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State Water Resources Control Board
August 4, 2023


Cynthia Gorham
Senior Environmental Scientist, Restoration and Protection Planning Unit
San Diego Regional Water Quality Control Board


Subject: Draft Response to Request for External Scientific Peer Review of 
Proposed Total Maximum Daily Loads for Indicator Bacteria and Trash in 
the Lower Tijuana River


Dear Cynthia Gorham,


This letter responds to the attached 08 June 2023, request for external scientific peer 
review for the subject noted above. The review process is described below. All steps 
were conducted in confidence. Reviewers’ identities were not disclosed.
To begin the process for selecting reviewers, I contacted the University of California, 
Berkeley (University) and requested recommendations for candidates considered 
qualified to perform the assignment. This service is supported through an Interagency 
Agreement co-signed by CalEPA and the University. The University was provided with 
the request letter and attachments. The University interviews each promising candidate.
Each candidate who was both qualified and available for the review period was asked to 
complete a Conflict of Interest (COI) Disclosure form and submit to the CalEPA Peer 
Review Program for review, with their Curriculum Vitae. The cover letter for the COI 
form describes the context for COI concerns that must be taken into consideration when 
completing the form: “As noted, staff will use this information to evaluate whether a 
reasonable member of the public would have a serious concern about [the candidate’s] 
ability to provide a neutral and objective review of the work product.”
For each candidate judged to be free of conflict, I approved that person as reviewer, 
affirmed by an approval letter to initiate the review. These letters provided access 
instructions to a secure FTP site where all material to be reviewed was placed. Each 
reviewer was asked to address each conclusion for which he or she had previously 
agreed, and these were identified in the letter. Thirty days were provided for the review, 
unless a reviewer requested additional time. 
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Guidance was provided a) to ensure confidentiality through the review process; and  
b) for format presentation to meet accessibility requirements.  
Reviewers’ names, affiliations, curriculum vitae, initiating letters and reviews are being 
sent to you now with this letter. This information can be accessed easily through the 
bookmarks provided in this file.


Approved reviewers:


1. Shimshon Belkin, Ph.D., Professor
Department of Plant and Environmental Sciences
The Alexander Silberman Institute of Life Sciences
Silberman Life Sciences Building 3-482
The Hebrew University of Jerusalem
Jerusalem 91904, Israel


2. Win Cowger, Ph.D.
Moore Institute for Plastic Pollution Research


3. Jon M. Hathaway, Ph.D. 
Associate Professor Dept. of Civil & Environmental Engineering
University of Tennessee Knoxville
415 John D. Tickle Engineering Building
Knoxville, Tennessee, 37996


4. Micaella Raíssa Falcão de Moura, Ph.D.
Professor Catholic University of Pernambuco
R. do Príncipe, 526 - Boa Vista
Recife - Pernambuco, Brazil
CEP: 50050-900


If you have any questions, or require clarification from the reviewers, please 
contact me directly.


Sincerely,


Carol Perkins
Manager, CalEPA External Scientific Peer Review Program
Office of Research, Planning, and Performance
State Water Resources Control Board
Carol.Perkins@waterboards.ca.gov 



mailto:Carol.Perkins@waterboards.ca.gov
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Attachments:


(1) 08 June 2023 Request by Cynthia Gorham for Scientific Peer Review
(2) Letters to reviewers initiating the review


i. Belkin, Ph.D.
ii. Cowger, Ph.D.
iii. Hathaway, Ph.D.
iv. Moura, Ph.D.


(3) Guidance to Reviewers, posted at FTP site


(4) Curriculum Vitae
i. Belkin, Ph.D.
ii. Cowger, Ph.D.
iii. Hathaway, Ph.D.
iv. Moura, Ph.D.


(5) Review reports
i. Belkin, Ph.D.
ii. Cowger, Ph.D.
iii. Hathaway, Ph.D.
iv. Moura, Ph.D.


cc: Melissa Corona, P.E.
Water Resource Control Engineer, Restoration and Protection Planning Unit
San Diego Regional Water Quality Control Board
melissa.corona@waterboards.ca.gov 


Vincent Vu
Staff Attorney, Office of Chief Counsel
California State Water Resources Control Board
vincent.vu@waterboards.ca.gov 



mailto:melissa.corona@waterboards.ca.gov

mailto:vincent.vu@waterboards.ca.gov
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San Diego Regional Water Quality Control Board 
TO: Carol Perkins 


Manager, CalEPA Scientific Peer Review Program 
Office of Research, Planning, and Performance 
California State Water Resources Control Board 
carol.perkins@waterboards.ca.gov 


 
FROM: Cynthia Gorham 


Senior Environmental Scientist, Restoration and Protection Planning Unit 
San Diego Regional Water Quality Control Board 
cynthia.gorham@waterboards.ca.gov 


CC: Melissa Corona, P.E. 
Water Resource Control Engineer, Restoration and Protection Planning Unit 
San Diego Regional Water Quality Control Board 
melissa.corona@waterboards.ca.gov 


Vincent Vu 
Staff Attorney, Office of Chief Counsel 
California State Water Resources Control Board 
vincent.vu@waterboards.ca.gov  


Catherine Hagan 
Senior Attorney, Office of Chief Counsel 
California State Water Resources Control Board 
catherine.hagan@waterboards.ca.gov  


Lori Okun 
Senior Attorney, Office of Chief Counsel 
California State Water Resources Control Board 
lori.okun@waterboards.ca.gov 


DATE: November 22, 2021 June 8, 2023 


SUBJECT: REQUEST FOR EXTERNAL SCIENTIFIC PEER REVIEW FOR 
PROPOSED TOTAL MAXIMUM DAILY LOADS FOR INDICATOR 
BACTERIA AND TRASH IN THE LOWER TIJUANA RIVER  
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Title of Proposal for Review 
This request is regarding proposed total maximum daily loads (TMDLs) for indicator 
bacteria and trash in the lower Tijuana River. San Diego Regional Water Quality Control 
Board (San Diego Water Board) staff requests that you initiate the process to identify 
external scientific peer reviewers for TMDLs for indicator bacteria and trash in the lower 
Tijuana River, per the requirements of California Health and Safety Code section 57004. 


Purpose of the Review 
The eventual outcome of this TMDL project will be the San Diego Water Board adoption 
of an amendment to the Water Quality Control Plan for the San Diego Basin (Basin 
Plan) to establish and implement TMDLs for indicator bacteria and trash in the lower 
Tijuana River. 


When References Will Be Available at the FTP Site 
All review materials, including supporting documents for reference, will be available by 
December 20, 2021 June 19, 2023. 


Date Requested Review Period 
We request that scientific peer review be accomplished within 45 days. 


