regions 
demonstrating enhanced bioavailabi/ity may 
not be the most desirable locations for large
scale wetland restoration {too bad the 
Cosumnes is the Mi~America of the 
re51:oration universe). Further research on 
upstream mercuiy sources and methylation is 
planned courtesy of a B.8 milfion CAlHD 
grant, part of the biggest merCUI)' research 
project undertaken na~onwide since sim'ilar 
projects in the Great Lakes and Everglade!. 

The conclusions of the U.C. Davis study are 
echoed by jafte'sand Smith's mapping of 
North Say mining debris, spots planners 
should be beware of when renoring wetlands 
or dredging, Either activity could increase the 
ecosystem's exposure to mercury and 
mercury methylation. 'It you flood dry soils to 
make a wetland, we know that there's an 
in,tant pulse of methyl mercuiy that can last 
up to a decade,' says the Geological Suivey's 
Sam Luoma. 

CHANGE SERVICE REQUESTED 

So with merCUI)' in our air, water and land, 
with little regulatory guidance in place, and 
with only Hedgling science at our fingertips, 
there seem to be more questions than 
answers ava"iable to those trying to purge our 
small estuarine unWerse of this slippery sir.'er 
poison, 

·science mav not or.'e us all the answer; 
and our enviroiimeni'al community won't 
wait,' says the Board's Lila Tang. "So our 
strategy's going to have to be based on our 
best judgment. and theworl( of our 
stakeholder Council. Luckily merCUI)' has a lot 
of potentiafin the pollution prevention arena, 
unlike dioxin which is a by-product of many 
processes and used less purposefully. If we 
start reducing mercury use now_, our 
grandchildren may 1ee some benef!l• ARO 

Contacts; Phil Sob€! (650)329-2285; 
Mike Bellr.'eau (650)728•5728; Bruce Jaffe 
(650)329-5155; Darell Slotton (S30)7S6-
1001 or Ula Tang (S10)622-2425, 
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Responses to Comments from the Central Delta Water Agency 

21-1. The commenter’s concern regarding land application of biosolids on ground and surface 
waters which naturally flow into or eventually are discharged into the Sacramento/San 
Joaquin Delta are noted. 

21-2. Based on conditions specific to California, the proposed GO is more restrictive than the 
Part 503 regulations.  Additionally, the commenter is concerned about the land application 
of biosolids to areas that “unreasonably and unnecessarily jeopardize the public and the 
environment.” The EIR was prepared to evaluate the effects of land application of biosolids 
on the public and the environment. The proposed GO also was designed to separate the 
land application of biosolids in sensitive areas (the exclusion areas), such as the 
jurisdictional Sacramento-San Joaquin River Delta from the rest of the state.  Any 
proposals for land application in the exclusion areas would be subject to further 
environmental evaluation under CEQA. 

21-3. The draft EIR concluded that the land application of biosolids would not result in 
significant and unavoidable environmental impacts.  Furthermore, the draft EIR concluded 
that, with mitigation measures, all impacts would be considered less than significant. The 
commenters opinion regarding the conclusions of the EIR and the selection of the 
environmentally superior alternative is noted. 

21-4. As noted in the comment, SWRCB staff did provide special consideration to the Delta by 
excluding it from coverage under the proposed GO. Also, the proposed GO does address 
issues such as flooding, surface water and groundwater. The potential impacts discussed 
for the statewide program are applicable to lands adjacent to and upstream of the Delta. 
With proper implementation of the proposed GO provisions and the mitigation measures 
in this EIR, offsite and downslope significant effects are not anticipated. 

21-5. The commenter indicates that the draft EIR “fails to provide additional ‘safety buffers’ or 
‘uncertainty buffers’ to protect the environment and the public from the extensive gaps in 
our scientific knowledge in this area.”  

The commenter cites a study with a quote from a paper by Straub, T. M., I. L. Pepper, and 
C. P. Gerba, 1993 entitled “Hazards from Pathogenic Microorganisms in Land-Disposed 
Sewage Sludge.” This quote will be added to page 5-5 after the first paragraph, before the 
heading Emerging Pathogens of Concern:  

As an example of the unavoidable uncertainty associated with the impacts from 
pathogens in biosolids, the authors of the study, “Hazards from Pathogenic 
Microorganisms in Land-Disposed Sewage Sludge,” explain the following: 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-46 



 

 
  

 

 

   
  

 

 

  
  

It should be recognized that the list of pathogens is not constant. 
As advances in analytical techniques and changes in society 
have occurred, new pathogens are recognized and the 
significance of well-known ones changes.  Microorganisms are 
subject to mutation and evolution, allowing for adaptation to 
changes in their environment. In addition, many pathogens are 
viable but nonculturable by current techniques [cite], and actual 
concentrations in sludge are probably underestimated.  Thus, no 
assessment of the risks associated with the land application of 
sewage sludge can ever be considered to be complete when 
dealing with microorganisms.  As new agents are discovered 
and a greater understanding of their ecology is developed, we 
must be willing to reevaluate previous assumptions. 

SWRCB staff is aware of these uncertainties and has therefore developed a conservative 
approach to regulating land application of biosolids.  SWRCB staff will reevaluate its 
regulatory program as research provides additional information on risks associated with 
pathogens. 

21-6. The comment presumes there are “gaps and shortcomings” in EPA’s Part 503 regulations. 
This statement refers to Cornell Waste Management Institute’s report, “The Case for 
Caution, Recommendations for the Land Application of Sewage Sludges and An Appraisal 
of the US EPA’s Part 503 Sludge Rules.”  In developing the Part 503 regulations, EPA 
conducted a comprehensive risk assessment based on decades of research on hundreds of 
different pollutants. The risk assessment provided sufficient conservative measures to 
protect against adverse impacts to humans and the environment.  While developing the risk 
assessment, it was determined that heavy metals clearly posed the greatest risk of all 
potentially toxic pollutants; therefore, limits for these metals were created. 

As part of the EIR preparation for the proposed GO, current information was reviewed to 
determine if there have been any significant scientific data that could refute EPA’s 
findings. Cornell’s study was examined and it was determined that there is still a lack of 
sufficient scientific information to change the metals limits or add any additional limits for 
other pollutants other than molybdenum.  Cornell’s study referenced metals limits set in 
other countries that are more restrictive than those listed in the Part 503 regulations.  Limits 
set in other countries are based on policy, not on a scientifically based risk assessment (see 
Master Response 12). The proposed GO goes beyond the Part 503 regulations and 
provides other measures to reduce the risk for public health impacts associated with the 
land application of biosolids. 

21-7. See Response to Comment 21-6. 

21-8. This comment assumes that the EPA did not have sufficient information to adequately 
evaluate the risk of the land application of biosolids. Dioxin and numerous other 

California State Water Resources Control Board June 30, 2000 
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compounds were evaluated in the EPA risk assessment. Although there was limited 
information at that time on dioxin and some other chemicals, it appears that EPA offered 
sufficient conservative measures as part of the Part 503 regulations to protect human health 
and the environment. More information is now available on dioxin and EPA is using this 
data to develop limits for dioxin that can eventually be incorporated by the proposed GO 
if deemed appropriate by SWRCB staff. The EPA’s proposed rule on dioxin was 
published in December 1999. As the EPA deems necessary, other pollutants may be 
regulated in the federal rules.  These too will be considered by the SWRCB on a case by 
case basis. 

In the case of dioxin, dioxin is everywhere, including in the food that humans consume. 
The most substantial source of dioxin to humans is from meat products. At best, biosolids 
have only a minor contribution of dioxin to soils.  Air deposition has, by far, the greatest 
contribution of background dioxin levels in soils.  Furthermore, dioxin levels in the U.S. 
are continuing to decrease over the years.  

21-9. Comment noted; however, SWRCB staff respectfully disagrees with the commenter’s 
conclusions regarding the need for more restrictive setback distances to the listed water 
resources.  However, SWRCB staff does not disagree that increasing the setback distances 
would reduce potential impacts to water quality.  The recommended measures would limit 
location and probability of impacts occurring.  However, these measures would not change 
conclusions reached pursuant to CEQA guidelines for disclosing and identifying the 
significance of environmental impacts. As described in Master Response 13, analysis of 
potential environmental impacts to surface and groundwater resources were based partially 
on the risk assessments performed for development of the Part 503 regulations, additional 
conservative restrictions and prohibitions for land application under the proposed GO, and 
presumption that RWQCB staff will ensure that each biosolids application project 
adequately complies with the proposed GO and other water quality regulations.  

In addition, Master Response 14 describes the rationale for analysis of the proposed GO’s 
level of protection to groundwater resources from all potential contaminants. 
Recommended increases in setback distances to groundwater resources would be overly 
restrictive and inconsistent with comparable regulations for similar materials discharged 
from confined domestic livestock facilities, residential septic systems, agricultural fertilizer 
and pesticide use, areas where reclaimed treated wastewater is applied, and siting rules for 
landfills. Master Response 17 describes the rationale for evaluating impacts to surface 
waters under the provisions and protective measures in the proposed GO based on the 
inherently low probability of occurrence in such areas. 

21-10. The SWRCB staff respectfully disagrees with the comment recommending restrictions to 
land applications of biosolids regarding  minimum depth of groundwater. Master 
Response 13 describes the basis for analyzing potential impacts to groundwater from 
biosolids application under the proposed GO in relation to the risk assessments conducted 
for the Part 503 regulations.  In addition, Master Responses 15 and 16 describe why risk 
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assessments conducted for the Part 503 regulations were extremely conservative with 
respect to depth to groundwater. 

21-11. The commenter presumes that “preferential flow paths” to groundwater provide a more 
conservative basis for the water quality impact analysis than that presented in the EIR. 
This presumption is not correct. See Master Response 16 for a detailed description of why 
preferential flow paths would not substantially affect the risk assessments of the 
groundwater pathway conducted for the Part 503 regulations. 

21-12. Master Response 15 describes why the analysis of water quality impacts to groundwater 
from biosolids application was not dependent on a provision in the proposed GO for 
minimum vertical separation between biosolids application areas and the groundwater 
table. 

21-13. The comment references two studies conducted that further criticize EPA’s presumption, 
as used in the Part 503 regulations, that metals cannot readily leach in soils. This 
presumption is also implied in the proposed GO. While these studies show that metals 
movement in soil can be higher under certain conditions, there is still a lack of conclusive 
scientific evidence that sludge applied metals readily leach through soil. 

The comment’s referenced study (Camobreco et al. 1996) showed that metal mobility is 
higher in undisturbed soils, but the author stated that “. . . even with preferential flow, the 
metals still interact with the soil binding sites on the preferential flow paths.”  The author 
also stated that “While this study demonstrates that preferential flows paths in undisturbed 
soil make a considerable difference when considering solute transport through soil, it may 
not be directly applicable to sludge-applied metals.  Metals applied in this experiment were 
soluble metal salts, whereas metals in sewage sludge would not necessarily react in a 
similar matter since the high organic content of sludges retains metals strongly.” 

The argument for increased metals mobility was based on the fact that some metals were 
unaccounted for in the metals balance. The argument also assumes that the fraction of 
metals that are not accounted for in the soil has leached.  However, it has been shown that 
all metals in the soils cannot be extracted by conventional laboratory methods because of 
metals complexing in the soil.  Conventional metal extraction methods used did not fully 
recover all the metals in the soils (Dowdy et al. 1991). 

The comment also presumes that the presence of preferential flow paths in soil were 
overlooked by the SWRCB staff and may invalidate the environmental impact analysis 
conducted for the EIR.  As described in Master Response 14, the analysis of potential 
impacts to groundwater under the proposed GO were primarily based on the protections 
afforded for nitrate contamination, which generally moves more readily in the soil-water 
column than trace metals or SOCs, for which extensive risk assessments were performed 
for the Part 503 regulation development process.  The Part 503 risk assessments found that 
the groundwater pathway was not limiting for any trace metal or SOC in the final adopted 
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pollutant limits (Master Response 13). In addition, Master Response 16 describes why 
preferential flow paths do not necessitate additional evaluation on the part of the SWRCB 
for analysis of groundwater quality impacts in the EIR. 

21-14. The relationship between preferential flow paths, lack of GO provisions for minimum 
depth to groundwater, and the analysis of groundwater quality impacts are summarized in 
Master Responses 13, 14, 15 and 16. 

21-15. See Response to Comment 21-13. The applicability of preferential flow paths to the 
analysis of groundwater quality impacts is described in Master Response 16. 

21-16. The applicability of preferential flow paths to the analysis of groundwater quality impacts 
is described in Master Response 16. 

21-17. The comment addresses the concern over virus movement from biosolids into groundwater 
by preferential flow.  The comment assumes that the biosolids initially contain large 
amounts of pathogens.  Biosolids undergo treatment prior to land application and must 
meet pathogen reduction requirements in the Part 503 regulations.  As a result, land-applied 
biosolids contain reduced levels of pathogens.  For Class A biosolids, to ensure that the 
biosolids have met the pathogen reduction requirements, the proposed GO requires that the 
biosolids are tested for fecal coliform as part of the pre application report, and annually 
thereafter. The pathogen levels in Class B biosolids are low enough that the risk of 
groundwater contamination of groundwater is less than significant when GO restrictions 
are complied with.  

See Master Response 13 for additional provisions in the proposed GO that are more 
restrictive than the Part 503 regulations.  The applicability of preferential flow paths to the 
analysis of groundwater quality impacts is described in Master Response 16. 

21-18. The analysis of groundwater impacts regarding depth of groundwater and preferential flow 
paths is described in Master Responses 15 and 16. 

21-19. The commenter notes, “the available scientific evidence indicates that viruses have 
migrated downward through the soil up to 60 feet.  In the study entitled, ‘Hazards from 
Pathogenic Microorganisms in Land-Disposed Sewage Sludge,’ it states:” 

In contrast (to studies using viruses that are highly adsorbed in soil), Gerba and 
Bitton (1984) reported that coxsackie B3 virus was able to migrate 18.3 m 
when sewage effluent was applied to land used for artificial groundwater 
recharge.  Downward migration from sludge-amended soils using viruses that 
adsorb poorly to soil like Group B coxsackie has not been studied....Only a 
limited number of virus groups have been studied to date.”  (See Attachment 
A to prior comments on NOP, dated December 1, 1998, page 76). 
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Dr. Charles Gerba, one of the authors of this study, indicated that this study was for sandy 
soils in which large quantities of water were applied.  Viruses are more tightly bound to 
solids in areas where biosolids are applied  and there is not as much water applied to 
provide a means of transport to groundwater.  Also, the referenced groundwater recharge 
studies have different objectives than biosolids amendment to agricultural areas, that being 
maximizing the amount of water applied and percolation to groundwater.  Agronomic 
nitrogen application rates will limit the amount of water and potential leaching to 
groundwater in areas where biosolids are applied due to the limitations related to nitrates. 

21-20. The analysis of groundwater impacts regarding depth of groundwater and preferential flow 
paths is described in Master Responses 15 and 16. 