Necessary Areas of Expertise for Reviewers 
Unlike technical reports for other TMDLs, this draft TMDL staff report is not a highly 
technical document. It does not contain modeling or in-depth scientific evaluations, 
modeling, or complex statistics. However, it does contain data analyses. Therefore, 
reviewers must be proficient in data analysis (e.g., calculation of pollutant loads and 
load reductions required to meet water quality objectives). In addition, the draft TMDL 
staff report contains conclusions that are based on technical studies/reports (supporting 
documents). Based on the content of these studies, and the conclusions they support, 
reviewers should have expertise in the following fields: 


Solid Waste Management 
Two reviewers with expertise on trash characteristics and management. 
Familiarity with: (1) typical density ranges of various materials and mixed solid 
wastes, and (2) best management practices to control trash pollution. Reviewers 
must be able to address the questions in Attachment 2 related to the focused 
peer review of the trash numeric target, trash source analysis, annual trash load 
estimates, the trash TMDL, and corresponding trash load allocations and 
wasteload allocations.  


Public Health Microbiology 
Two reviewers with expertise on human pathogens and pathogen indicators in 
domestic sewage. Familiarity with: (1) bacteria water quality objectives for 
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protection of human health in the context of water contact recreation and (2) best 
management practices to control pathogen risks. Reviewers must be able to 
address the questions in Attachment 2 related to the focused peer review of the 
indicator bacteria numeric targets, indicator bacteria source analysis, annual 
indicator bacteria load estimates, the indicator bacteria TMDLs, and 
corresponding indicator bacteria load allocations and wasteload 
allocations/reductions. 


Refer to Attachment 2 for more details. 


Contact Information 
Melissa Corona, project manager: 


melissa.corona@waterboards.ca.gov 
(619) 521-8039 


Attachments 
Attached please find: 


• Attachment 1: Plain English Summary. 


• Attachment 2: Scientific Assumptions, Findings, and Conclusions to Review. 


• Attachment 3: Individuals who Participated in the Development of the Proposal. 


• Attachment 4: References Cited. 


ECM PIN: CW-650436



mailto:melissa.corona@waterboards.ca.gov





4 
 


Attachment 1: Plain English Summary 
Background Information  
The San Diego Regional Water Quality Control Board (San Diego Water Board) is charged 
with implementing the provisions of both the Porter Cologne Water Quality Control Act 
(California law) and the federal Clean Water Act in the San Diego Region. Section 303(d)(A)(1) 
of the Clean Water Act requires the San Diego Water Board to identify those waters within the 
Region that do not support beneficial uses and to establish total maximum daily loads (TMDLs) 
for the pollutants causing the impairments. A TMDL specifies the maximum amount of a 
pollutant a water body can receive and still meet water quality standards. A TMDL also 
allocates acceptable pollutant loads to point and nonpoint sources.  


Under California Law, TMDLs must be publicly reviewed and approved by the corresponding 
Regional Board, the State Water Resources Control Board (State Water Board), and the 
State’s Office of Administrative Law (OAL). TMDLs must be submitted for consideration for 
adoption as part of a Regional Board Basin Plan amendment. The Basin Plan amendment 
must then be submitted to USEPA for review and approval under Clean Water Act section 303. 
San Diego Water Board Regional Board staff will be recommending the adoption of indicator 
bacteria and trash TMDLs for the lower Tijuana River. 


The TMDL numeric targets define the measurements that will ensure recovery of the beneficial 
uses that are impaired so that water quality standards can be attained. Water quality standards 
include beneficial uses, water quality objectives (numeric and narrative), and an 
antidegradation policy. TMDL numeric targets are not themselves criteria or objectives and are 
therefore not enforceable. The San Diego Water Board has identified indicator bacteria and 
trash as pollutants that cause impairments in the lower Tijuana River, and therefore, has 
developed TMDLs for that segment of the river. The lower Tijuana River refers to the stretch of 
the river that crosses the border from Mexico into the U.S., where it traverses the Tijuana River 
Valley and the Tijuana River Estuary, and ultimately reaches the Pacific Ocean shoreline. This 
stretch of the river is approximately six miles in length. 


The TMDLs that have been developed do not apply to the entire Tijuana River watershed. 
They apply only to the U.S. portion of the lower watershed. The circumstances for this 
particular case are unusual compared to other TMDLs because this watershed straddles an 
international border. 


The Tijuana River watershed is approximately 1,750 square miles in area. Less than one-third 
of the watershed’s area is in the U.S. (California), most of which is the upper watershed. Much 
of this portion of the watershed is within protected national forest and State of California (State) 
park lands. The water quality there is some of the best in the San Diego Region due, in large 
part, to the sparse population and limited development. Two drinking water reservoirs are 
located in the upper watershed and capture a significant amount of the surface water flows, so 
only a small portion of the upper watershed surface waters from the U.S. crosses the 
international border south into Mexico. 


Over two-thirds of the watershed’s area is in Mexico (Baja California). The river ultimately 
crosses the border back into the U.S. just upstream of where it discharges to the Pacific 
Ocean. Wastes generated in Mexico are transported by the river and its tributaries into this 
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small U.S. portion of the lower watershed, including the estuary, and into the ocean. Federal 
and State environmental regulatory agencies in the U.S. do not have jurisdiction in Mexico and 
therefore, do not have authority to regulate wastes in Mexico.  


The Water Quality Control Plan for the San Diego Basin (9) (Basin Plan) designates a variety 
of ecosystem and recreational beneficial uses of the lower river, located in the small U.S. 
portion of the lower watershed. The beneficial use designations of the lower Tijuana River and 
the estuary also apply to their respective tributaries. Wastes generated in Mexico, including 
sewage and trash, are significant sources of impairments to these beneficial uses and threaten 
public health and wildlife. 


Concentrations of indicator bacteria (Escherichia Coli and enterococci), which indicate the 
potential presence of pathogens from human fecal contamination, do not meet water quality 
objectives (WQOs) as defined in the Water Quality Control Plan for the San Diego Basin (9) 
(Basin Plan). Based on ongoing visual observations and estimated trash loading into the 
Tijuana River Valley, trash also does not meet WQOs as defined in the Basin Plan. 


Draft TMDL Staff Report 
The San Diego Water Board prepared a draft staff report to support development of the 
indicator bacteria and trash TMDLs for the lower Tijuana River. Unlike technical reports for 
other TMDLs, this draft staff report is not a highly technical document. No additional monitoring 
or modeling were conducted for this effort, and the draft staff report does not contain in-depth 
scientific evaluations. The data analyses in the draft staff report are based on existing data and 
independently produced studies/reports by other stakeholders. These data and studies/reports 
document the ongoing presence of excessive trash and exceedingly high concentrations of 
indicator bacteria due to polluted transboundary flows.  