21-21. The analysis of groundwater impacts regarding depth of groundwater is described in 
Master Response 15. 

21-22. Commenter requests that the EIR address the extent to which coxsackie B3 can be present 
in Class A and Class B biosolids, and how it relates to Comments 21-19 and 21-20. 

Coxsackie B3 virus survival in sewage sludges subjected to anaerobic digestion for 24 
hours at 35EC was low (>99% reduction).  For longer detention times (14 days at 32EC) 
survivals were even lower (>99.999% reduction) (Eisenhardt et al. 1977).  The levels of 
virus present in digested sludges could be in excess of 1000 viruses/L even if treatment 
efficiency were 99% (Straub et al. 1993).  See draft EIR References for Chapter 5. 

Such high destruction in the basic processes used to reduce pathogens in biosolids forms 
a basis for the development of the Part 503 regulations. 

21-23. In addition to pathogen reduction measures, the proposed GO has additional requirements 
such as setback distances during biosolids application of 10 to 2,500 feet, and waiting 
periods of 30 days to 36 months to protect against pathogen regrowth over longer periods 
of time. These measures protect humans against exposure to pathogens.  Studies show that 
the survival rates and regrowth of pathogens in soil are extremely variable depending on 
several factors (Pepper et al. 1993). 

No regulation is immune from irresponsible agencies or individuals.  Applying biosolids 
that do not meet Class A or B requirements is no different from any other negligent 
practice. The EIR assumes that biosolids application will follow the proposed GO’s 
requirements. Biosolids land application is subject to inspection by the producer as called 
for in the California Water Environment Association(CWEA)  Manual of Good Practice 
for Land Application of Biosolids, and regulatory agencies, including RWQCBs and 
County Local Enforcement Agencies. 
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21-24. Commenter requests that the EIR address the extent to which other viruses with similar 
characteristics to coxsackie B3 (such as viruses that absorb poorly to soil) are present in 
Class A and Class B biosolids, and how it relates to comments 21-19 and 21-20. 

Few studies have been performed to quantify viruses in biosolids.  Efforts to measure 
viruses in biosolids have only recently been developed and are continuing (Goyal et al. 
1984, Smith and Gerba 1982, and Payment and Trudel 1985, all as cited in Yanko 1988). 
The evaluation of compost quality was one of the most intensive studies done prior to the 
adoption of the Part 503 regulations (Yanko 1988). 

Since the advent of the Part 503 regulations, more studies have focused on the destruction 
of pathogenic organisms (Huyard et al. [1998], Han and Dague [1997], Han et al. [1997], 
Watanbe et al. [1997], Volpe et al. [1993], and Aitken and Mullenix [1992]). 
Thermophilic anaerobic digestion has been evaluated because of the significant advantage 
of improved pathogen destruction with the potential of meeting the pathogen quality 
requirements of EPA’s Class A biosolids. These studies have focused on bacterial 
reductions. Viral studies are more difficult to perform. 

As alluded to in the Response to Comment 21-23, anaerobic digestion has been very 
effective in those studies where virus inactivation has been quantified. 

New evaluations of thermophilic anaerobic digestion versus mesphilic anaerobic digestion 
to meet the Class A reduction requirements of the Part 503 regulations have been 
completed by the East Bay Municipal Utility District (Gabe et al. 1999). 

21-25. Commenter requests that the EIR address the extent to which other viruses with similar 
characteristics to coxsackie B3 (such as viruses that absorb poorly to soil) can move more 
readily through the soil and how it relates to comments 21-19 through 21-24. 

Specifically, commenter wants to know: 

# whether viruses and other little-known contaminants and/or which we 
are not scientifically able to detect or study can move through soil 
similarly or more easily than coxsackie B3; 

# whether viruses like group B coxsackie been studied; 

# what virus groups have been studied; 

# if these studies considered the preferential flow phenomenon. 

The commenter noted, “The literature shows that metals movement through soil is still 
not well understood. The roles of preferential flow paths and soluble organic matter are 
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especially unclear.” (See Attachment H to prior comments on NOP dated December 1, 
1998, page 742). 

In regards to this point, Dr. Charles Gerba, co-author of a 1993 paper entitled “Hazards 
from Pathogenic Microorganisms in Land-Disposed Sewage Sludge,” responds, “Both 
column experiments and field studies have shown that biosolid application to land does not 
result in virus transport to aquifers.  Viruses have not been detected beneath biosolid 
application sites. It appears difficult for viruses to be released from biosolids.  Coxsackie 
viruses are members of the enterovirus group and they are common in biosolids.  The 
methods used in previous field studies were capable of detecting Coxsackie B3 virus; if it 
was a significant problem it should have been detected in the subsurface. Also, since field 
studies were conducted on virus migration from land applied biosolids, the issue of 
preferential flow aiding virus migration was taken into consideration. If it had been a 
significant issue, viruses should have been detected in the groundwater.” (Gerba pers. 
comm.). 

21-26. The commenter asked that the EIR address the issue of  “Whether biosolids will be applied 
to lands which, due to their soil makeup and/or the presence of preferential flow paths, are 
similarly capable of transferring viruses (and other contaminants) 60 feet below the 
surface.” 

In regards to this point, see Response to Comment 21-25. 

21-27. As described in Master Response 15, the SWRCB staff disagrees with the presumption that 
the lack of provision in the proposed GO for biosolids application regarding minimum 
depth to groundwater would cause groundwater impairment.  As described in Master 
Response 17, flooding presents an increased risk beyond those evaluated for transport of 
contaminants in the Part 503 risk assessments. However, the probability of flooding on a 
field receiving biosolids through the GO review process is inherently low such that water 
quality impairment from such an infrequent occurrence is considered less than significant. 

21-28. See Master Responses 13 and 14. 

21-29. As described in Master Response 15, groundwater monitoring required for the proposed 
GO is not relied on as mitigation for potentially significant impacts under CEQA because 
it does not fully satisfy the requirement to reduce, minimize or avoid the impact.  Master 
Responses 13 and 14 describe the basis for evaluating impacts to groundwater quality.  The 
analysis presumes that biosolids application could occur continuously with normal farming 
practices designed to comply with provisions of the proposed GO.  The Part 503 risk 
assessment specifically for groundwater was based on more conservative assumptions of 
biosolids application rates occurring continuously for 20 years (rather than the 15-year 
period of effect for the GO).  This risk assessment assumed a depth to groundwater of 1 
meter. Under this very conservative assumption, no significant effects were predicted. 
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Therefore, monitoring that is adopted on a site-specific basis by responsible RWQCB staff 
would not affect the degree or extent of potential impacts. 

21-30. As stated in Master Response 15, groundwater monitoring required for the proposed GO 
is not relied on as mitigation for potentially significant impacts under CEQA because it 
does not fully satisfy the requirement to reduce, minimize or avoid the impact.  Therefore, 
the SWRCB staff disagrees that discretionary changes made by the Executive Officers to 
required monitoring would necessarily increase the degree of potential groundwater quality 
impacts. Also see Response to Comment 21-29. 

21-31. The discretionary authority that the proposed GO gives to RWQCB Executive Officers 
regarding groundwater monitoring has not deferred the impact analysis relative to 
groundwater quality.  The EIR gives a thorough consideration of the potential for 
groundwater contamination in Chapter 3 (see pages 3-29 to 3-37).  The discretion given 
in the proposed GO allows the Executive Officers to determine if groundwater monitoring 
would provide enough benefit to warrant the cost in specific project situations.  Monitoring 
is not, in itself, proposed as a mitigation for potential groundwater impacts; it is an early 
detection method that can be used where depth to groundwater and soil conditions indicate 
it would be advisable. The Executive Officers have RWQCB technical staff to provide the 
analysis necessary to determine the value of monitoring.  

This EIR is intended to provide CEQA compliance for any proposed land application 
project that meets the parameters in the proposed GO.  The RWQCBs have the authority 
to use individual waste discharge requirements and undertake additional CEQA 
documentation for any proposed project that may fall outside the parameters of the 
proposed GO and may not be fully protective of the environment if it were regulated only 
by the conditions in the proposed GO. 

21-32. Comment noted. The draft EIR, page 3-35, last sentence of second paragraph, is hereby 
revised as follows: 

In areas with shallow groundwater and frequent biosolids application, 
monitoring is required that would result in early detection if leaching of 
substantial quantities of pollutants were occurring. 

Although trace metals, SOCs, and biological contaminants are not required to be monitored 
in wells, the more soluble compounds such as nitrate, total dissolved solids, and chloride 
must be monitored annually.  As described in Master Response 15, if monitoring of these 
contaminants indicates impairment, the RWQCB engineer would then be able to evaluate 
whether there is a further risk from other less soluble contaminants and adjust future 
permitting practices to ensure resource protection. 

21-33. Metals, pathogens, and organic chemicals travel at much slower rates than the constituents 
listed for groundwater monitoring in the GO.  For this reason, those inorganic salts are the 
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recommended indicators for measuring potential groundwater effects.  This approach is 
prudent and scientifically defensible. The remaining numbered points discussed in 
Comment 21-33 are addressed as follows: 

1. The proposed groundwater monitoring requires approval by the RWQCB 
Executive Officer. As stated in the Monitoring and Reporting Program of the 
GO, “a minimum” of three wells is required.  This allows the flexibility to 
require more monitoring wells for larger sites. 

2. Groundwater generally flows at a low rate.  Best professional judgment 
establishes monitoring once per year as appropriate.  

3. Monitoring wells are used to determine the gradients of the groundwater 
flow, including those exerted by potential wells .  

4. The fecal coliform test, although not required in periodic testing, will not 
“detect” other pathogens, but may indicate the presence of such organisms. 
The inorganic constituents recommended as indicators for measuring potential 
groundwater effects will sufficiently indicate potential groundwater effects. 

5. Tile drains are commonly used in areas where the groundwater is saline.  In 
such cases, groundwater may not be designated as a municipal or agricultural 
source. However, in cases where tile drains are present and the groundwater 
monitoring is required, those factors must be weighed at the time the RWQCB 
Executive Officer is approving the groundwater monitoring system. 

21-34. The groundwater monitoring program proposed in the proposed GO was developed and 
reviewed by SWRCB staff familiar with the latest groundwater quality monitoring 
protocol; this program has subsequently been reviewed by engineers and technical staff 
preparing the EIR who are also familiar with the design and implementation of effective 
groundwater monitoring programs.  The SWRCB is the principal state agency responsible 
for protecting waters of the state to maintain their beneficial uses.  

The list of constituents that must be tested for is in the preapplication report. The initial 
groundwater testing must include a full range of potential contaminants regulated by the 
GO. Subsequent annual testing relies heavily on monitoring for changes in nitrate, chloride 
and TDS levels as an indicator of any influence land application might have on 
groundwater quality.  Refer to Master Responses 14 and 15 for a further explanation of this 
monitoring protocol.  RWQCB staff have the authority and technical expertise to dictate 
the location of this monitoring relative to the land application operation and can propose 
additional monitoring requirements if deemed necessary to fully protect groundwater 
quality. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-55 



 

 

 

 
 

 

      
   

 

 
   

 

  

 
  

  
 

 

  

For those sites where groundwater quality monitoring is deemed necessary, monitoring will 
be required annually as long as the permit is in place.  When the permit is withdrawn, the 
requirement will cease. 

21-35. The comment indicates that the EIR lacks scientific information regarding the factors 
which contribute to horizontal and vertical movement of pathogens and contaminants once 
they reach the saturated zone (the groundwater aquifer).  The commenter requests scientific 
information regarding these factors and asks: 

# How far and how quickly will the various contaminants and pathogens travel 
vertically and horizontally in the saturated zone? 

# What factors influence their movement? 

# Will they concentrate near the top of the water table (will some of the pollutants and 
pathogens float? If so which ones?), or will they continually drive downward due to 
gravitational forces? 

When biosolids are land-applied, the soil and biosolids particles form a filter mat that 
prevents most large particles from entering the subsurface groundwater.  Usually, only 
soluble and colloidal particles and virus particles, and perhaps small bacteria, can enter the 
soil while larger organisms (such as helminth eggs) are retained on land 
(U.S. Environmental Protection Agency 1992).  Filtration acts on the bacteria while 
adsorption retains viruses in the soil.  

Vulnerability of a groundwater source to contamination depends on several factors, 
including the natural watershed characteristics, geology, soil permeability, soil slope and 
the amount of runoff. Human factors include reservoirs, wells, canals, and irrigation 
practices, in addition to the quality and amount of biosolids applied to a given site. 
Because these factors can influence the pathogens’ vertical and horizontal movements on 
a site-specific basis, it is not possible to generalize these rates. Specific factors important 
to horizontal and vertical movement of pathogens and contaminants include the type of 
geologic structure and soil characteristics. The geologic transmissivity rating using the 
DRASTIC rating scale (U.S. Environmental Protection Agency 1987) shows little transport 
through shale and igneous rock (rated 1-3 on a 10-point scale) while sand and gravel 
ratings are in the range of 4-9 on a 10-point scale (high numbers indicate greater 
permeability).  Soil permeabilities have been classified from very slow (0-0.6 inches/hour) 
to very rapid (> 20 inches/hour).  

Course sand is the soil medium most conducive to pathogen transport because it is not a 
good filter medium for bacteria and is a poor adsorbent for viruses (Kowal 1985).  For 
transport to occur from the soil surface to groundwater, there must be a route, such as 
cracks in the soils caused by dessication or from holes caused by roots, insects or animals, 
which can allow substantial transport to the subsoil. Subsurface fissured rock or limestone 
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may also facilitate transport downward.  However, there must be free liquid from biosolids 
application, rainfall, or irrigation water to provide a vertical transport mechanism.  Then 
the depth to groundwater becomes a factor, as does the surface application rates or rainfall 
amounts (which must be sufficient to reach the groundwater via vertical downward 
movement).  Movement rates will vary with soil type and hydraulic gradient.  

Viruses in particular appear to have the greatest potential of all pathogens to migrate to 
groundwater.  However, risk modeling efforts have shown that typically only 1 percent of 
pathogens present may be transferred to the subsurface and groundwater (assuming it is 
shallow) (Scarpino et al. 1988).  Movement is slow to and within groundwater because the 
adsorption and desorption processes in the soil impede movement and slow progressive 
transport downward and laterally.  Using saturated sites where wastewater is infiltrated 
(Gerba et al. 1991) showed that adsorption and/or filtration substantially reduced the 
density of virus (two-log reduction achieved by 15 feet of soil) when the wastewater was 
applied at a rate of 2 feet per day on a sandy soil. Biosolids application rates usually result 
in about two order of magnitude lower water application rates than a wastewater infiltration 
operation; thus even greater viral soil adsorption would be expected.  Maximum survival 
times for viruses in soils at low temperatures (3 degrees to 10 degrees Centigrade) have 
been measured at 170 days (Kowal 1985). With the low irrigation and rainfall in 
California, and resultant low virus transport rates, it is highly unlikely that virus 
contamination of groundwater will occur. 