The significant sources of indicator bacteria and trash impacting the lower Tijuana River are 
transboundary flows from Mexico into the U.S. This includes the main channel (engineered 
flood control channel) itself and six cross-border tributaries. These are considered point 
nonpoint sources of pollution. The trash and vast majority of the indicator bacteria pollution in 
these transboundary flows are anthropogenic. Wastes generated in Mexico that cross the 
border pollute the lower six-mile stretch of the river in the U.S., where the Clean Water Act and 
California law apply. 


Indicator bacteria and trash generated in the U.S. may also discharge to the lower river. 
However, these contributions are minor compared to the significant sources (transboundary 
flows). The draft staff report establishes numeric targets for the indicator bacteria and trash, 
acceptable pollutant load and wasteload allocations, and required reductions of these 
pollutants so that water quality standards are attained in the lower Tijuana River.  


The San Diego Water Board relied on independently produced technical studies/reports to 
develop the draft staff report. The following studies/reports, listed in alphabetical order by 
author, are particularly relevant in the context of this peer review request: 
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• AECOM, 2016. Nelson Sloan Management and Operations Plan and Cost Analysis 
This study was conducted for the County of San Diego to present options for the 
management and operation of sediment fill activities to restore the former Nelson Sloan 
Quarry, located in the Tijuana River Valley. The report includes anticipated sediment 
excavation volumes, which were used in the draft staff report to calculate minimum trash 
loading into the Tijuana River Valley from transboundary flows. 


• City of San Diego, 2011. Excavation and Post Storm Observations in TJ River 
Valley 
This study was conducted to evaluate the nature and quantity of trash and sediment 
that had accumulated at two Tijuana River Valley sites since their excavations in 2003. 
The report includes estimates for trash abundance, which were referenced in the draft 
staff report to calculate minimum trash loading into the Tijuana River Valley from 
transboundary flows. 


• HDR, 2020. Tijuana River Valley Needs and Opportunities Assessment – Trash 
Technical Memorandum 
This technical memorandum was prepared for the County of San Diego to identify 
projects to capture trash from transboundary flows into the Tijuana River Valley. The 
report includes the pounds-per-cubic-yard value used in the draft staff report to 
calculate minimum trash loading into the Tijuana River Valley from transboundary flows. 


• Lee, Lyndon, 2021. Report of Lyndon C. Lee, Ph.D. PWS 
This report was prepared for the U.S. Department of Justice to evaluate conditions in 
the cross-border tributaries. The report includes Smuggler’s Gulch mean annual rainfall, 
subwatershed annual precipitation, and subwatershed areas used to calculate annual 
pollutant loads in the draft staff report. 


• Los Angeles Regional Water Quality Control (LARWQCB), 2007. Trash Total 
Maximum Daily Loads for the Los Angeles River Watershed 
This TMDL was developed for the Los Angeles River watershed. It contains litter 
generation rates for various land uses, which were used to calculate annual pollutant 
loads in the draft staff report. 


• Southern California Coastal Water Research Project (SCCWRP), 2020.Detection 
and Quantification of Sources of Human Fecal Pollution to the Marine 
Environment of the Southwestern U.S. Border 
For this study, samples were analyzed for enterococci and human-associated genetic 
markers to identify the extent and impact of human fecal contamination in the border 
region. This report demonstrates that water quality in the lower Tijuana River is 
impacted by the cross-border transport of human fecal contamination from Tijuana, 
which was referenced in the draft staff report source analysis. 
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• Stantec, 2020. Feasibility Study for Sediment Basins Tijuana River International 
Border to Dairy Mart Road 
This study, conducted for USIBWC, estimated sediment, trash, and debris capture 
based on Light Detection and Ranging (LiDAR) comparison from 2015 to 2019. The 
report includes anticipated main channel sediment deposition volume, which was used 
in the draft staff report to calculate minimum trash loading into the Tijuana River Valley 
from transboundary flows. 


• URS, 2010. Report of Trash, Waste Tire and Sediment Characterization 
This study was conducted for the California Department of Resources Recovery and 
Recycling (CalRecycle) and consisted of extensive qualitative and quantitative surveys 
to characterize the nature and extent of trash and sediment in the Tijuana River Valley. 
The report includes estimates for trash abundance, which were referenced in the draft 
staff report to calculate minimum trash loading into the Tijuana River Valley from 
transboundary flows. 


• USIBWC, 2008. Final Programmatic Environmental Impact Statement: 
Improvements to the Tijuana River Flood Control Project 
This study was conducted to evaluate environmental impacts from potential 
improvements in operation and maintenance of the Tijuana River Flood Control 
Channel. The report discusses management of trash originating from Tijuana that is 
deposited in the flood control channel and downstream natural resources management 
areas. 


• Weston Solutions, 2012. Tijuana River Bacterial Source Identification Study 
This study was conducted for the City of Imperial Beach to identify anthropogenic 
bacteria sources into the Tijuana River Estuary and to estimate annual bacteria loads 
into the lower Tijuana River. This report demonstrated that: (1) dry weather flows 
generated in the U.S. were not a consistent source of anthropogenic fecal indicator 
bacteria in the river and (2) the overwhelming majority of annual bacteria loads 
originated from Mexico, which was referenced in the draft staff report source analysis. 


The draft staff report includes a section on implementation of the TMDLs. This section 
describes the San Diego Water Board’s recommended actions to control pollutant loading. This 
includes modifying an existing U.S. International Boundary and Water Commission (USIBWC) 
National Pollutant Discharge Elimination System (NPDES) permit and issuing enforcement 
orders to USIBWC for improved assessment, clean-up, and control of indicator bacteria and 
trash in the point and nonpoint sources. This includes: (1) amending existing waste discharge 
requirements to include water quality-based effluent limits, numeric action levels, and/or best 
management practice (BMP) requirements consistent with achieving load allocations and 
wasteload allocations and (2) developing agreements and projects with dischargers to better 
assess, clean up, and control indicator bacteria and trash. The compliance schedules are: (1) 
seven years after the TMDL effective date for indicator bacteria and (2) five years after the 
TMDL effective date for trash with interim goals for progressive transboundary trash reduction. 
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Basin Plan Amendment 
San Diego Water Board staff plan to recommend the TMDLs as an amendment to the Basin 
Plan for adoption by the San Diego Water Board at one of its public hearings during spring 
2022 in early 2024. At the public hearing, San Diego Water Board staff will present: (1) a 
resolution document with findings and resolutions consistent with the final TMDL staff report 
and (2) a Basin Plan amendment for Board consideration. The Basin Plan amendment would 
update Chapter 7 of the Basin Plan to incorporate TMDLs for indicator bacteria and trash in the 
Lower Tijuana River. The ultimate goal of the proposed Basin Plan amendment is to protect 
ecological health and the health and well-being of those that live, work, and recreate in/near 
the lower Tijuana River through attainment of water quality standards.  


Primary Documents 
San Diego Water Board, 2022. Draft Staff Report for Resolution No. R9-2022-00XX: Total 
Maximum Daily Loads for Indicator Bacteria and Trash in the Lower Tijuana River. Main body 
(112 pages), Appendix A: Data Inventory (53 pages), Appendix B: Data Analysis of Key Sites 
in the Tijuana River Valley (9 pages), Appendix C: Load Calculations (14 pages), and 
Appendix D: California Environmental Quality Act Checklist (71 pages). 


San Diego Water Board, 2023. Draft Staff Report for Resolution No. R9-2024-XXXX: Total 
Maximum Daily Loads for Indicator Bacteria (E. Coli and Enterococci) and Trash in the Lower 
Tijuana River. Main body (103 pages), Appendix A: Data Inventory (53 pages), Appendix B: 
Data Analysis of Key Sites in the Tijuana River Valley (9 pages), Appendix C: Load 
Calculations (16 pages), and Appendix D: California Environmental Quality Act Checklist (75 
pages). 


Aforementioned supporting documents with values and conclusions used for the scientific 
basis of the draft staff report: 


• AECOM, 2016. Nelson Sloan Management and Operations Plan and Cost Analysis. 
Prepared for the County of San Diego. Anticipated sediment excavation volumes are 
included in section 1.5.1 (eight pages). 


• City of San Diego, 2011. Excavation and Post Storm Observations in TJ River Valley. 
Prepared by URS. Estimates of trash density (abundance) are included in section 4.1 
(two pages). 


• HDR, 2020. Tijuana River Valley Needs and Opportunities Assessment – Trash 
Technical Memorandum. Prepared for the County of San Diego. Pounds-per-cubic-yard 
value for loose solid waste is included in section 3 (seven pages). 


• Lee, Lyndon, 2021. Report of Lyndon C. Lee, Ph.D. PWS. Prepared for the U.S. 
Department of Justice. Smuggler’s Gulch mean annual rainfall, subwatershed annual 
precipitation, and subwatershed areas are included in Table 10 (one page). 
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• Los Angeles Regional Water Quality Control (LARWQCB), 2007. Trash Total Maximum 
Daily Loads for the Los Angeles River Watershed. Litter generation rate (baseline 
wasteload allocation) for freeways is included in section VI.D. and rates for other land 
uses are included in Appendix III (three pages). 


• SCCWRP, 2020. Detection and Quantification of Sources of Human Fecal Pollution to 
the Marine Environment of the Southwestern U.S. Border. The presence of human fecal 
contamination in the Tijuana River due to cross-border pollution is discussed in section 
5.2 (two pages). 


• Stantec, 2020. Feasibility Study for Sediment Basins Tijuana River International Border 
to Dairy Mart Road. Prepared for USIBWC. The anticipated main channel comingled 
sediment/trash/debris deposition volume is included in section 5.8 (one page).  


• Tijuana River Valley Recovery Team, 2012. Tijuana River Valley Recovery Strategy: 
Living with the Water. U.S. and Mexico watershed areas are included on page 5 (one 
page). 


• URS, 2010. Report of Trash, Waste Tire and Sediment Characterization: Tijuana River 
Valley, San Diego, California. Prepared for CalRecycle. Estimates for trash abundance 
are included in section 6.1 (four pages). 


• URS, 2016. Tijuana River Watershed Management Area Final Water Quality 
Improvement Plan. Prepared for the City of Imperial Beach, City of San Diego, and 
County of San Diego March 2016. Subwatershed land uses are included in Tables 1-2 
and 2-13 in (two pages). 


• USIBWC, 2008. Final Programmatic Environmental Impact Statement: Improvements to 
the Tijuana River Flood Control Project. Prepared by Parsons. Presence of substantial 
amounts of trash originating from Tijuana acknowledged in section 2.2 (two pages).  


• Weston Solutions, 2012. Tijuana River Bacterial Source Identification Study. Prepared 
for the City of Imperial Beach. The sources of anthropogenic bacteria and annual 
bacteria loads from Mexico are discussed in section 4.5 and section 5.5 (four pages). 
Results from a groundwater special study are presented in section 7.4 and discussed in 
section 7.5 (nine pages). 







 


10 
 


Attachment 2: Scientific Assumptions, Findings, and Conclusions to 
Review 
The statute for external scientific peer review (CA Health and Safety Code, section 57004) 
states that the reviewer’s responsibility is to determine whether the scientific portion of the 
proposed rule is based upon sound scientific knowledge, methods, and practices. We request 
that you make this determination for the assumptions, findings, and conclusions that constitute 
the scientific basis of the proposed regulatory action.  


Unlike technical reports for other TMDLs, the draft staff report to support development of the 
indicator bacteria and trash TMDLs for the lower Tijuana River is not a highly technical 
document. No additional monitoring or modeling were conducted for this effort, and the draft 
staff report does not contain in-depth scientific evaluations or complex statistical analyses. 
However, it does contain values and conclusions that are based on independently produced 
technical studies/reports (supporting documents). The San Diego Water Board requests that 
reviewers assess the appropriateness of using these values and conclusions in the draft staff 
report.  


Note that a complete TMDL report must contain all of the following elements in order to be 
approved by the U.S. Environmental Protection Agency (USEPA): (1) problem statement; (2) 
numeric targets; (3) source analysis; (4) allocations; (5) implementation plan; (5) linkage 
analysis; (6) monitoring plan; and (7) margin of safety. The following discrete TMDL elements 
require the bulk of critical focus and review of the scientific basis underlying these elements: 


1. Numeric targets 


2. Source analysis with annual load estimates 


3. TMDLs and corresponding load allocations and wasteload allocations/reductions 


These elements requiring focused peer review are outlined below. 


1. Numeric Targets 


1.a.  Are the proposed numeric targets in the draft staff report reasonable and adequately 
protective? 


Numeric targets are measurable indicators that demonstrate attainment of water quality 
standards. The proposed numeric targets for bacteria and trash in the lower Tijuana River are 
set equivalent to their respective water quality objectives (WQOs), which are set forth in the 
Water Quality Control Plan for the San Diego Basin (9) (Basin Plan). 