Considerable efforts are underway to develop programs to protect groundwater users from 
consuming contaminated groundwater.  This has resulted in national programs such as the 
Well Head Protection Program, Source Water Assessment Programs and comprehensive 
state groundwater protection programs under the Federal Safe Drinking Water Act, which 
designate time and distance-related zones which prohibit or limit potential water 
contaminants. As part of the groundwater disinfection rules being developed by the U.S. 
EPA, protection criteria have focused on dissolved contaminants and more recently on 
pathogens, including viruses. 

Movement of contaminants and pathogens from biosolids applied soils will be very site-
specific. First, the soil acts as a natural filtering mechanism controlling movement.  For 
viruses and bacterial contaminants, soil particle size and the electrostatic forces within the 
pore water will control their movement vertically.  Horizontal movement will be controlled 
similarly by these factors plus the localized movement of the groundwater.  Differential 
movement is likely in aquifer where the underlying rock is course and unconfined which 
often occurs on flood plains.  Given the siting constraints that the GO places on biosolids 
land application sites, flood plain application sites are unlikely to pose any problems since 
they will not be permitted. 

21-36. The proposed GO is intended to provide for protection of beneficial uses, including 
drinking water supplies.  Consistency between different State of California regulations is 
important when considering the rationale for adoption and scientific basis.  The SWRCB 
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believes that the 500-foot horizontal buffer recommended in the proposed GO is sufficient 
to prevent contamination of drinking water wells by pathogens and chemical contaminants 
when considered in the context of the other restrictions in the proposed GO dealing with 
contaminant levels, treatment to reduce pathogens and management practices to prevent 
water quality and soil contamination.  In most counties, the minimum setback distance 
from septic tanks to domestic wells is 100 feet (Peters pers. comm.); thus, the setback 
recommended in the GO would provide a level of protection well above that required by 
most county environmental health departments. 

21-37. The commenter notes that the EIR should also bear in mind the extremely low infection 
dose for many pathogens.  The commenter states: 

Significant numbers of pathogens exist in sludge even after stabilization and 
treatment. If these pathogens can remain viable for extended periods of time, 
groundwater sources beneath sludge disposal and land application sites may 
become contaminated.  Pathogens may not be significantly inactivated or 
removed by transport through the vadose zone.  Once in groundwater, they may 
travel significant distances from the site.  For viruses and parasites, the 
infectious dose is low, 1-50 organisms (Gerba 1986). If the concentration of 
either of these pathogens exceeds 103/mL of groundwater, there could be a 
significant risk of infection on an annual and lifetime basis (Gerba and Rose 
1990). (See Attachment A to prior comments on NOP, dated December 1, 
1998. Hazards, page 85). 

University of Arizona microbiologist and researcher Dr. Charles Gerba, whose work was 
cited and who has undertaken extensive studies of sewage sludge and biosolids land 
application sites, replies: 

Both column experiments and field studies have shown that biosolid 
application to land does not result in virus transport to aquifers. Viruses have 
not been detected beneath biosolid application sites.  It appears difficult for 
viruses to be released from biosolids. Coxsackie viruses are members of the 
enterovirus group and they are common in biosolids.  The methods used in 
previous field studies were capable of detecting Coxsackie B3 virus and if it 
was a significant problem it should have been detected in the subsurface. Also, 
since field studies were conducted on virus migration from land applied 
biosolids, the issue of preferential flow aiding virus migration was taken into 
consideration. If it had been a significant issue, viruses should have been 
detected in the groundwater (Gerba pers. comm.). 

21-38. Master Response 17 provides additional information regarding the evaluation of impacts 
to surface waters under the provisions and protective measures in the proposed GO, 
including the potential for impacts from flooding. 
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21-39. Master Response 17 provides additional information regarding the evaluation of impacts 
to surface waters under the provisions and protective measures in the proposed GO, 
including the potential for impacts from flooding.  SWRCB staff does not dismiss the 
comments of EPA regarding its analysis of risks associated with biosolids application in 
floodplain areas. It is the position of the SWRCB staff that RWQCB staff receive ongoing 
training in the proper methods of evaluating and issuing waste discharge requirements 
given site-specific information that would be required in the Pre-Application Report; the 
proposed GO also provides a specific control for application within areas subject to 
significant erosion from runoff or flooding.  Therefore, implementation of biosolids 
application projects under the proposed GO would pose a low risk to water quality because 
of washout from flood-prone areas. 

21-40. Master Response 17 provides additional information regarding impacts to surface waters 
under the proposed GO’s provisions and protective measures, including the potential for 
impacts from flooding. 

21-41. See Master Response 13 for a description of the conservative risk assessment process 
conducted for the Part 503 regulation process, assumptions for evaluating potential water 
quality impacts to surface resources in the EIR, and reasons why the identified impacts 
were considered less than significant.  

The comment is not correct in stating that only nine chemicals were evaluated. The risk 
assessments evaluated seven trace metals and 10 SOCs; however, EPA determined that 
regulations were not necessary for all the SOCs.  The risk assessments determined that the 
concentrations for the metals were limited by environmental pathways other than the 
surface pathway;  and the limiting concentrations of metals were much higher than for 
other pathways.  The risk assessments for several trace metals (chromium, copper, lead and 
nickel) indicated that application could be unlimited and still pose very little risk of 
contamination. Because limiting concentrations of trace metals were lower for other 
pathways, biosolids application at those rates would further reduce the risk of 
contamination from the surface pathway.  For example, the annual application of mercury 
is limited to 17 kilograms per hectare (kg/ha) to prevent contamination from the pathway 
of a child eating biosolids, whereas application of up to 1100 kg/ha of mercury could occur 
and still protect the surface water pathway.  Biosolids application of 17 kg/ha mercury 
equates to a ratio that is 65 times lower than what is considered protective of the surface 
water pathway.  This ratio is larger for all other trace metals. 

SWRCB staff does not dispute specific arguments against the EPA risk assessment process 
of the surface pathway, based on other research studies found during the EIR scoping 
process.  However, the extensive EPA Part 503 regulation development process was based 
on the combined experience, research and judgement of many professionals knowledgeable 
of waste management processes.  SWRCB staff believes conservative factors in the Part 
503 regulations and additional protective measures in the proposed GO provide substantive 
support of the EIR’s impact conclusions. 
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21-42. The proposed GO prohibits direct discharge of biosolids into waters. Biosolids application 
projects under the proposed GO would have to maintain minimum setback distances from 
surface waters and areas of gully erosion or washout.  These features must be documented 
on the Pre-Application Report.  The SWRCB staff is confident that RWQCB staff have 
sufficient training, data resources, and review and enforcement authority at their disposal 
to carefully determine if a project would comply with these provisions.  RWQCB staff can 
also reject a project, or request modifications to bring the project into conformance, or 
require individual WDRs if protective measures are not included that would prevent direct 
discharge. 

21-43. Master Response 13 describes the basis for analysis of potential surface water quality 
impacts in the EIR and conservative factors in EPA’s risk assessments conducted for the 
Part 503 regulations.  Toxicity is generally associated with trace metals and SOCs, for 
which risk assessments were specifically conducted for the Part 503 regulations. 
Therefore, SWRCB staff believes the proposed GO will protect water quality standards for 
toxicity.  If, however, any contradictory evidence becomes available that indicates toxicity 
was occurring because of land application of biosolids, the SWRCB could modify the GO 
program to reduce the potential adverse effects from toxicity. 

21-44. Master Responses 13 and 17 generally describe the basis for the analysis of potential 
surface water quality impacts under the proposed GO.  Responses to Comments 21-39, 21-
41, 21-42, and 21-43 further address the analysis of surface water quality impacts. 
SWRCB staff believes the evidence supports the EIR’s conclusions that risk to surface 
water quality impairment from biosolids application is sufficiently low, additional 
protective measures are included, and RWQCB staff have authority to require individual 
waste discharge requirements  for any application project that they believe would not 
conform to the GO provisions.  This ability for individual review includes consideration 
of a proposed land application site relative to areas of washout or gully erosion where 
materials could be carried offsite. 

21-45. As described in Master Response 13, the Part 503 regulations were developed with several 
conservative assumptions regarding potential fate and transport mechanisms of 
contaminants to surface water.  Response to Comment 21-39 also describes the basis for 
SWRCB staff opinions regarding the role that  professional training of RWQCB staff and 
discretionary authority have in reducing potential impacts from typical waste application 
projects.  Those responses are applicable to the analysis of water quality effects from 
exposure of biosolids application sites to stormwater runoff and irrigation water.  SWRCB 
staff believes the evidence supports the EIR’s conclusions that risk to surface water quality 
from biosolids application is sufficiently low, additional protective measures are included, 
and RWQCB staff has authority to require individual waste discharge requirements  for any 
application project that they believe would not conform to the provisions of the proposed 
GO.  RWQCB staff routinely evaluate effects of stormwater discharges in association with 
National Pollutant Discharge Elimination System (NPDES) permitting processes and are 
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trained to properly evaluate potential exposure and contamination problems  associated 
with biosolids application projects. Irrigation water poses no additional threat to water 
quality, since Part 503 regulations risk assessments were extremely conservative regarding 
the surface water pathway exposure route. 

21-46. Master Response 13 generally describes the basis for the analysis of potential surface water 
quality impacts in the EIR and conservative factors in EPA’s risk assessments conducted 
for the Part 503 regulations.  See Response to Comment 21-45 for SWRCB response to 
potential effects of irrigation water and stormwater runoff. 

21-47. SWRCB staff does not dispute that biosolids application projects have the potential to 
contribute small amounts of organic matter and total organic carbon (TOC) to water in the 
Delta and that this material could be a factor in the formation of trihalomethanes, which 
is a concern at drinking water treatment plants.  The increase in trihalomethane 
concentrations in treated (chlorinated) drinking water is related to the TOC concentrations. 
Because biosolids will only be applied to carefully selected lands outside of the Delta, the 
effects of the biosolids on Delta TOC concentrations will be very small relative to the 
natural (vegetation) and agricultural (crop residues and peat soil oxidation) sources of 
TOC.  Furthermore, the proposed GO requires specified setbacks from water bodies and 
the land application of biosolids in the Delta is not allowed under the proposed GO (an 
individual permit must be issued and further CEQA analysis would be required).  SWRCB 
staff does not believe that the land application of biosolids under the proposed GO would 
be a significant contribution of TOC to Delta waters, individually or cumulatively, due to 
the GO’s numerous requirements. 

21-48. See Response to Comment 21-47. 

21-49. Master Response 13 generally describes the basis for the analysis of potential surface water 
quality impacts in the EIR and conservative factors in EPA’s risk assessments conducted 
for the Part 503 regulations.  The controls in the Part 503 regulations and the proposed 
GO’s additional controls are deemed adequate to protect the surface waters of the state 
from individual site and cumulative contributions of pollutants contained in biosolids. The 
soil medium and the required agricultural practices are a buffer and binder for the small 
amounts of heavy metals and other pollutants that are allowed to be present in biosolids 
applied to the land. The Clean Water Act has provisions that the SWRCB is using to 
assess cumulative or watershed-scale effects on water quality (total maximum daily load, 
or TMDL, provisions).  The TMDL program generally consists of identifying contaminant 
sources in a watershed that has impaired water quality, determining reductions in 
contaminant loading necessary to improve the water quality to acceptable levels, and 
allocating these, in mass emissions, among the various discharges to improve water quality. 
Biosolids application projects could be subject to the TMDL process in any watershed that 
has a TMDL program. 
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21-50. The commenter notes that the EIR has failed to adequately investigate, document, discuss 
and analyze the potential for the numerous pathogens in Class A and Class B biosolids to 
enter the ground and surface waters, the air, or the land in the vicinity of the application 
sites. 

The SWRCB staff disagrees with the comment.  The information in the draft EIR and 
response to comments adequately discloses what is known about the potential for various 
types of pathogens to enter ground and surface waters, the air or soils at or near biosolids 
application sites. 

21-51. There have been extensive reviews of the scientific literature and research supported by the 
EPA in developing the Part 503 regulations and in ongoing work to provide guidelines and 
methods for analyzing and managing biosolids.  With regard to pathogens, a third edition 
of the document “Control of Pathogens and Vector Attraction in Sewage Sludge” will soon 
be published (James Smith, pers. comm.).  This document and its predecessors 
(U.S. Environmental Protection Agency 1992) have provided specific treatment methods 
for meeting the Part 503 regulations and how to test for various pathogens in sludges.  The 
research in this area has been used to develop the proposed GO controls on pathogens in 
biosolids. The potential for transport of pathogens to water, air, and soil has been 
thoroughly considered in the EIR (see Chapters 3, 4, 5 and 10). 

21-52. The pathogen regrowth issue is discussed in the Response to Comment 10-4. 

21-53. See Response to Comment 10-4. 

21-54. The commenter believes the EIR should “also bear in mind and take into consideration our 
current inability to effectively detect pathogens.” Comment noted; however, methods  have 
improved for the detection of pathogens in the environment, including emerging pathogens 
such as adenovirus. While additional studies would confirm survival of these organisms 
during biosolid treatment and in the environment, existing information does not indicate 
that they would persist significantly longer than studied enteric pathogens.  Current 
guidelines regarding biosolid treatment and land application are conservative regarding 
pathogen die-off and reduction in treatment.  See Master Response 15 for additional 
information about microbial monitoring. 

With the requirement for groundwater monitoring if the depth to groundwater is less than 
25 feet, the RWQCBs will be able to determine if chemical contamination occurs.  If 
contamination is eventually detected, additional testing might be proposed to determine if 
pathogens are present in groundwater at depth.  To date, this has not been an issue of 
concern at biosolids application sites. 

21-55. See Master Response 8. 
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21-56. The issue of the generation of pathogenic aerosols from biosolids land application was 
addressed in the draft EIR on pages 5-36 and 5-37 and in Appendix E of the draft EIR. 
Further discussion of the issue of worker exposure to aerosols was addressed in the 
Response to Comments 15-1, 15-2, 40-2 and 44-12. See discussion under Response to 
Comment 40-2 for a description of Mitigation Measure 5-3, which recommends that 
workers involved in the mixing, loading or spreading operations be provided respirators 
or dust masks for added protection to reduce potential exposure.  The setbacks proposed 
in the proposed GO are not based on specific modeling results, but are general and 
designed to provide an adequate buffer between land application activities and various 
beneficial uses. 

21-57. The commenter cites research reported in a study entitled “Mobility and Solubility of Toxic 
Metals and Nutrients in Soils Fifteen Years After Sludge Application” by McBride (1995), 
to state his view of significant potential short-term and long-term impacts on soil 
productivity from biosolids land applications, and requests further discussion and 
documentation of this issue. 