Proposed indicator bacteria numeric targets for the lower Tijuana River are statewide contact 
recreation water quality objectives (REC-1 WQOs) established in the Basin Plan. The WQOs 
apply to Escherichia Coli (E. Coli) and enterococci and are based on an acceptable health risk 
for recreational waters of 32 illnesses per 1,000 exposed individuals. 
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The proposed trash numeric target for the lower Tijuana River is zero. The numeric target is 
derived from narrative WQOs established in the Basin Plan. The WQOs are based on 
preventing nuisance and protecting beneficial uses. 


The basis for proposing these numeric targets is primarily found in sections 3 and 7 of the draft 
staff report. The San Diego Water Board requests review of the appropriateness and adequate 
protectiveness of applying these numeric targets to the lower Tijuana River.  


2. Source Analysis 


2.a.  Are the seven transboundary flows the significant sources of anthropogenic indicator 
bacteria and trash in the lower Tijuana River? 


Source analysis identifies the potential sources of pollutants that cause impairments in water 
bodies. The San Diego Water Board identified seven significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River: the Tijuana River Flood Control Channel 
and six cross-border tributaries. These point nonpoint sources of pollution carry wastes 
generated in Mexico across the border into the U.S., polluting the lower six-mile stretch of the 
river, including the estuary, and the downstream Pacific Ocean shoreline. 


The basis for identifying the significant sources of impairments is primarily found in sections 4 
and 5 of the draft staff report. The San Diego Water Board requests review of the load 
calculations and the conclusion that the seven transboundary flows are the significant sources 
of anthropogenic indicator bacteria and trash in the lower Tijuana River. 


Supporting Documents:  


• Tijuana River Bacterial Source Identification Study (Weston Solutions, 2012) 


• City of San Diego, 2011. Excavation and Post Storm Observations in TJ River Valley. 
Prepared by URS. Estimates of trash density (abundance) are included in section 4.1 
(two pages). 


• HDR, 2020. Tijuana River Valley Needs and Opportunities Assessment – Trash 
Technical Memorandum. Prepared for the County of San Diego. Pounds-per-cubic-yard 
value for loose solid waste is included in section 3 (seven pages). 


• Lee, Lyndon, 2021. Report of Lyndon C. Lee, Ph.D. PWS. Prepared for the U.S. 
Department of Justice. Smuggler’s Gulch mean annual rainfall, subwatershed annual 
precipitation, and subwatershed areas are included in Table 10 (one page). 


• SCCWRP, 2020. Detection and Quantification of Sources of Human Fecal Pollution to 
the Marine Environment of the Southwestern U.S. Border. The presence of human fecal 
contamination in the Tijuana River due to cross-border pollution is discussed in section 
5.2 (two pages). 
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• Stantec, 2020. Feasibility Study for Sediment Basins Tijuana River International Border 
to Dairy Mart Road. Prepared for USIBWC. The anticipated main channel comingled 
sediment/trash/debris deposition volume is included in section 5.8 (one page).  


• Tijuana River Valley Recovery Team, 2012. Tijuana River Valley Recovery Strategy: 
Living with the Water. U.S. and Mexico watershed areas are included on page 5 (one 
page). 


• URS, 2010. Report of Trash, Waste Tire and Sediment Characterization: Tijuana River 
Valley, San Diego, California. Prepared for CalRecycle. Estimates for trash abundance 
are included in section 6.1 (four pages). 


• URS, 2016. Tijuana River Watershed Management Area Final Water Quality 
Improvement Plan. Prepared for the City of Imperial Beach, City of San Diego, and 
County of San Diego March 2016. Subwatershed land uses are included in Tables 1-2 
and 2-13 in (two pages). 


• USIBWC, 2008. Final Programmatic Environmental Impact Statement: Improvements to 
the Tijuana River Flood Control Project. Prepared by Parsons. Presence of substantial 
amounts of trash originating from Tijuana acknowledged in section 2.2 (two pages).  


• Weston Solutions, 2012. Tijuana River Bacterial Source Identification Study. Prepared 
for the City of Imperial Beach. The sources of anthropogenic bacteria and annual 
bacteria loads from Mexico are discussed in section 4.5 and section 5.5 (four pages). 
Results from a groundwater special study are presented in section 7.4 and discussed in 
section 7.5 (nine pages). 


3. TMDLs and Corresponding Load Allocations and Wasteload Allocations/Reductions 


3.a.  Are the proposed TMDLs and load/wasteload allocations reasonable and adequately 
protective? 


3.b.  Are the reductions in indicator bacteria concentrations that are required to attain 
water quality standards calculated appropriately? 


A TMDL for a given water body/pollutant combination is based on the amount of pollutant the 
water body can receive without experiencing impairments (referred to as “loading capacity”) 
with a margin of safety applied to account for any uncertainties. Once the TMDL is established, 
pollutant sources receive load allocations for nonpoint sources and wasteload allocations for 
point sources. The draft staff report identifies load allocations and wasteload allocations so that 
the San Diego Water Board and responsible parties can take appropriate control actions to 
achieve load allocations and wasteload allocations and attain water quality standards in the 
lower Tijuana River.  
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The proposed TMDLs for indicator bacteria in the lower Tijuana River are based on E. Coli and 
enterococci concentrations that indicate the potential presence of illness-causing pathogens. 
They contain two implicit margins of safety: (1) The extensive epidemiological studies and risk 
analyses conducted by USEPA, upon which the indicator bacteria WQOs are based and (2) 
State Water Board’s choice of indicator bacteria WQOs corresponding to 32 illnesses per 
1,000 recreators (versus 36 illnesses per 1,000 recreators) for protection of public health 
because it is the more conservative estimate of the two USEPA recommendations. 


The corresponding load and wasteload allocations are set equal to the concentration-based 
TMDLs. The draft staff report also includes calculations of indicator bacteria reductions 
required at nine key sites in order to meet water quality objectives. These key sites correspond 
to: (1) the significant sources of pollution (sites are located immediately north of the U.S.-
Mexico border and representative of loads coming exclusively from Mexico’s subwatersheds) 
or (2) sites in the main channel of the river, downstream of the border, that are impacted by 
these sources. The wasteload reductions were calculated using a statistical rollback method to 
determine wasteload reductions required to attain the beneficial uses. The statistical rollback 
method prescribes a procedure for using statistical characteristics of a concentration 
distribution to estimate future concentrations after management actions to address sources 
have been implemented. This method was used previously by another regional water board, 
the North Coast Regional Water Quality Control Board, to calculate wasteload reductions for 
the Russian River watershed pathogen TMDLs it adopted in 2019. 


The proposed TMDL for trash in the lower Tijuana River is zero, based on preventing nuisance 
and protecting beneficial uses. Therefore, the wasteload allocations for the seven identified 
significant sources of trash are also zero and the corresponding required wasteload reductions 
are 100%. The trash loading into the lower Tijuana River Valley was estimated for significant 
sources (transboundary flows) and potential U.S.-side sources. 