The SWRCB staff has reviewed scientific articles on potential land productivity impacts 
from incorporation of biosolids containing low levels of metals, including the article cited. 
This article’s author (McBride) was particularly concerned over the Part 503 Regulations’ 
allowable loading limits on the typically acidic soils of the northeastern United States, and 
further documented the concern over biosolids applications to acidic soils in the 
publication by Cornell Waste Management Institute entitled “The Case for Caution: 
Recommendations for Land Application of Sewage Sludge and an Appraisal of the U.S. 
EPA’s 503 Sludge Rules” (Cornell Waste Management Institute1997).  As the commenter 
notes elsewhere in the comment letter, there remains some scientific controversy over this 
issue. 

One of the most thorough reviews of this issue was completed by the National Research 
Council (NRC) in 1996, in the publication entitled “Use of Reclaimed Water and Sludge 
in Food Crop Production” (National Academy of Sciences 1996).  This publication 
included a review of the 1995 McBride paper.  The NRC did not conclude significant 
impacts on land productivity from biosolids associated metals additions, except perhaps 
on some types of acidic soils. 

The USDA Agricultural Research Service recently analyzed this issue and reported its 
findings in an article entitled “Long-term Effects of Biosolids Applications on Heavy Metal 
Bioavailability in Agricultural Soils” (Sloan et al. 1996).  It concluded that biosolids-
applied cadmium was still in a form that is easily extracted from soil and readily available 
for uptake by lettuce more than 15 years after application.  The other metals evaluated, 
including chromium, copper, nickel, lead, and zinc, were not found to be more plant-
available. 
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A review of this literature, including the above article and other similar studies, and 
publications on soil conditions in California, concludes that metals toxicity and land 
productivity impacts would largely be limited to certain unique soil conditions in 
California (sandy, acidic, and with low organic matter content and low cation exchange 
capacities).  This would impact certain metals-sensitive crops such as lettuce. This issue, 
was thoroughly and adequately discussed in the draft EIR, led to the conclusion that 
potentially significant impacts could occur in certain situations. Mitigation Measure 4-1 
was developed to offset this potential impact. 

Please note that the Pre-Application Report included at the end of the proposed GO 
(Appendix A) requires a fairly complete characterization of soil conditions, including soil 
pH and cation exchange capacity.  Mitigation Measure 4-1 recognizes the potential impact 
on land productivity in certain soil conditions and places limitations on biosolids 
applications or crop choice on these sites.  This mitigation measure is adequate as written 
to address this issue. (Please see the Response to Comment 26-28 for recommended 
revisions to Mitigation Measure 4-1.) 

21-58. Because the proposed GO is a statewide program and conditions in California vary 
significantly, the EIR that has been prepared is necessarily programmatic in nature. The 
goal of the proposed GO and its EIR  is to provide regulatory control and environmental 
evaluation only for those existing or proposed land application operations that can fully 
comply with the biosolids quality, site physical characteristics and site management 
conditions prescribed in the proposed GO.  The programmatic impact analysis is sufficient 
to provide decision makers with the necessary environmental evaluation to support an 
action on a permit request that meets all these parameters.  A checklist will be used by 
RWQCB staff to determine if specific projects are subject to requirements of the GO.  If 
proposed projects deviate from the conditions in the proposed GO and the EIR, the 
RWQCBs will require that the applicant pursue individual waste discharge requirements 
and undergo further CEQA review. 

21-59. The SWRCB believes that the alternatives in the EIR gives decision makers a reasonable 
range of options to consider in compliance with CEQA. The SWRCB developed the 
alternatives by first predicting the types of impacts that might occur, should the proposed 
GO be implemented.  These alternatives were presented to the public through the scoping 
process to determine if other feasible alternatives exist that would reduce the proposed 
GO’s potentially significant adverse effects.  The Modified Provisions and Specifications 
Alternative and the Land Application Ban Alternative are clearly capable of mitigating or 
eliminating the identified potentially significant adverse effects; the alternatives proposed 
by the commenter would also address some of the potentially adverse effects, primarily 
those associated with public health risk.  But it is felt that the mitigation measures 
proposed for the GO and the existing alternatives provide sufficient opportunities for the 
decision maker to consider ways to avoid or minimize the potential adverse effects of the 
project. 
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The last alternative suggested by the commenter (separation of food processing sludges 
from other organic sludges) would address only a small portion of the material intended 
for regulation under the proposed GO.  The intent of the proposed GO is to regulate any 
material meeting the definition of biosolids, and therefore, consideration of only food 
processing sludges would not meet the project’s objectives. 

21-60. Additional testing for other contaminants are not required because: 

# The levels of unregulated contaminants are at extremely low levels in biosolids. 

# Contaminants listed in comment were evaluated when developing the Part 503 
regulations.  The EPA determined, either through risk assessments of detected 
chemicals or elimination because of extremely low levels, that environmental risk did 
not warrant testing and restrictions. 

# Data indicates that the levels of contaminants are continually decreasing in biosolids 
due to the implementation of pretreatment programs. 

# EPA continually studies various pollutants in biosolids and will provide limits when 
there is sufficient information that a health risk exists. 

21-61. The levels of radionuclides in biosolids have and will continue to be reviewed.  Regulatory 
responsibilities are shared by federal, state, and local agencies. 

The Nuclear Regulatory Commission (NRC) issues permits for disposal of radioactive 
materials in the sewer system.  Concentrations and quantities of radionuclides are based 
on a dose limit that could be received by an individual member of the public, assuming 
certain conservative conditions in calculating the potential dose. 

Another source of protection from radioactivity is the EPA Producer of Toxic Waste 
(POTW) “pretreatment” program under the Safe Drinking Water Act.  This program is 
designed to protect POTWs by preventing the introduction of pollutants (including 
radionuclides) into sewer systems that would interfere with the operation of a POTW, 
including interference with its use or disposal of sewage sludge. 

In response to the request by John Glenn, the General Accounting Office (GOA) published 
the report, “Actions Needed to Control Radioactive Contamination at Sewage Treatment 
Plants.” in May 1994.  The report included a recommendation that NRC determine the 
extent of the contamination and establish limits for radionuclide levels. 

Radioactivity in sewage sludge has also been examined by the EPA.  The EPA report 
“Radioactivity in Sewage Sludge” stated that most radionuclides in sewage sludge were 
present at low concentrations.  At most sites, sewage sludge contained radionuclides from 
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medical treatment and research facilities. Because of their short half-lives, the medical 
contaminants were found to not produce a significant dose when sludge was land-applied 

Requiring rigorous testing for radionuclides in biosolids is not necessary because POTWs 
do test biosolids for radioactivity to protect its own workers from radioactive exposure. 
NRC has developed a guidance document for POTWs for sampling and testing of biosolids 
for radioactivity. 

Ongoing testing by the NRC and EPA is occurring at sites with the highest potential for 
contamination. This effort is expected to confirm previous testing, which found the levels 
of radionuclides in biosolids contribute insignificantly to background radiation levels. 

21-62. Under the proposed GO, groundwater monitoring is required when biosolids are land 
applied more then twice in a 5-year period when depth to groundwater is less than 25 feet. 
The RWQCB Executive Officer also has the authority to require additional monitoring if 
deemed necessary for site-specific reasons.  This monitoring is considered adequate to 
protect public health because of the proposed GO’s other required precautions, including 
sludge treatment before land application and setbacks from domestic water supply wells 
(the setback is greater than that required for septic tanks). 

21-63. The proposed GO already precludes application of biosolids on slopes steeper than 10%, 
unless an erosion and sediment control plan is prepared by a qualified professional, as 
described in the GO. The erosion control plan shall describe the site conditions that justify 
application of biosolids to the steeper slopes and shall specify the application and 
management practices necessary to ensure containment of the biosolids on the application 
site and to prevent soil erosion.  The proposed GO also does not permit biosolids 
applications in areas subject to gully erosion. Further, the proposed GO precludes 
application of biosolids to water-saturated ground and during periods of rain sufficient to 
cause runoff to leave the application site.  The proposed GO requires groundwater 
monitoring when biosolids would be applied in coarse-textured soils in which groundwater 
is less than 25 feet below the surface. Although the commenter is correct in that coarse-
textured soils may allow relatively rapid movement of leachate to groundwater, 25 feet of 
soil thickness is considered adequate to protect the groundwater from biosolid-derived 
pollutants.  The Cornell Waste Management Institute’s recommendations are effectively 
included in the proposed GO. 

21-64. The commenter recommends incorporating the recommendations of the Cornell Waste 
Management Institute study (Cornell Waste Management Institute 1999) into the GO 
requirements. These include considering expanding pathogen testing to include fecal 
coliform and salmonella, and require non-detection of salmonella for Class A sludge (page 
34). 

Comment noted. SWRCB staff has relied on the testing requirements specified in the Part 
503 regulations to meet the definitions for Class A and Class B biosolids with exception 
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to Salmonella testing. If EPA testing requirements change or more restrictive mandates 
are developed, then the SWRCB can consider amending the proposed GO to incorporate 
such requirements. 

21-65. The CWMI comments are, in several parts, oriented at conditions in the northeastern 
United States, where importing of biosolids is a very real issue. However, from a 
conceptual standpoint, biosolids derived from out of state are applicable under the 
proposed GO. Such cases are not believed to be an issue since the U.S. EPA’s risk-based 
standards are derived from the National Sewage Sludge Survey.  Also, other than highly 
treated agricultural products, biosolids management in California is mostly internal with 
some export to other states.  Thus, the EIR is addressing reasonably anticipated land 
applications of biosolids under the proposed GO. 

21-66. This comment refers to a CWMI recommendation regarding application of Class B 
sludges.  The proposed GO provides a conservative approach to regulating Class B 
biosolids, with setback requirements, storage and application timing controls, and 
restrictions on the timing of growing crops or introducing grazing animals at application 
sites.  The ecological and animal health effects have been thoroughly reviewed in this EIR 
(see Chapters 4, 5 and 7). A consideration of necessity has not been included in the 
proposed GO and is not considered appropriate. 

21-67a. Regulation of Exceptional Quality biosolids by the proposed GO should not be viewed as 
an exemption.  Such applications not applicable to the proposed GO may be issued 
individual waste discharge requirements, as determined on a case-by-case basis. 

21-67b. Master Responses 13, 14, 15, 16 and 17 generally describe the basis for the analysis of 
potential surface and groundwater quality impacts in the EIR regarding EPA’s risk 
assessments conducted for the Part 503 regulations, additional protective measures in the 
proposed GO, and the authority of RWQCB staff to use monitoring and professional 
judgement to determine if a specific biosolids application project will protect water quality. 
Biosolids application projects that qualify under one of the proposed GO’s allowed 
exemptions for application rate or field size would continue to still be regulated by public 
health law and local ordinances.  Any applications of the size and extent required for an 
exemption, given the requirement for EQ-level treatment, would be more conservative than 
application rates used for the Part 503 regulations risk assessments.  Therefore, the master 
responses listed above provide the basis for evaluating the potential water quality impacts 
of those exemptions.  The analysis in the EIR includes potential impacts of the entire GO 
program; individualized analyses of the listed exemptions to the proposed GO are not 
deemed necessary. 

21-67c. Biosolids not subject to the proposed GO may be subject to other regulatory processes, 
such as California Department of Food and Agriculture labeling requirements and 
individual WDRs.  The description of all potential regulatory processes, including the 
application process for a waiver or individual waste discharge requirement, is not relevant 
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to the impact analysis in this EIR.  These are existing processes not affected by the 
proposed GO. 

21-68. There have been few studies of the concentrations of viable cryptosporidia oocysts in 
biosolids.  As stated on draft EIR pages E-11 through E-14, no outbreaks of the disease 
have been associated with biosolids to date. Flooding of pastures where cattle graze has 
been a source of cryptosporidium when downstream water treatment facilities have 
operated at maximum efficiency.  A great deal of research and upgrading of facilities has 
been underway to protect public water supplies from the potential presence of 
cryptosporidium and giardia, two protozoans which have been emerging pathogens of 
concern. 

Research indicates that the protozoan parasites are largely killed during anaerobic sludge 
digestion.  They do occur in large numbers in anaerobically digested sludge, but previous 
testing methods could not assess long-term viability. New methods can assess the viability 
of these organisms, but these methods have not yet been applied to biosolids.  The parasites 
are unlikely to survive longer than enteric bacteria or viral pathogens in the biosolids after 
land application (Dr. Charles Gerba pers. comm.). They are inactivated rapidly at warm 
temperatures and under low moisture conditions. 

21-69. See Master Response 6. 

21-70. For concerns about enforcement, see Master Response 1. Many generators are also 
dischargers and are therefore covered by the proposed GO.  There are numerous federal, 
state, and regional regulations applicable to generators that are not part of the proposed 
GO. These include: sewage sludge regulations (40 CFR Part 503), landfill requirements 
(40 CFR Parts 257 and 258), the Clean Air Act, and the Resource Conservation and 
Recovery Act.  Furthermore, the biosolids must meet the requirements of the proposed GO, 
regardless of whether the generator or discharger is responsible. 

21-71. See Master Response 1. 

21-72. The National Sewage Sludge Survey has documented the quality of sewage sludge on a 
national level. This information, combined with data submitted during the GO application 
process, sufficiently characterizes the material proposed for land application.  All testing 
must be performed by a Department of Health Services-certified laboratory. Such 
laboratories are subject to periodic Quality Control/Quality Assurance evaluations.  Testing 
of biosolids, as required by the federal regulations, vary depending on the size of the 
wastewater treatment plant. Seasonal fluctuations that would cause a municipal sludge to 
be classified as a hazardous waste are not known to occur. 

21-73. Finding 22 of the proposed GO has been modified to read “Environmental Impact Report” 
instead of Mitigated Environmental Impact Report. 
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21-74. As described in Master Response 14, the EIR does not regard groundwater monitoring as 
mitigation for potential impacts.  Similarly, surface water quality monitoring would not 
reduce potential surface water quality impacts.  SWRCB staff believes surface water 
quality monitoring at all biosolids application sites is not necessary.  SWRCB staff reserves 
the right to require monitoring if there is any indication that contamination may be 
occurring.  This monitoring could be conducted by the SWRCB staff, by staff at each 
RWQCB, or the GO program could be amended to require individual application projects 
to conduct surface water quality monitoring. 

21-75. Provision No. 15 in the proposed GO allows for the RWQCB to enter the site and sample 
for substances or parameters to evaluate compliance. Enforcement of all waste discharge 
requirements, with listed penalties, may be found in Chapter 5 of the California Water 
Code. 

21-76. The 30-day requirement is established from the “Technical Support Document for 
Reduction of Pathogens Vector Attraction in Sewage Sludge” by Eastern Research Group 
for the United States Environmental Protection Agency, Document No. PB93110609, p. 
2-11 to 2-15, 1992. The 33-foot filter strip requirement was taken from “Soil and Water 
Conservation for Productivity and Environmental Protection” by Frederick R. Troeh, 
Prentice-Hall Inc., Englewood Cliffs, N.J., 07632, p. 263 to 264, 1980.  The controls 
established in those documents were subjected to technical review and are considered 
effective. 

21-77. In most cases, biosolids must undergo testing to show that it is not hazardous waste.  The 
testing is based on CCR Title 22, Division 4.5, Chapter 11 requirements (Identification and 
Listing of Hazardous Waste).  The requirements contain an extensive list of pollutants for 
which biosolids must be tested.  The public has access to all testing results.  This 
requirement is clearly stated in the proposed GO (Prohibition 11).  

Only after the biosolids have passed all the tests in the requirements can the material be 
considered for land application under the proposed GO.  A preapplication report, which 
lists additional testing results that must be reported, must be filed with the RWQCB. 
Testing of individual truckloads of biosolids would be very costly and the need is not 
supported by existing data on municipal sludge quality.  Pretreatment programs and 
periodic sludge quality testing are designed to avoid the presence of pollutants at hazardous 
levels in sludge destined for land application. 

21-78. See Response to Comment 21-77. 

21-79. Saturated soil at the point of application is where the biosolids and soil interface.  This is 
usually at the surface of the soil. 

21-80. This prohibition has been revised to be less subjective. The text of the proposed GO, as 
found in Prohibition No. 15 of Appendix A, now reads as follows: 
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The application of biosolids in areas where biosolids are subject to gully 
erosion or washout offsite is prohibited. 

There is no evidence that the prohibitions in this comment are needed to fully protect 
public health and water quality. 

21-81. See Master Response 6. 

21-82. Class B biosolids receive less treatment for potential pathogens and therefore have a higher 
probability to contain significantly higher pathogens.  Accordingly, discharges from such 
sites have more potential for adverse effects off site and therefore require more precaution 
when land-applied. 

21-83. See Master Response 3. 

21-84. The Executive Officer is supported by RWQCB staff, which can include registered civil 
engineers, certified geologists, certified engineering geologists, and certified 
hydrogeologists specializing in water quality issues. As specified in the proposed GO in 
Appendix A of the draft EIR and the final EIR, the setback cannot be less than 100 feet. 
This is the setback specified for domestic wells from animal or fowl enclosures as specified 
in the Water Well Standards: State of California, Bulletin 74-81. 

21-85. The commenter states that the EIR should include more information on biosolids storage 
facilities.  The storage areas in question are only intended for use for less than 7 days and 
that storage facilities are required to be covered within 24 hours.  The GO requires a cover 
to be maintained until applied.  

21-86. See Responses to Comments 14-3, 14-5 and 14-17. 

21-87. As part of the proposed mitigation for this project, Mitigation Measure 4-3 would require 
the state to track and identify biosolids application sites.  The system and its records would 
be kept indefinitely and would be available to prospective land buyers. 

21-88. The Pre-Application Report requires a map that shows the surrounding area, including 
wells. USGS maps and Department of Water Resources records usually include known 
historical wells. As such, further elaboration is believed unnecessary. 

21-89. The character of biosolids coming from a particular source does not differ significantly, so 
testing every truck is unwarranted. Testing frequencies are established in federal 
regulations and vary with the size of the wastewater treatment plant. The proposed GO 
requires that data to be submitted to the RWQCB.  See Responses to Comments 21-75 and 
21-77. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-70 



 

 
   

 

  

 
  

 

 

  

 

 

21-90. The necessity of this requirement is unsubstantiated in the comment and not believed to 
be necessary to protect the environment. 

21-91. The validity of tracking pollutants in the soil is deemed to have little benefit, and is an 
unnecessary cost to the citizens and dischargers that accept biosolids.  The EPA risk 
assessment established cumulative pollutant loading rates based on additions of biosolids 
to the soil. The state is proposing a similar program.  As such, tracking of pollutants in the 
soil does not measure compliance.  Pathogens are not deemed to persist.  Other pollutants 
are not expected to be significant. 

21-92. The need to require surface water monitoring by individual farmers who use biosolids is 
not justified by the findings of the EIR.  It is acknowledged that such monitoring would 
add to the knowledge bases regarding this material and the water quality impacts from use 
of fertilizers as a whole.  However, the need for individual farmers to monitor their 
tailwater, runoff, and tilewater solely because of the use of biosolids is not justified given 
the controls contained in the proposed GO. 

21-93. The reference to “Category b” in the last sentence of the third paragraph on page ES-7 is 
correct. 

21-94. See Master Responses 7 and 8 for a full discussion of these restrictions on reentry. 

The text of Mitigation Measures 4-2 and 5-2 are apparently confusing. In response, the 
second sentence of each mitigation measure is revised as follows: 

The proposed GO should also be revised to prohibit grazing animals from 
using a site require that grazing of animals be deferred for at least 60 days 
after..... 

This same text change has been made in Table 15-1. 

21-95. Comment noted; the second sentence of the last paragraph on p. 5-34 is amended as follows: 

The proposed GO contains sufficient provisions to prevent such occurrences 
(setbacks, minimum distances to wells, minimum depth to groundwater, runoff 
controls, and prohibitions to long-term storage piles where concentrations of 
pathogens might be higher if leached to groundwater. 

21-96. See Master Response 13 and Response to Comment 21-8. 

21-97. Table 15-1, “Mitigation Monitoring Program” has been revised and is included as Appendix 
C of this document. 
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21-98. The commenter stated that the EIR failed to provide public agencies and the public with 
detailed information about the effect of the proposed project, failed to provide mitigation 
measures to reduce significant impacts, and did not adequately analyze alternatives.  The 
SWRCB does not agree with the commenter’s opinion. The EIR was prepared with a 
sufficient degree of analysis to provide the decision makers with information while enables 
them to intelligently take account of environmental consequences when making the decision 
whether to approve the project. SWRCB staff prepared this EIR in good faith and with full 
public disclosure. A team of qualified individuals developed the EIR and conducted peer 
review of the analysis.  SWRCB staff worked closely with the technical consultants and 
independently reviewed the entire EIR.  Public scoping meetings were conducted to solicit 
comments from the public regarding the proposed GO, public hearings were held to inform 
the public and agencies of the potential environmental impacts of implementing the 
proposed GO, and alternatives consistent with the State CEQA Guidelines were evaluated. 
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EASTERN MUNTCJPAL 
WA~- I.: R f"JISTRJCT 

September I 0, 1999 

Todd Thompson 
State Water Resources Control Board 
901 P Street 
Sacramento, C/\ 95814 

Re: Comments on DEIR aad the Statewide GO for Land Application of 
Biosollds 

Dear Mr. Thomp~on: 

Eastern Municipal Water District (EM\VD) is concerned that Mitigation 
Monitoring Program in Chapter 15 of the Draft Environmental Impact Report is 
unnecessarily restl'ictive. Jn item 1.1, the discharge is required to provide the 
following infotmation in the pre-application report: 

Indicate whether the land application site contains natural terrestrial 
habitat areas, 
Indicate whether the land application site: hai, been fallow for more than 
one year, 
Submit a report that states whether special~status species occur on the site. 
If special~starus ~pecics occur on the site, the report must identify the 
measures tha1 will be taken to mitigate or avoid impacts on these species. 
The report must be preparetl by A qualified biologist. 

EMWD's concern is that landowners, growers, and appliers are not qualified to 
know whether the first and third condition exists without_ the use of a qualified 
biologist. The effect of this requirement, whether or not the site as been fallow 
for more than one year, will be lllat biological smveys may be required for all land 
application sites. This requirement is costly, would require U.S. Fish and Wildlife 
review, and not consistent with lhe risks of the proper use of biosolids as a soil 
amendment and fertilizer on agricultural property. In addition, the agricultural 
community routinely put fields in a fallow slate to restore the productivity ofthe 
land. The landowners a_nd growers using manures or commercial fertilizers do not 
have to indicate whether habitat exists or whether special status species occur on 
the ~ire. If this requirement i11 eIUlcted, il should only be required on land that has 
been fallow for more than five ycur.s. 

ln regards to the General Order requircmems, EMWD suppQrts the issuance ofthe 
permit to the landowner, since the landowner has reason to protect_ the value of the tI22-1 
property. and growers may change fro?1 year to_year, We also heheve the Jijnd (cont) 
arplicr should also he beld liable for site operations and proper use ofbuffcr 

zones, perhaps as a joint permittee. 

Jfyou have any questions, plense feel free to call me at (909) 928•3777, ext. 6327, 

Sincerely, 

<?/,/JV'__ 3,1'?,,/-i
- J u 
Anne Briggs 
Compliance Officer 

CC'. Tony Pnck. Deputy General Manager, Operations and Administration 

Mike Luker, Director of Water Reclamation . 
Gary Ethridge, Director of Environmental nnd Regulatory Comphanc.e 

22-1 
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Responses to Comments from the Eastern Municipal Water District 

22-1. The commenter is concerned that Mitigation Measures 7-1 and 7-2 are unnecessarily 
restrictive and suggests that the threshold for requiring the submittal of biological reports 
for land that has been fallow for more than one year be extended to 5 years.  The commenter 
also questions the need for these requirements since they do not apply to landowners and 
growers using manures or commercial fertilizers. Mitigation Measures 7-1 and 7-2 were 
developed to protect sensitive biological resources that could be present at sites that were 
not previously in agricultural use (such as open lands being converted to agriculture).  It 
should be noted that the land application of biosolids will primarily be used on land in 
agricultural production.  Because, based on Jones & Stokes’ biologist’s professional 
judgement, special-status species could re-enter areas that have been left fallow for more 
than one year, it is important to require surveys of these areas to protect biological 
resources. 

Regarding the commenter’s concern about landowners and growers not being qualified to 
determine if natural terrestrial habitats are present at the land application site, if a site has 
been fallow for more than 1 year, a report must be prepared by a qualified biologist.  If the 
site where the land application of biosolids is proposed has been actively farmed, the 
likelihood of natural terrestrial habitat being present is nil because the area has already been 
disturbed. 

Furthermore, the SWRCB is required to address the potential impacts of the land application 
of biosolids on biological resources, pursuant to the State Water Code Section 13274, which 
states, “The general waste discharge requirement shall . . . include provisions to mitigate 
significant environmental impacts, potential soil erosion, odors, the degradation of surface 
water quality or fish or wildlife habitat.” Proposals to use biosolids for soil conditioning or 
adding nutrients is regulated through a permitting process and triggers the need to comply 
with the Water Code and CEQA.  Currently, the use of animal manures or chemical 
fertilizers do not trigger a similar permitting process. Nonetheless, all landowners, 
including farmers, are subject to the regulations implementing the federal Endangered 
Species Act; therefore, they must consider impacts on protected species, regardless of the 
source of fertilizer material. 
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OearMr ,lmi:so 

:;;., C-iu sanitation Oistticls ofl.os- Angeles county wou!<I like to first express appreciation for the 
great am<-1,n; ofwo whid'I /las boon put lrTlo this project thus far. It Is vwy beneffdalto hav& a thorough stat& 
review -;,t ~11 lSSues related to thiS matter, which nu caused a great deal ofeontroversy and strong reactions 
in many :ucalitie~. ;..s the number ot oounties U\a\ enact. or are considering. resttlttive land appl!catlon 
otdinanc.a; .,tows is increasingly imp0rtant that a broad state n,viaw be balanoed and scientifically based. 
The :m.t<c ,;w:iw ust also consider the importance of racycling its OWl"1 waste streams, as weU as the 
envrronm-,ma, :mpijcts of that recycling effort. A thorougfl and ba[a11ced rev!Em wlliCh •contains requirements 
that are r,.,.-,;- ;;u sot:, science and best profes:Slonal]Lldg(e)ment" {quoted from the OEIR Executive Summary) 
should ;::.1•,,,id;, fe<,1.rtions in wllidl all wnoemed localities can be contldentotlhe pmtecdon of public heatttl. 

;,,,, fOII°:';comml!fltsareexprassed based on th&orderlnwlltch ~ section ot related text appears 
in me cc.,;..__ D;,le n recommendations are $l\OW11 with~ and aQd"rtlons aresh0Yt11 with~. 

Se.::1:, · ·' ....No.- ~-· 
Exer...1.-• ..- l S-3 
$<:r:nm .. r,' 

' 
E;,;o:0,-;,~,; 

I
s-s2 

Sumrm1r; 

,-- ~-· ·-
ExectJ!NI'- : !;$.63 
Sumr.;.il\ 
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- Chapter 2. 

G...,=-=--~"-·-

OF LOS ANGELES COUNTY 

CliAnES W. CAAAY 
Cliief&,g;,,,_ an.JO."-'~ 

september10, 1999 
Frie No: ll--320.1 o 

Comment 

correctiofl should be made in the last paragraph of this page as fonows "The 
catifomia As50c!atlon of &mite,y Sani!atlr:m Ageneies {CASA)". This 
correction must also be made throughout the DEIR. 

The fir51:sentenee on this page sh0111d be amended as follows ·eoo contains 
requirements that are based on sound science and best professional 
judg£ment.· 

The last sentence :;t,ites thal "The identification or permitted activities under 
the GO does not pteempt or supersede the authority of local agencies to 
prohibit. l'$riet, or control biOS-Olidsreuse.· This sentence is uMecessaiy. 
Although it may be corred. underaunnt law, tlm situation oould change, and 
incllJ!;Kln of this Language could unnecessarily lead to a challenge to lt1e GO If 
it is based on this prw,ise. The sentence should be de!IJted and text added 
to il'IClicate that more rastrlctlve local regulations should be based on an 
increijsed risk due to unique 1ocal conditions that were not examined under 
th& o:1R. The same comment appt!ss to last sent&nce on Page 2-10 of 

23-1 

123-2 

123-3 

23-4 

https://Sumr.;.il
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Tlle 10" bullet item on this page shoulQ be amended as_(oJJows ·no 
applfcalion or incorporation Into the soil is permitled when wind may 
reasonably be expected lo cause parjicles of biosofids lo become airborne 
p:l fooleIw to and drift from the stte·. PartiCles of dust or othef material, 
wnet:ier re!ated 10 blOsolidS application or not. wi/J be limited by Cl.lrrent 
farming regulations. 

5 ;):.!c'•;L•v"C 
Su:-::r.-..w, 

I able E:S-1 Comments on Mmgation Mea!xlres r.stea in this section wifl be discussed 
unde< the chapte/S with which they are associated. 

' ~..~-....1•v~ 
:$1,fl'.r.Hif 

' 
\ 

able E:S-1 
age 3 

The first lfsted impact on this page should t>e amended as follows "Potential 
soil degradation at recreation-area apploicalfQn sites·. 