The basis for establishing TMDLs, load and wasteload allocations, and required wasteload 
reductions is primarily found in sections 4 and 6 of the draft staff report. The San Diego Water 
Board requests review of the appropriateness and adequate protectiveness of the proposed 
TMDLs, load and wasteload allocations, and wasteload reductions. 


Note Regarding USEPA Recommendations 
USEPA’s recommended indicator bacteria criteria corresponding to 32 illnesses per 1,000 
recreators are: 


• A six-week rolling geometric mean (GM) of E. Coli not to exceed 100 colony forming 
units (CFU) per 100 milliliters (mL), calculated weekly, and a standard threshold value 
(STV) of 320 CFU/100 mL not to be exceeded by more than 10 percent of the samples 
collected in a calendar month, calculated in a static manner. 


• A six-week rolling geometric mean of enterococci not to exceed 30 CFU/100 mL, 
calculated weekly, with an STV of 110 CFU/100 mL not to be exceeded by more than 10 
percent of the samples collected in a calendar month, calculated in a static manner. 
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The terms “criteria” and “objectives” are a frequent source of confusion. Water quality “criteria” 
are values recommended by USEPA for adoption by the states. If promulgated by USEPA, the 
criteria become enforceable water quality “objectives” in California parlance. Water quality 
objectives can be either numeric or narrative. 


Supporting Documents 
• AECOM, 2016. Nelson Sloan Management and Operations Plan and Cost Analysis. 


Prepared for the County of San Diego. Anticipated sediment excavation volumes are 
included in section 1.5.1 (eight pages). 


• City of San Diego, 2011. Excavation and Post Storm Observations in TJ River Valley. 
Prepared by URS. Estimates of trash density (abundance) are included in section 4.1 
(two pages). 


• HDR, 2020. Tijuana River Valley Needs and Opportunities Assessment – Trash 
Technical Memorandum. Prepared for the County of San Diego. Pounds-per-cubic-yard 
value for loose solid waste is included in section 3 (seven pages). 


• Lee, Lyndon, 2021. Report of Lyndon C. Lee, Ph.D. PWS. Prepared for the U.S. 
Department of Justice. Smuggler’s Gulch mean annual rainfall, subwatershed annual 
precipitation, and subwatershed areas are included in Table 10 (one page). 


• Los Angeles Regional Water Quality Control (LARWQCB), 2007. Trash Total Maximum 
Daily Loads for the Los Angeles River Watershed. Litter generation rate (baseline 
wasteload allocation) for freeways is included in section VI.D. and rates for other land 
uses are included in Appendix III (three pages). 


• Stantec, 2020. Feasibility Study for Sediment Basins Tijuana River International Border 
to Dairy Mart Road. Prepared for USIBWC. The anticipated main channel comingled 
sediment/trash/debris deposition volume is included in section 5.8 (one page).  


• Tijuana River Valley Recovery Team, 2012. Tijuana River Valley Recovery Strategy: 
Living with the Water. U.S. and Mexico watershed areas are included on page 5 (one 
page). 


• URS, 2010. Report of Trash, Waste Tire and Sediment Characterization: Tijuana River 
Valley, San Diego, California. Prepared for CalRecycle. Estimates for trash abundance 
are included in section 6.1 (four pages). 


• URS, 2016. Tijuana River Watershed Management Area Final Water Quality 
Improvement Plan. Prepared for the City of Imperial Beach, City of San Diego, and 
County of San Diego March 2016. Subwatershed land uses are included in Tables 1-2 
and 2-13 in (two pages). 
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State Water Resources Control Board
16 June 2023


Shimshon Belkin, Ph.D., Professor             Sent via email
Department of Plant and Environmental Sciences
The Alexander Silberman Institute of Life Sciences
Silberman Life Sciences Building 3-482
The Hebrew University of Jerusalem
Jerusalem 91904, Israel


SUBJECT: COMMENCEMENT OF REVIEW OF PROPOSED TOTAL MAXIMUM DAILY 
LOADS FOR INDICATOR BACTERIA AND TRASH IN THE LOWER TIJUANA RIVER 


Dear Professor Belkin, 


Thank you for accepting the role as an external scientific peer reviewer of said 
request. The purpose of this letter is to initiate the external peer review. 


Components of the review: 
1. Request for External Scientific Peer Review, with the following attachments: 


a. Attachment 1: Plain English Summary. 


b. Attachment 2: Scientific Assumptions, Findings, and Conclusions to Review. 


c. Attachment 3: Individuals who Participated in the Development of the 
Proposal. 


d. Attachment 4: References Cited. 


2. Proposed rule or related documents (Draft TMDL staff report).


3. Electronic copies of references cited. 


4. Guidance for Reviewers. 


All components of the review are posted at a secure FTP site: 
Site: https://ftp.waterboards.ca.gov 


· Username: gbowes-ftp28 


· Password: zvdPDX


The findings, assumptions, and conclusions that need review are listed in Attachment 2 
of the review request. I ask that you review those findings, assumptions, and 



https://ftp.waterboards.ca.gov/WebInterface/login.html





Shimshon Belkin, Ph.D. - 2 - 16 June 2023


conclusions which you previously stated, in communications with me dated 02 June 
2023, that you could address with confidence, based on your expertise and experience. 
These are the following conclusions with a focus on microbial pathogens and indicators: 


1.a. Are the proposed numeric targets in the draft staff report reasonable and 
adequately protective? 


2.a. Are the seven transboundary flows the significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River?


3.a. Are the proposed TMDLs and load/wasteload allocations reasonable and 
adequately protective?


3.b. Are the reductions in indicator bacteria concentrations that are required to 
attain water quality standards calculated appropriately?


If you decide to address other assumptions, findings, or conclusions, identify the 
expertise and experience you are relying on to do so. Please refer to Guidance for 
Reviewers for more information about your review and subsequent report, including 
formatting and web accessibility guidelines. 


I will help provide support for any questions you have. To ensure a clear record of our 
communication, all communications should be in writing (email is preferred). My email 
address below should prepopulate an email. 


Please email your review to me no later than 04 August 2023. I will forward all reviews 
and the curricula vitae of all reviewers to the requesting organization. All information 
may be posted on their website. 


The organization requesting the review may require clarification or additional 
information on a specific subject. If this occurs, I will ask you to supplement your review 
to address those comments. 


Your participation in this review assignment is most appreciated. 