7 C11:u:,:,.,~ ~ The first bullet item on this page states that the GO is intended to •comply 
with Section 13274 of the California Water COde and the judicial order by the 
Superior Court of California for the county of Sacramento by adopting 
statewide general WDRs for the discharge of dewatere<f, treated. or 
Chem,ca1Iy fixed sewage sludge (biosolids) for beneficial use as a fertilizer 

I andforsoi! amen<1ment·. Section 13274 ofthe caJifomia WatCl'Code states 
"The state board ora regional board. upon receipt of app~cations for waste 

' discharge requirements fordi.scharges of dewatered. treated, or chemically 
f,xed sewage sludge and other biological sofids. shall prescribe general wast9 
disCharge requirements for that sludge and those 01har solids. General waste 
discharge f8quiremen.ts shall replace indWidual waste diSCllarge requirements 
for sewage sludge and other biological som:is. and their prescnption shall be 
considered to be a ministerial act;on.· It ,s <1nclearwi1etherthere will be an 
immediate effect on existing WORs. an effect during the renewal process. or 
no effect at all. It mus! be made clear that tile GO iS not required to replace 
eXistirJg slle specific WORs either immediately or upon renewal, but CS an 
option for each RWOCB during either the renewal or initial permitting process. 
Otherwise,, !here would be unintended and undesirable consequences such as 
loss of valid site .speeif,c. conc:ft[ons, inappropriate regulation ot sites over 
2,00C aaes...• etc. _,,<.:h.;.;r;; The last paragraph of this page states that the "biosolids that are to be applied 
to lar>d under the GO must comply with minimum standards for 
concentrations of 10 metals, nine of which are ragulated under the ?art 503 

I regulations. The scientific basis for inclusion of a furthereons;:ituent to a list 

' ' 
devetoped through a Scientific. risk based anatys·1s must be provided.

I--~--

' ct,,w:;· - Chromium should be aeretect from this table unless a scientific basedirable 2-4 
justif!::atioo is provided. 

" GI>;,.::,•~- 0 Molybdenum shoukl be deleted from this table unless a scientific based 
justffication is provided. The USEPA is in the process of developing a rlskr·· ,_, 
based cumulative loading limit for molybdenum a!l<l projects pi.,blicalfon of 
results by Ille end of 1999. Ct should be stated th.at when this lfmit is adopted 
by the USEPA that it will be automatically lnc!t1ded in the GO. 

.,s" Ch-.,L•'-1 ~ The f,rst paragraoh requires that ·storage areas must be covered between 
Octooer t arid April 30 during periods of nJnoff-pf'Oducing precipitation•. An 
allowance should be made for uncovered storage facmues th.at are designed 
to collect and ,mPOund l\lnoff wti.·,cn would be either legally reuSed or 
disposed. 

2 

23-5 

I23-6 

I23-7 

23-8 

123-9 

123-10 

123-11 

123-12 

" IChae,.,,,:; 
,_,, The s.econd paragraph on this page states th.at the •semivolatife organic 

c:lmPOunds (SVOCs) genera!ly are present iri low amounts in municipal 
t>losohds.' 11 goes on to say th.at the ·?art S03 regulations do not requlie that 

i biosolids be tested for SOC$ {Synthetic Organic Compounds) : however. the 
proposCO GO monrtoring program would mquire testfng or biosoHds for PCBs 

i 
and svocs: The reason given forthls requirement is that •much less ts 

i 
known about soil accvmula6on, plarit uptake. and concentration mechaniSrns 
of secs in soil.• While beflents of thas monitoring may exist. scientific 

' reasons should be g:Wen which explain why certain campounds were chosen 

l and othera were not. It must also be clearly stated what will be dooe with this 
information and to what standards it wm be compared. Having this typo of 
information prior to collection of the data will heIP in obtaining public 
accePlance of any concluslOM. 

" cn:a.c:e-, ~ ,_,. The murtl! bullet <!em on this page states that the ·propose GO iricludes 
cone<1ntration limits and cumulative loading rates for chromium and 
moly0denum. Toe propose<! GO is 11\erefore more restrictive than the 
existing Part 503 regulations that llo not include limits for !h.ese trace meta ts·. 
lf document is to be truly based on sound scieoce ;!J!g_ best professional 
jlldgement, the utilintron of limits fortllese two constituent~ m~s:: be delayed. 
lnclu$IOn of limits- that were rejected by the source of the saentific stu<ly that 
produced the limiis is not reasonable. As previously stated. tne USE.PA. is in 
the prncass of developing a rtsk baSed cumulative load1og limit for 
moJ)'Odenum and proiects publication of results by the end ot 1999. It can be 

! 
stated that when this limit, or any other limrt is added by \he USEPA to the 
503 Regulatioos. that it will be automa1ic.illy Included in the GO. 

" Chao,~,~ ; .,2 M,t19at1on Mea.suro +2 recommem1s extellding !he 9:~ng restriction after 
i land application of biosolids to SO days. This extension Is unnecessary and 
I should be removed. The 30 day restriction found in the 503 Regulations was 

' based on scientific data and has been found to be adequate to protect an,mat 

' hea11n The conclusion at the end of this mitigation measure is that it "Wall 
promote maximum biodegmdation of socs and palhogens before g~i~ 
ammits are expose(j to Ille soil.· nus conclusion is not based on a SC1em1fio 
study and until ii is determined what, if any. measurable biodegradatron 
occurs between the 30" and 90"' days after biosolids app!fcation should be 
remo·,ed. A.dQitiona!ly, it aw-ear.; that a typographical error ,S)OStS 1n )Ml the 
won:liI1g of this mitigation measure does not match lhe word1ng used in 

Table 15-1. 

,s Cnai:,i,,r 5 ·" Mitigation Measure 5-2 also re(:(lmmend~ an extension of th~ grazing 
restriction after land application of biosol1ds. Toe comment Is the same as for 

comment No. 14. 

" Cn;.u r,r 6 f 7 Part ,a) of Mitigation Measure 6-1 requires that •no application of Class B 
b<osoh<ls shall be permitted within an area defined in tile GO as hav,.ng: a high

' patential for publ'C exposure unless the blosolids are injected". !n pnn':1pte 

' this ra:1stridioll has merit. llut the defioition of a •H',gh P~te~al forPu~1c 
Exposure AJea" must be modified. TM definition supplied 10 the GO as:: La~d 
localed within one-half mile of a develope-d border of a popu!at~ area. This 
definn,on is vague and unwort<.able. It is passible for an area rrtt1ng th!S 
defin~lon 10 actually have extremely low public exposu~ anct for 3:n area 
outSide of this one.half mile restriction to have relat1velY high public. exposure. 
Toe ;;::efinition should be roplaced with wording contained on ?age 6-7: Land 

! 
local~ within one-half m·,1e of educational facilities._:acirities des,gn.ated 1or 

i recreation ac:tWilfes other than hunting. fishing. orwaldlcfe conservation. 

' 
places of publ;c assembly, hosp~als, or slmilar sensitive receptors. 

3 

23-13 

23-14 

23-15 

123-16 

23-17 
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TM third paragraph on this page states that '8iosofld$Application could result 
in 1h!.' toss of special-Status plants or animals ifit is "Pl)lie<J' to natural 
timea.tlial habitats (i.e. rar19e1ands) or any land that have been fa How for more 
thant year." It should be ciear1ystated what the special-status plants or 
animals are and me tfme frame mat ground is allowed to remain fallow must 
be extended. During normal farming practices. especially on the marginal 
tand to which biosolids is generally applied. land C(!;n often be left fa!low for 
periods of lime exceeding one year. Requiring a report prepared by a 
qualified biolog!st after such a short period of time wovld be an unwarrante<:1 
halrlship on the farming community and would discourage biosoli<l:. reuse. 
This time frame should be extended to represent an actual penod unde;whicti 
reversion to a naUve status could actually occur. sucn as fNe years or more 

Mitigation measure S.1 proPOses that ·rand applications in the habitat range of 
the pupfish should b& reviewed for theiroroximity to enclosed water bodies 
that wulcl be occupied by pupfish. 1r SI.lei! water bo<lies are near the land 
application are$. sett>aW of 500 feet should be requi"ed." The "habitat 
range of the pupfish' should be c1ear1y defined and the mitigation measure 
shOUICI be amerlC!ed as follows: "'water bodies that ecl:l!d are reasonably 
~ be naturally occupied by pupfish." Also. the setbacr,; increase 
from 100 feet to 500 feet must be substantiated by scientific evidence 
showing its necessity. 

Toe last paragraph on this page states that_th~ GO_"Pl"Ohibits t~e release of 
any visible airborne particles from the apph~t'?" site du~n? bro_sor1ds ... 
application or during incorporation of biosohds into the sorl. This P,:Oh1bit1on 
must be changed to reflect actual farming conditions. Oust generation due to 
farrmng operations iS already contro!fed through other regulatory mea/1S and 
the pu!PQSe of the eleven setbaci< reQuirements_already In !he GO is to 
min·,mize this type of impact. The way th·1s restnction iswol'lied, even dust 
blowing from one application site _to an adjacelll. appf"icatlo~ sit~ would~ 
restnctecl. The intent of this prohibition 1s to prevent any b1oso1ids part1-?fes 
from oecoming ailbome and having an impact on airqua!ily offs1te. TlllS can 
be a=mplished by changing the wording in this paragraph, in the second 
paragra!l'h on Page 10-9. and in the GO to ·any v,s,1>1e airborne biosorros 
panicuJates·. 

The t;,st paragraph on this page states that Ille 'EmlSSions are considere? 
significant if they exceed the most stnngent significanc:et11reshol':'5 for arr 
districts where biosolids are applied in the greatest volumes•. Th~st~ment 
is inaCCUrate. The thresholds of srgnilie3nce should be those applied_ bY the 
respe:;tive air district forCEQA purposes and not simpfythe most stnngent 

three air districts. 
. -

• 

crrn.o,,,, 10" 0-7 

23-18 

- ~,:;;v,r:• 1'" Mitigation Measure 10-2 proposes 10 limit biosolids transport vehicles. on23-19 "' 
~ 

unpaved roads, to 67 VMT per day. The same arguments from comment No. 
21 apoly 10 this mi!igation measure. !n addition. it is unctearwhether this limit 
appliteS to spreaders or front-end loaders. Alternate methods to control dust 
from unpavecf n,ads. such as limiting the speed of vehicles, should also be 
studied 

,..".:-hap:c- 1• Mitigation Measure 11-1states that the 'transpc;rter_wi!t avoid the use of haul 
routes near resTdential !and us-es to lhe extent possible.· A clear deflmtion of 
'near residential tancl uses· should' be provjded. 

z; 

Mitigation Measure 13-1 requires that Ule RWQCB engineer revlewthe NoticeChar,.. 3-324 ·~ of Intent and determine whe!her a n~r.ate contamination problem exists or if23-20 me ·propasecl project would pose and imminent threat o! corttributing to or 
causing exceedances of water Quality standards tor ni1ta1e·. Th"ls lar,guage is 

i vague and subjed. to wide interpretations. A c!eardellnrt!on of What is an 
! 'Imminent threat' to water quality standafllS should be provided. 

Ch;;p•- .· 1!25 

" 
~-

APP~/;:,;, .0 •-
23-21 

This table should be modified to reflect the aforementioned changes to theItable 15-1 J23-26 
mit1ga1,on mea511res. 

' age 1 

I 
' I 
i 
' 
I 

' ' 
' 

Mitigation Measure 10-1 propc;ses 10 fimit vehicle mires traveled (VMT), 011 
p11ved roads. by bioso!ids transport vehicles to 4.800 VMT per day. The basis 
for th,s is unclear. The vehicle emtssions appear to b9 estimated for !he total 
miles traveled for a project and not the miles traveledwith;n a giVen air basin. 
The iota I miles traveled within each air basin Shoulcl b6 compared against the 
signiiicance thresholds estab!ishe<J' by the APCD for that air basin, The study 
of this impact shoura be completed In this manner and should also include 
milii,ation measures such as alternatively fueled.vehicles. The study should 
also cake into account the seconclary ,mpacts that a VMT limit would have if it 
made utir.zation or biosolios untenable. If bios-o/ids usage were eliminated 
due 10 this limitation. the result would be tMI farm opetations would have 10 
haul m ancl apply inorganic fenmzer ancl other sources ot nutrienu, and the 
biosolicts would have to be hauled to remote landmts. The cumulative effect 
would be that emissions from biosolicls transpor1 vehicles might be reducecl 
but a net increase in emissions would result. 

The SV.JR.CB General Order for !ancl application or bioso!ids was developed 
as a basis for the DEJR. The DE::IR was required bec:ause of a SWRCB 
finding that the negative dedara:trons prepared by the central Valley and 
L.ahon1an RWQCBs for their General Orders and Excepttonal Quality (Ea) 
WaJverwere not adequate. The GO regulates both Class A and S biosolids. 
whicl', are not ea. and certain Ea biosolids because •public aceeptanca to 
large scale uses has indicated the need for oversight at this time. regardless 
of the adual threat to water quality·. The criteria used to determine which Ea 
bioSOhds applications would be permitted, and which would not, is arbilranly 
baseo on biosolids content of the material. loading rate. and area of 
application. Toe SWRCS, is outside ~s area of authority and does not have 
the n<;lht to regulate any 8ctlvity based on percepl\Qn. Funner, the SWRCS 
should have developed regulato;y guidelines Which parallel tile baselfne 
which was Initially questigned (i.e. a General Order for non-EQ blosotlds and 
an EQ Waiver). The GO should therefore be restricted only to non•EQ 
biosohds. otherwise alt use of compost and other "products• WIii be subject IQ 
this p~rmit. which Wlll result in a mar1<eting dis3dvantage fQrthose prod~ 
ancl may ultima1ely end any efforts to reuse h,gherquahty biosolids. Sect,ons 
t .a ancl 1.b on this page should be deleted. 