Sincerely, 


Carol Perkins 
Manager, CalEPA External Scientific Peer Review Program 
Office of Research, Planning, and Performance 
State Water Resources Control Board 
1001 “I” Street, 13th Floor Sacramento, California 95814 
Carol.Perkins@waterboards.ca.gov 



mailto:Carol.Perkins@waterboards.ca.gov?subject=[ESPR%20Reviewer]%20






State Water Resources Control Board
16 June 2023


Win Cowger, Ph.D.             Sent via email
Moore Institute for Plastic Pollution Research


SUBJECT: COMMENCEMENT OF REVIEW OF PROPOSED TOTAL MAXIMUM DAILY 
LOADS FOR INDICATOR BACTERIA AND TRASH IN THE LOWER TIJUANA RIVER 


Dear Doctor Cowger, 


Thank you for accepting the role as an external scientific peer reviewer of said 
request. The purpose of this letter is to initiate the external peer review. 


Components of the review: 
1. Request for External Scientific Peer Review, with the following attachments: 


a. Attachment 1: Plain English Summary. 


b. Attachment 2: Scientific Assumptions, Findings, and Conclusions to Review. 


c. Attachment 3: Individuals who Participated in the Development of the 
Proposal. 


d. Attachment 4: References Cited. 


2. Proposed rule or related documents (Draft TMDL staff report).


3. Electronic copies of references cited. 


4. Guidance for Reviewers. 


All components of the review are posted at a secure FTP site: 
Site: https://ftp.waterboards.ca.gov 


· Username: gbowes-ftp28 


· Password: zvdPDX


The findings, assumptions, and conclusions that need review are listed in Attachment 2 
of the review request. I ask that you review those findings, assumptions, and 
conclusions which you previously stated, in communications with me dated 01 June 
2023, that you could address with confidence, based on your expertise and experience. 



https://ftp.waterboards.ca.gov/WebInterface/login.html





Win Cowger, Ph.D. - 2 - June 16, 2023


These are the following conclusions with a focus on the trash components of these 
TMDLs: 


1.a. Are the proposed numeric targets in the draft staff report reasonable and 
adequately protective? 


2.a. Are the seven transboundary flows the significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River?


3.a. Are the proposed TMDLs and load/wasteload allocations reasonable and 
adequately protective?


If you decide to address other assumptions, findings, or conclusions, identify the 
expertise and experience you are relying on to do so. Please refer to Guidance for 
Reviewers for more information about your review and subsequent report, including 
formatting and web accessibility guidelines. 


I will help provide support for any questions you have. To ensure a clear record of our 
communication, all communications should be in writing (email is preferred). My email 
address below should prepopulate an email. 


Please email your review to me no later than 04 August 2023. I will forward all reviews 
and the curricula vitae of all reviewers to the requesting organization. All information 
may be posted on their website. 


The organization requesting the review may require clarification or additional 
information on a specific subject. If this occurs, I will ask you to supplement your review 
to address those comments. 


Your participation in this review assignment is most appreciated. 


Sincerely, 


Carol Perkins 
Manager, CalEPA External Scientific Peer Review Program 
Office of Research, Planning, and Performance 
State Water Resources Control Board 
1001 “I” Street, 13th Floor Sacramento, California 95814 
Carol.Perkins@waterboards.ca.gov 



mailto:Carol.Perkins@waterboards.ca.gov?subject=[ESPR%20Reviewer]%20






State Water Resources Control Board
16 June 2023


Jon M. Hathaway, Ph.D.                 Sent via email
Associate Professor Dept. of Civil & Environmental Engineering 
University of Tennessee Knoxville 
415 John D. Tickle Engineering Building 
Knoxville, Tennessee, 3 7996


SUBJECT: COMMENCEMENT OF REVIEW OF PROPOSED TOTAL MAXIMUM DAILY 
LOADS FOR INDICATOR BACTERIA AND TRASH IN THE LOWER TIJUANA RIVER 


Dear Professor Hathaway, 


Thank you for accepting the role as an external scientific peer reviewer of said 
request. The purpose of this letter is to initiate the external peer review. 


Components of the review: 
1. Request for External Scientific Peer Review, with the following attachments: 


a. Attachment 1: Plain English Summary. 


b. Attachment 2: Scientific Assumptions, Findings, and Conclusions to Review. 


c. Attachment 3: Individuals who Participated in the Development of the 
Proposal. 


d. Attachment 4: References Cited. 


2. Proposed rule or related documents (Draft TMDL staff report).


3. Electronic copies of references cited. 


4. Guidance for Reviewers. 


All components of the review are posted at a secure FTP site: 
Site: https://ftp.waterboards.ca.gov 


· Username: gbowes-ftp28 


· Password: zvdPDX


The findings, assumptions, and conclusions that need review are listed in Attachment 2 
of the review request. I ask that you review those findings, assumptions, and 
conclusions which you previously stated, in communications with me dated 6 June
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Jon M. Hathaway, Ph.D. - 2 - June 16, 2023


2023, that you could address with confidence, based on your expertise and experience. 
These are the following conclusions with a focus on microbial pathogens and indicators: 


1.a. Are the proposed numeric targets in the draft staff report reasonable and 
adequately protective? 


2.a. Are the seven transboundary flows the significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River?


3.a. Are the proposed TMDLs and load/wasteload allocations reasonable and 
adequately protective?


3.b. Are the reductions in indicator bacteria concentrations that are required to 
attain water quality standards calculated appropriately?


If you decide to address other assumptions, findings, or conclusions, identify the 
expertise and experience you are relying on to do so. Please refer to Guidance for 
Reviewers for more information about your review and subsequent report, including 
formatting and web accessibility guidelines. 


I will help provide support for any questions you have. To ensure a clear record of our 
communication, all communications should be in writing (email is preferred). My email 
address below should prepopulate an email. 


Please email your review to me no later than 04 August 2023. I will forward all reviews 
and the curricula vitae of all reviewers to the requesting organization. All information 
may be posted on their website. 


The organization requesting the review may require clarification or additional 
information on a specific subject. If this occurs, I will ask you to supplement your review 
to address those comments. 


Your participation in this review assignment is most appreciated. 


Sincerely, 


Carol Perkins 
Manager, CalEPA External Scientific Peer Review Program 
Office of Research, Planning, and Performance 
State Water Resources Control Board 
1001 “I” Street, 13th Floor Sacramento, California 95814 
Carol.Perkins@waterboards.ca.gov 



mailto:Carol.Perkins@waterboards.ca.gov?subject=[ESPR%20Reviewer]%20






State Water Resources Control Board
16 June 2023


Micaella Raíssa Falcão de Moura, Ph.D.             Sent via email
Professor Catholic University of Pernambuco
R. do Príncipe, 526 - Boa Vista
Recife - Pernambuco, Brazil
CEP: 50050-900 


SUBJECT: COMMENCEMENT OF REVIEW OF PROPOSED TOTAL MAXIMUM DAILY 
LOADS FOR INDICATOR BACTERIA AND TRASH IN THE LOWER TIJUANA RIVER 


Dear Professor Moura, 


Thank you for accepting the role as an external scientific peer reviewer of said 
request. The purpose of this letter is to initiate the external peer review. 