23-23 
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,o PAGE 7/H 

I 
Section tS states that "This General Order Shall primarily apply lo the land " Apoem:lix" Page 9 

Ap:-~:·,cJ,XA IPage 2 

" 

34 

OW!"ler of sites using bioso!ids. but may also include. as determined by thoseSection 2 states that oversight of EQ brosolids is necessal)' due to the 
invol"ed in the operation. tha individ1.1alS. companies. or municipal!ties " "perception of unregulated" dumping" This requirement is b.isea neHher on 
_generating, tn1nsporling and placing tl'le blosoliUs (Class A or Class B) and thesound science nor best profeSSionaf judgement and Section 2 should be 123-28 land Iessee. in conjunction with ,he land owner: 
It is not clear why the General Qn:lerwill ·pnmarily apply to the land owner' 

26 

deleled m its entirety.- I 
Aone~;JIXJ.. f>agel since In many instances the land owner does not directly manage tl'le land 

which should be changed, as de!:Cl'ibed in Comment N0.16, to tile fo!IOWing: 
Section 3.n. contains a definition for J-figh Potent/a! for Public ExpoS1Jre Areas 

application actmties. ;, Ian(! ownertllat IS not the land applier has chosen to 
I receive an agrictirtural proauct alld has contraded with the app/i~rta,_provide 

designated ro~ recreation ae:tivities other than htmting, fishing. orwildlife 
•Land located within one--half mile of educational facilities, faci/it!es 

!his procruct. n is recommended that the General On:lar ai,l)(y pnmanly to tha 

conservation. places of publlc assernl)fy. hospitals. or similar sensitive 
23-29 

appfler and that the General on:1er COlltain requirements fortha landowner 
and lessee to certify that they agru, 10 use the material and \hat !hey 
understand an(! agree to cornµrywith all site restridfons required bY 

29 

race ptors: 
IAo~s.:1,::' Section 3.ak. detines taitwater as ·1:;,;cess water discharged to surface waler regulation. It is also unclear what is meant by •as determined by!hOSII 

bodies resulting from crop irrigauon: Certain farming operations have ! involved in \he operations·. 
tairwater collection system that imwuM tllis now for return to the lletCLs. This Section 15 sl'lould be revised as follows: "Tois General Order shall pn'manly123-30detlnition should be mO\!ified as follows, "Excess water disel aged le sutfaee apply to t~e Ia11d en11e1 ef ,·,es s !I biO:lOl"i!S, b I t,13~_0Ise · 1elude, ss 
~ ~ulting rrom crop irrigation.·r·"' dete 1· db) 1tose· ol ed' Utew.1aUe1.theindividuals.companies.orI 

municipalities ge e !i !I, t a s~ o r ; a d ell(Jaged in the placement of

" Appen.~IX .:._ Pages ISection 10 states that "The National Re:.earcll council established a p!!teif,;rlhe biosolids (Class A or crass B) on Iarx1 for use as a soil 
committee to review !l'le methods and procedures use,J by the U.S. EPA While amendment {AJ?plien. Such ApPf1eri:< I?9Ulred_ 10, i11lorm and ontain 
fom,ing the basis of\he 40 CFR 503. The Naiional Research Council's certifications as aopropriate from other parties includ,ng gene_rators 
memoers are Orawn from the National Acaoemy of Sciences. National irans~rters rand owners. and !a~d lessees to sati~ all ~u1rem~!tll; of thi§
AcaOemy of Engineering, ancl the Institute of Medicine. Committee members General Orde1 a d !I c le: d lewc.. • a ; ere: ·ll'l t!'lc b1 4 fet'." 
inciuOOO un1verscty professors from the schools of law, Science. and -aglicuflure-, a .\rtate heaflh official: a food indust,y professional; a professional The ceiling concentration (mg/kg diy weight) revels I'5!ed in Section A.12. for 
from a sanitation agency; and a professional eonsuflanl After a three-year 

' age Id..:.ii~r-:::i;,:,~.32 
copper, tead, and chromium are 2500 mg/kg. 350 mgll(g, and _3.~0 mg/l(g, 

stuoy (starling in 1993), the oommrttee made some recommendations for respectively. These limits shou!<I be mochfied to match the seientifi~lly 
improvement but atso statecl: 'Estabf1she<I numerical rimits on concentration basecr rim its contained ill tnc! 503 Regulations. or scien~flcju~ificat1on s1'10,Uld 
levels of pollutants added to cropland by sludge are adequate to assure the be made forthem to remain. The limits for copper an<! lead should then be 
safely of crops produce<I ror human consumption: As a result of the peer 4300 mg/kg and 840 mi;ilkg, respectively, on a di)' weight basis_. Tlle limit for 
review, monitoring for organic chemicals and using fecal coliform tesf1ng as a chromium should be Ueleted. 
parameter for detennming Class;, pathogen reductions is included in this 
General oroer_· 

23-31 
Section 1d states ttlat ·Any visible airborne partirulates leaving the' age 15Appe~--~i>. ~ 
appfication s-rte <luring biosolids al)p[ICatlOns 0,r during inca,rooration of 

for or,;ranic chemicals- The racommendation was that Wilen tl'le VSEPA 
First 'lf all. there is no NRC comm.ti~ recommendation to monitor blosolids 

biosot1<1s at the pennitted site is prohjbite<I." 
conducts the secon<I National Sewage Sludge Study, they should strive to AS described in comment No. 19. the wording shour<1 be amended a.s tonow.s: 

improve !he integrity of the data by using more consistent sampling ancl data- "Ally •isible airbome ~ particulat~ leavi~ the_ application sit~ duri~ 

reµonmg methOds in order to showwtietner or not toxic 0(9anic; compounds bioso!kis applications or during incorporation ol biOS0!1<1s at tho penmtted site 

is prohibited." 
health and environment risk 
are Present in biosolids at c,;incemrations too low to pose a ht1man/animal 

section A.15. states that "the application of biosoflds in areas whete biosolidsAOp,;'"·~'z:,Secondly, u,e recommenaation to ust ll'le fecal colifonn test in place of the are subject to erosion orwasholJt offsite is prohibited." Tlle meaning ofth,s
Salmonella test deals with acceptable product quality. While the SWRCB 

prol'libition is unclear and a definition of the aforementioned areas should bo may impose this restriction on non-compost Class A biosolkls, it is outside 1h11 !"" 15 
provided.SWR:::B's JUrisd(ctJon witl'l respect to compost quality. Compost quality is 

regulated undertha authority of1he California Integrated Water Management Section 8.1 states that "All biosolids subject to this General Order Shall 
Soard ll'lrougl'l thelr composting regulatiOJIS in liUe 14, Chapter 3.1 and it is Apl)er-slix;. age 1535 

comply W\th lhe applicable pathogen reduction stan<lards 1'5!ed 1n 40 CFR 
recommended tl'lat changes to product quality be uniformly iostihrted lhere. 503.:2. 1n addition to those standards. alt biosolids meeting C~ass A 

standartls sha!! not have a maximum fecal coliform concentration greater than 
~~-

1.000 MPN per gram of biosolicts.· . 
8otl'l the USEPA and the CIWMB have estabHshed pathogen redUctiOII 
stanaards in compost v.tiich allow tor the use ol either a SalmQllella or fecal_ 
co!ifo:m limit. It is recommended that the SWRCB exempt compost from this 
spec.rlcation or petition the C!WMB to change the limit for a!I compo~. If 
the SWRCB chooses to pursue regulation of pathogens in b1osollds: it ,s . 
recommef!ded that the GO include provisions that will allow for the mcrus1on 
of a revised Safmone\la test metl'lod upon adop11on by VSE?A. 

7 

' 

23-32 

23-33 

23-34 

123-35 

23-36 
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36 

PAGI;: !'1/1• 

I 
Appe.id1,;;. l>age 15 USCPA's 4-0 CF'R 503 requirement for the tracking of metals based on 

cumulative loading limits (Part 50:J.. Table 2) is misappl1ed here. Part 503 
does not require metals to be tracked for hlgh quality bioso!idS (i.e. biosofids 
with metals concentrations less than Part 503, Table 3 concentrations). It is 
i!log,cal to use a -Scieruifically denved rtsk based rule and then apply the ru!e 
in a subjectiv9 manner. The further inclUS1011 of background soils metals is 
also •i!ogical. US!:PA tool<. il'ltO consideration existing background soils-metals 
when developing the cumulative loading limits. The scientific basis rorthe 
cumulative loadings were designed 10 limit incremental risk attributed solely to 23-37 
bil)S()li<!s aodi!ions, not back.ground soils. Furutermore, concentrallon.s 
(mg/kg) and loadings (kg/hectare) are two differant factoroWhiCh are not 
additive. Also. the molybdenum cumulative loading: limit should be removed 
from the GO due to the court ruling deletir;g this limit from the federal 
regulation, as discussed in Comment No. 13. 
It ,s recommended tllat the SWRCB use Part 503, Tab!es 2 arid 3 in the 
establishment of pollutant limits and !et the Final Environmental Imp.act 
Report determine whether there is a need for the GO to be more stringent. 

37 
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rage 17 

I 
Section 8.8. lists land application setbadc requirements, The se!back.s 
requjred in this section should be conSLStent with other regulato,y limits and 
lhe CWEA_!"1anual of Good Practice. as noted in Mitigation Measure S.t. The 
follOWing Chang-es should b& made: •(b) 580 200 feet from domestic supp!y 
wells· and •ifl rn fee! f ' !; ·e<11! f ~ !(!: ;~-

23-38 

" Apoe:-.j1,:: ~age 18 Seciion C.6. states that "Biosolids' storage faci!itie.s that contain biosolids 
between October 1 and April 30 shall be covered during pert(l(;!s of runoff 
inducing precipitation.• As d!Scussed in Comment No.11. an allowance 23-39 

39 
--

APV- '~'" r.,, 20 

shoul:I be made for uncoverei:J storage facilities that are designed to collect 
and impound runoff which woul<I be 'i!ither legally reused or disposed. 

Sffl1on 0.7. should be amended as fonows: 'The dischargersha(f be 
responsible forlntonning al! biOSOl;(]s ttansporters, ~ aopliers. ana 
ra;nd owners associated with tffling tile site of the coOOillons contained in this 
Gen8ral Order: The tenn ·growers· is undefined. 

123-40 

40 ><.p.:,.;,-c:in: ~ if're-
F>,pplication 

- e----- F'"°" 
41 "'::>!:!'"~~,;,: -~ Pre-

l'<Pprication 
Report

,I 
ADO;,•sJix ~- ",re-

, pplication 
eport 

" 

Sec:tkm 1.c. iequires a mapping of staging areas. This 'Nill be irrelevant 
because staging araas can be anywhere near the border of an appliable field 
aid are meant to r,mit compaction of soil. The wording should be amended 123-41 
as fol rows: ·storage~ areas·. 

section 2 requires that a ·separate Pre-Application Report must be filled out 
for each differem b'1osolids' source." This method of reporting will lead to 
confliS[on regarding the overall site operation. The form should be modified 123-42 
to allow for au sou roes of biosolids to be n:ported in a single Site 
Pre-Application Report. 

The Constituent Concantraiion Table in the Pre-Application Report is 
contusing as to what soil sampling is required. The .scientific basis for 
requmng pH. fecal colifonn, PCBs. aldrin/dieldrin. and semi•volatile organics 23-43analyses !las yet to b-e established. Also. how the data v,ou!d be used and 
what standards it wou!d be evaluated against IS not estal)!iStled. Rerer to 
Comment Nos. 36 and 35 regan:llng recommendations for soil sampling and 
fecal coliform analysis. 

a 

st::P- 10-99 I':. :,e f'ROH PAGi;: 

~.ppe,,,a,;;;,,., i f're• Section 5 states that "For btl)S()fids. applicat1on operations where minimum 
1 P,pplication deptti Co ground w:a_ter is less than 25 feel. a ground wa1er monitorlng program 
i '?eport COJlSls:ling of a minimum of lhree mon·rtoring wells (one upgradient two 

' downgradient) for each application area is required and shall be in place prior 
to any appli_calion ofbiosolids if the discrmger mt ends to apply biOS-OlidS more ' ! lhan .three hm~ Within a ten-year period at any particular location. A report 
specifying locahon, construction, and devetoprnem details of ground water' i monnonng wells shall b& suM!rtted to the RWQCB prior to the installation In: addition. a mean sea lever {MSL.) reference elevation shall be established ·for 
each well in order to detennine water efevatklns.• 
The grouncfwater monitoring l)f09ram should be deleted entirely for several 
reasons. TI1e basiS for requinng agronomic applicalion rates if! \he firsi: ptace 
as to protect against grounctw:aterdegradalion. It makes far more sense to 
emphasize the groundwater contamination prevention aspect of any program 
by focusrng on appropriate application rates. Add1tiona1 monitoring is 
unnecessary and will almost surely make beneftcial use of biosolids 
proh,bitively expensive for many sites. This wiR in tum force the use of 
chemu;al tertllizers, Which can be much more of a groundwater comamlnation 
concern but requires no such monitoring, 

App;;:noi,_;..# Sedion 6 requires that •A biosolkls' storage plan must b& attached. {Even ifr~ no on•si/e tl1osofids storage will be pt0vided)." This requiremenl Is unduly 
onerous and the wording $1\0uld be amel'lded as follows: "A bioso!tds' storage r:::~"o" plan must be attached (Evett if no on-site biosolids storage will be provided, ~ 
conti!!S!m~ !):Ian for inclement weathero~[i!:!ign muSI 2l! attached. 

" Appe,•,1,x .:.. The storage lnfonnation, erosion control Plan. al'ld .spill response plan Should r~pplicatlon be submitted with !he NOi and not the Pre-Application Report_ Othe!Wise. 123-46 
~eport redun<ian! malerial 'Nill be submitted wilh each Pre-Application report, 

ApJl,t"ra,.;::,,;;..46 Section 6.b.3. requires the roilOWing: ·identity all load restrictions for each 
r:icat!Qn trave1ed roadway." This requirement should be eliminated, as the lime 

required 10 evaluate every road that every truck may travel on in any given 123-47. 
area ,snot feasible. The proposed traffic. route required in 3.b. I is adequately 
descriptive.r'°·,___ 1----------

.:..opa:,rr?IX ~ '4i The annual report submittal date Should b-e moved from January 15 10 
~~iication February 15. This wiH allow for sufficient report preparation time for 123-48 
~eport dischargers operating multiple project sites. 

:;.,... Coum~bnitation Districts of Los Angeles County ap_preciate every opportunity to provide input to 
this proce,a.~ an<:1 wo Id like to thank all conceme-ii for their efforts in preparation of the DEJR. Should you have 
any quest,,n~ vr r 'uire any additional information, please do not hesitate to contact me at (562) 699-7411, 
extensfor. :::i2-:. 

Very truly yours.~ 

Michael Su1fivan 
6ioso!ids Rec.yciing Coordinator 

MS:ms 
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Responses to Comments from the Los Angeles County Sanitation Districts 

23-1. The commenter’s opinions about the need for a statewide review of issues relating to 
biosolids management are noted.  No response is necessary. 

23-2. The requested correction has been made to the draft EIR, at the beginning of the final 
paragraph on page ES-3 and other occurrences: 

The California Association of Sanitary Sanitation Agencies (CASA) . . . 

23-3. The commenter’s preferred spelling is noted. 

23-4. As acknowledged, under current law, more restrictive local ordinances and laws may 
supersede federal and state regulations.  However, the statement refers to the authority of 
those local governments to take such measures.  Should that authority no longer exist, that 
portion of the proposed GO would not have any bearing. But, in accordance with Provision 
No. 12, the remainder of this proposed GO would remain valid.  The text of proposed GO, 
Finding No. 17 of Appendix A, now reads: 

This General Order sets minimum standards for the use of biosolids as 
agricultural, horticultural, silvicultural, or reclamation site soil amendments and 
does not preempt or supersede the authority of local agencies to prohibit, 
restrict, or control the use of biosolids subject to their control, as allowed under 
current law. It is the responsibility of the discharger to make inquiry and obtain 
any local governmental agency permits or authorizations prior to the application 
of biosolids at each site. 

Please see Response to Comment 14-7. 

23-5. This portion of the proposed GO and draft EIR has been changed. The text for the 10th 

bullet on page ES-9 of the draft EIR now reads: 

no application or incorporation into the soil is permitted when wind may 
reasonably be expected to cause airborne particulate to drift from the site the 
application of biosolids containing a moisture content of less than 50 percent is 
prohibited; 

This change, along with an incorporation requirement, addresses drifting pathogen dust 
issues. Also see Master Response 9. 

23-6. The comment is noted; no response is necessary. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-74 



 

   
 

 

  

  

 

  

23-7. The requested correction has been made to the draft EIR in the first impact on page 3 of 
Table ES-1: 

Potential soil degradation at recreation-area apploication application sites 

23-8. See Master Response 2. 

23-9. See Master Response 4. 

23-10. See Master Response 4. 

23-11. See Master Response 4. 

23-12. See Response to Comment 18-7. 

23-13. See Response to Comment 1-4. 

23-14. See Master Response 4. 

23-15. See Master Response 7. 

23-16. See Master Response 8. 

23-17. See Master Response 11. 

23-18. Special-status plants and animals are listed in Tables F-1 and F-2 in Appendix F of the draft 
EIR.  The sources of the lists are included at the end of the tables. The requirement for 
conducting biological resource surveys on properties that have been left fallow for more 
than one year has been retained.  Many special-status species in California are capable of 
recolonizing tilled land when it is left undisturbed for one year.  The SWRCB does not 
intend to place such a severe hardship on landowners, such that biosolids application will 
be discouraged.  But it is dedicated to complying with federal and state law requiring 
consideration of adverse effects on sensitive biological resources as it uses its discretionary 
authority.  Also see Response to Comment 22-1. 

23-19. Mitigation Measure 8-1 on page 8-4 of the draft EIR is modified by adding the following 
statement at the end of the paragraph: 

There are several species of pupfish in southern California.  Their current 
occupied habitat is confined to several small springs, Salt Creek and the 
Amargosa River in southern Inyo and northern San Bernardino counties in the 
vicinity of Death Valley National Monument, and San Felipe Creek and the 
Salton Sea in Imperial County. Exact locations of habitat can be found in Moyle 
et al. 1989. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-75 



 

 

  
 

 

 
 

 

 

  
 

  

 

The decision to increase the setback from 100 feet to 500 feet is based on a knowledge of 
surface soil and geologic conditions in southern California desert areas and professional 
judgement.  Conditions exist in these areas where very coarse surface soils are underlain by 
relatively impermeable subsurface layers, promoting lateral rather than vertical movement 
of groundwater.  Where these conditions might exist adjacent to and upslope of isolated 
water bodies occupied by pupfish, it would be prudent to allow an extra buffer to protect 
this sensitive species from groundwater contaminants, primarily nitrates.  The knowledge 
that these conditions exist in isolated parts of the state is sufficient scientific justification 
for providing the extra margin of protection.  It is not expected that this requirement will 
be an unfair or untenable burden on existing or future land application operations. 

23-20. The text for page 10-5, last paragraph, first sentence in the draft EIR is revised as follows: 

The proposed GO also prohibits the release of any visible airborne particles 
from the application site during biosolids application or during incorporation of 
biosolids into the soil.  The proposed GO also requires biosolids to be at least 
50 percent moisture and to be incorporated within 24 hours in arid areas and 48 
hours in all other areas. 

Also see Master Response 9. 

23-21. See Master Response 5. 

23-22. See Master Response 5. 

23-23. See Master Response 5. 

23-24. The term “near land residential uses” is intended to refer to predominantly residential 
neighborhoods along surface streets and highways.  A specific quantitative definition is not 
practical. It is assumed that trucks delivering biosolids and those making deliveries to 
agricultural operations will use the same routes. 

23-25. RWQCB staff members are routinely required to make independent risk assessments of 
contamination. Therefore, assessment of whether the biosolids application under the 
proposed GO will contribute to existing nitrate contamination in groundwater should not 
pose any undue burden on RWQCB staff.  In addition, it is general knowledge which 
groundwater basins have widespread nitrate contamination.  In practice, land application 
projects subject to Mitigation Measure 13-1 are those proposed for areas with existing and 
acknowledged nitrate problems.  Consequently, there would be a limited need for RWQCB 
staff members to make independent judgments regarding the need for protective measures 
beyond those contained in the proposed GO. 

23-26. Table 15-1 has been modified and is included as Appendix C to this document. 

California State Water Resources Control Board June 30, 2000 
General Waste Discharge Requirements for Chapter 3.  Comments and 
Biosolids Land Application Responses to Comments 
Final Statewide Program EIR 3-76 



  

     
 

 
 

 
 

  
  

 

 
 

 

 
 
    

23-27. The SWRCB and RWQCBs regulate biosolids under Section 13274 of the California Water 
Code. That portion of the code does not exempt any class of sludge products from being 
subject to regulation.  As proposed, the GO is not proposing to regulate products applied 
at usual rates. However, SWRCB staff believes that biosolids applied at higher loading 
rates is more likely to be a dumping operation than an application for legitimate farming or 
other soil use application.  Such applications are cause for environmental concern. Finding 
No. 2 has been rewritten to more clearly state this issue.  The text of the proposed GO, as 
found in Finding No. 2 of Appendix A, now reads: 

EQ biosolids may not necessitate regulation in the future.  However public 
acceptance it is believed that tolarge scale useshas indicated the need for 
currently require oversight at this time, regardless of the actual threat to water 
quality while done at agronomic rates and using best management practices. 
Accordingly, this General Order can be applied to such sites to ensure that 
biosolids are being properly used of and not an activity of unregulated dumping 
necessitates that t. This regulatory tool may be used to regulate material that is 
land applied at a high loading rate to discourage poor management and reduce 
risk to the public and the environment. 

23-28. See Response to Comment 23-27. 

23-29. See Response to Comment 16-18 and Master Response 11. 

23-30. Comment noted. The definition of tailwater has been changed.  The text of the proposed 
GO, as found in Finding No. 3(an) of Appendix A, now reads: 

Tailwater:  Excess water resulting in a discharged offsite to a surface water 
bodies body and resulting from crop irrigation. 

23-31. It is true that the National Research Council recommended sampling for certain SOCs in the 
next National Sewage Sludge Survey.  However, no survey has been started for such 
pollutants. See Response to Comment 1-4 regarding SOCs.  

The SWRCB and RWQCBs regulate biosolids under Section 13274 of the California Water 
Code. That portion of the code does not exempt any class of sludge products from being 
subject to regulation.  As proposed, the GO is not offering to regulate products applied at 
usual application rates.  But, the SWRCB staff believes that sludge products applied at 
higher loading rates can be more of a disposal operation than an application for legitimate 
farming.  Such applications are cause for environmental concern. 

23-32. See Responses to Comments 14-3, 14-5 and 14-17. 

23-33. See Master Response 4. 
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23-34. See Response to Comments 5-1. 16-28, 23-5, and 23-20, and Master Response 9. 

23-35. See Response to Comment 21-80. 

23-36. See Master Response 6. 

23-37. Using the risk-based cumulative pollutant loading limits for biosolids (contained in Part 
503.13 Table 3) to control land application of high-quality biosolids, when applied at higher 
loading rates, is not a misapplication of the risk-based limits.  When biosolids are loaded 
at rates higher than the rates assumed by EPA, pollutants in soils may build up rapidly 
toward those levels established by the cumulative pollutant loading rate.  No evidence has 
been provided that indicates differences between the metals in exceptional quality biosolids 
and biosolids not qualifying as Exceptional Quality (except differences in concentration per 
unit volume of biosolids).  The EPA risk assessment assumed 100% metal availability. 
There is a risk that higher quality biosolids could be applied at rates high enough to create 
a hazard.  Also, for including background pollutants, see Response to Comment 14-19 and 
Master Response 4 regarding molybdenum. 

23-38. The setback for agricultural buildings, except occupied onsite residences which is now listed 
at 50 feet, has been omitted.  However, the setback for a domestic well is consistent with 
the CWEA manual cited in the comment.  Also see Master Response 3. 

23-39. See Responses to Comments 18-7 and 21-85. 

23-40. Comment noted. Grower is now defined in the proposed GO. The text of the proposed GO, 
as found in Finding No. 3 of Appendix A, now includes Grower as follows: 

o. Grower: Person or entity primarily responsible for planting, maintaining and 
harvesting or allowing the use of crops and/or range land for domestic animal 
or human use. 

Provision 7. has been written as follows: 

The discharger shall be responsible for informing all biosolids transporters, 
appliers, and growers using the site of the conditions in this General Order. 

23-41. Comment noted.  Staging is now eliminated from the list of items to be identified on the 
required map in the Pre-Application Report. 

23-42. Comment noted. This portion of the text of the proposed GO, as found in the Pre-
Application Report of Appendix A, now reads as follows: 
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A separate Pre-Application ReportThe section below must be filled out for each 
different biosolids’ source. If additional space is required, copy this section and 
attach. 

23-43. PCBs, aldrin/dieldrin, and some semi-volatile organic compounds, as discussed in the 
National Academy of Sciences Peer Review (NASPR), were detected in more than 5 percent 
of the samples. NASPR’s recommendation was to obtain more data on those pollutants in 
sludges.  Fecal coliform is still in the table, but not required unless applicable (Class A). 
The test for pH is required for evaluation of lime stabilized material.  Soil sampling is now 
clarified so as to not include PCB, pesticides, or SOCs. 

23-44. When groundwater is within 25 feet of the ground surface and the applier intends to make 
multiple applications over time, monitoring for compliance with agronomic applications is 
desirable and not believed to be an economic burden. 

23-45. How biosolids destined for the land application site is handled can have a direct effect on 
compliance.  Handling material and storing it, as necessary, is something that all biosolids 
projects need to consider before the start of operation. Accordingly, such information is 
required in the proposed GO. 

23-46. This information is now in the Notice of Intent. It also remains in the Pre-Application 
Report for cases where the original information has changed. 

23-47. This requirement has been removed. 

23-48. See Response to Comment 16-41. 
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CITY OF SAN JOSE, 
~ 

CALIFORNIA 
account. Orat least include mechanisms ~o r~vise th~ limits to confonn to EPA's current t 24-3 
thinking (assuming that EPA adequately Jusafies their numbers). J(cont)

SANJOSEtSANTA CLARA WATEP. POLLUTION CONTRCX.PLANT 
700 LOSESTEROS ROAD 

SAN JOSE. CA 95134 4. Pathogen Tests 
{408) 945-5300 September I 0, 1999 

ENVIRONMENTAL SERVICES OEPAA™ENT I also understand that EPA is revising the indicator organisms and testing protocols for I 
pathogens. As with the molybdenum limits, some acknowledgement, or mechanism to 24-4 
revise the general discharge requirements to conform to EPA's procedures is suggested. 

Todd Thompson 
Associate Water Resources Control Engineer 
Division of Water Quality 
State Water Resources Control Board 
P.O. Box 944213 
Sacramento, CA 94244-2130 

Re: Comments to DEIR for General WDR's for Biosolids Land Application 

Mr. Thompson: 

The San Jose/Santa Clara water Pollution Control Plant offers the following comments to 
the Draft Environmental Impact Report covering General Waste Discharge Requirements 
for Biosolids Land Application: 

l. Monitoring of EQ biosolids 

Requiring the monitoring of EQ biosolids imposes an additional burden on a landholder, 
in addition to that by requiring background testing of the base soil. I believe the EPA's 
basis for choosing the pollutant limits (for EQ) was no accumulation problems with 24-1
"average" base soil, so baseline testing does seem indicated. But if it can be demonstrated 
that pollutant concentrations in the base soil are at or below the EPA's "average" no 
monitoring of EQ biosolids should be required. 

2. Leak-proof Trccks 

Perhaps some distinction needs to be made between trucks carrying dry or very close to 
dry biosolids and those carrying liquid or semi-liquid biosolids. The trucks cum conveyor 
bottom commonly used to haul and spread dry'biosolids do not leak the dry material (at 24-2 
least not when properly maintained) but would not be liquid tight. Indeed to make them 
so would make it hard ro clean: them between loads. 

3. Proposed Molybdenum Concentration Lirnirs 

I understand that the limits for molybdenum are those from the original EPA part 503 
rules from 1993, which EPA has abandoned. As I understand that EPA plans to issue 124-3 
revised molybdenum limits the general discharge requirements should take this into 



 

 
 

Responses to Comments from the City of San Jose, Environmental Services Department 

24-1. See Responses to Comments 16-15 and 23-37. 

24-2. Comment noted. This requirement has been broken down to address the type of biosolids. 
The text of the proposed GO, as found in Biosolids Storage and Transportation 
Specifications No. 11 and 12 of Appendix A, now reads: 

11. All biosolids shall be transported in covered vehicles capable 
of containing the designated load.and 

12. All biosolids having a water content that is capable of 
leaching liquids shall be transported in leak proof vehicles. 

24-3. See Master Response 4. 

24-4. Provision 13 of the proposed GO states that the GO can be revised based on new regulations 
or policies at the discretion of the SWRCB.  Also, please see Master Response 6. 
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HARPER & SHELL 
Associates 

William P. Ha,per 
Mary K.Shell 

August 17, 1999 

State Water Resource Control Board 
Attn: Todd Thompson, Associate Water Resource Control Engineer 
Division ofWater Quality 
P .0. Box 944213 
Sacramento, CA 94244•2130 

Dear Wlr. Thompson: 

I respectfully submit the following comments in response to the Draft EIR. for General Waste 
Discharge Requirements for Biosolids Land Application. I am a Chemical Engineer by 
professional training with over thirty years ofexperience working with technical and 
environmental issues. It is with this .background that I make the following comments. There are 
numerous areas in which your draft EIR does not adequately address issues arising from the 
disposal ofsewage sludge on farm land in California. but I wish to address one specific area. 

The draft EIR is seriously flawed and totally inadequate to support inclusion in the General 
Order (GO) disposal of sewage sludge/industrial waste on irrigated farm lands and/or over 

usable water aquifers. 

Supporting information in the draft EIR shows 148,000 dry tons per year being applied in Kem 
County. The overwhelming majority of this material is imported into the county from southern 
California. The southern California waste systems co-mingle large volumes of industrial wastes 
with their sewage. This multiplicity of industrial waste streams contain high levels of heavy 
metals and other dangerous industrial wastes. The studies sited in the draft EIR do not evaluate 
in any meaningful way waste streams containing these high levels of industrial wastes. 
Consequently, the conclusion of these studies (which are questionable in themselves), provide no 
meaningful infonnation regarding the types of sledges/industrial wastes being imported from 
southern California into Kem County. This fundamental deficiency in the draft EIR makes it 
impossible to make findings that support including in the GO disposal of sewage sludge/industrial 
waste from southern California on irrigated farm lands or over usable water aquifers. Until 
meaningful studies are conducted dealing with the specific waste streams from southern 
California, this disposal must be excluded from the GO. 

Thank you for the opportunity to comment. 

Sincerely, 

William P. Harper 

Haberfe!de Building • Suite 553 • l '706 Chester Avenue • Bakersfield. Califomi:i 93301 • TEL 305/631-9535 • FA,'( 305/631-9587 

25-1 
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