Components of the review: 
1. Request for External Scientific Peer Review, with the following attachments: 


a. Attachment 1: Plain English Summary. 


b. Attachment 2: Scientific Assumptions, Findings, and Conclusions to Review. 


c. Attachment 3: Individuals who Participated in the Development of the 
Proposal. 


d. Attachment 4: References Cited. 


2. Proposed rule or related documents (Draft TMDL staff report).


3. Electronic copies of references cited. 


4. Guidance for Reviewers. 


All components of the review are posted at a secure FTP site: 
Site: https://ftp.waterboards.ca.gov 


· Username: gbowes-ftp28 


· Password: zvdPDX


The findings, assumptions, and conclusions that need review are listed in Attachment 2 
of the review request. I ask that you review those findings, assumptions, and 
conclusions which you previously stated, in communications with me dated 04 June 
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Micaella Moura, Ph.D. - 2 - June 16, 2023


2023, that you could address with confidence, based on your expertise and experience. 
These are the following conclusions with a focus on the trash components of these 
TMDLs: 


2.a. Are the seven transboundary flows the significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River?


If you decide to address other assumptions, findings, or conclusions, identify the 
expertise and experience you are relying on to do so. Please refer to Guidance for 
Reviewers for more information about your review and subsequent report, including 
formatting and web accessibility guidelines. 


I will help provide support for any questions you have. To ensure a clear record of our 
communication, all communications should be in writing (email is preferred). My email 
address below should prepopulate an email. 


Please email your review to me no later than 04 August 2023. I will forward all reviews 
and the curricula vitae of all reviewers to the requesting organization. All information 
may be posted on their website. 


The organization requesting the review may require clarification or additional 
information on a specific subject. If this occurs, I will ask you to supplement your review 
to address those comments. 


Your participation in this review assignment is most appreciated. 


Sincerely, 


Carol Perkins 
Manager, CalEPA External Scientific Peer Review Program 
Office of Research, Planning, and Performance 
State Water Resources Control Board 
1001 “I” Street, 13th Floor Sacramento, California 95814 
Carol.Perkins@waterboards.ca.gov 



mailto:Carol.Perkins@waterboards.ca.gov?subject=[ESPR%20Reviewer]%20






CalEPA Peer Review Program
Guidance for Reviewers


Updated June 2023


Communication with the CalEPA Peer Review Program. To ensure a clear record of 
our communication, all our communications should be in writing (email is preferred).


Confidentiality. You are required to help maintain the confidentiality of this review 
process.


· Confidentiality began at the point you were contacted by the University of 
California, Berkeley (UC).


· You should not inform others about your role as reviewer.


· You will not know the names of other reviewers until all reviews are complete and 
the requesting organization decides to release reviews.


· You are not allowed to discuss the proposal with employees of the requesting 
organization or individuals who participated in development of the proposal. The 
individuals who participated in development are listed in Attachment 3 of the 
review request. Please let the CalEPA Program know if you have a question, and 
we will provide the support between you and the requesting organization. 


Independence. If you learn what you are reviewing was developed by someone with 
whom you share a common supervisor or have or had a working relationship, you must 
let us know so that we can determine whether to seek another peer reviewer. For 
example, if the CalEPA organization asking for the review contracted with someone in 
your department or organization to help develop the material you were asked to review, 
you have a potential conflict of interest.


Your review. The statutory mandate for external scientific peer review (California 
Health and Safety Code Section 57004) states that the reviewer’s responsibility is to 
determine whether “the scientific portion of the proposed rule is based upon sound 
scientific knowledge, methods, and practices.” Your review should take into account 
both the scientific basis for the proposed rule and the intended application or 
implementation of that science in the context of the proposed rule. 


Note: you are also invited to identify and address additional subjects that should be 
considered as part of the scientific basis of the proposed rule, and to consider, whether 
you conclude the proposed rule, taken as a whole, is based on sound scientific 
knowledge, methods, and practices. 


You may have been asked to review the implementation or application of science 
that has previously been peer reviewed. In some cases, there is a clear, previously 
reviewed scientific basis for what you are reviewing but the scientific basis of a new 
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implementation of the science still must be reviewed. For example, the scientific 
foundation for a drinking water standard may have been reviewed when the drinking 
water standard was adopted, but you might determine that the same scientific 
foundation does not support the use of the same standard to protect aquatic life in a 
river.


You may ask for clarification or for additional specific supporting documents. We 
will provide what we can to you and all reviewers. Send clarification questions to the 
CalEPA Program.


Text to include in your review. 


· Your name, professional affiliation, and the date. 


· The name of the item you are reviewing.


· Begin your review with, “Based on my expertise and experience, I am reviewing 
the findings, assumptions, or conclusions I agreed I could review with 
confidence:” and list them by number, as they are referred to in Attachment 2 
of the review request.


Formatting your review. To ensure all people can perceive, understand, navigate, and 
interact with the materials posted on CalEPA websites, files posted on these websites 
must meet accessibility criteria. Your peer review may be posted on a CalEPA website 
so you must submit your review in an accessible format. The recommended way to 
make your file accessible is to use Microsoft Word to write your review and to use only 
basic text and headings during document creation. Then, run the built-in Word 
Accessibility Checker and resolve any accessibility issues.


Making your review accessible is your responsibility but staff at the UC may be able to 
assist you by suggesting changes for your approval.


General accessibility criteria include:


· Text. Text should be black, in Arial, size 12 points or larger.


· Non-text elements. If you use them, equations, graphs, figures, images, charts, 
or tables must follow accessibility criteria regarding meaningful captions and 
alternative text.


· Layout. Avoid complex document layouts, such as having text in more than one 
column, use of text boxes, use of color, and applying different font styles (i.e., 
bolding, underlining, etc.). It’s best to avoid letterhead, signatures, headers, and 
footers, aside from page numbers.


· Other requirements. There are also additional accessibility formatting 
requirements, including meaningful hyperlink text and appropriate use of styles 
for headings and lists.
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The links below provide some information on accessible online content:


· Resources for Creating Accessible Content (created by the California Department 
of Rehabilitation).


· Video lessons for accessible Word documents (created by Microsoft).


· State, Federal, and Other Related Laws & Regulations on Digital Accessibility 
(created by the California Department of Rehabilitation).


You may be asked to supplement your review. The organization requesting the 
review may require clarification or additional information on a specific subject. If this 
occurs, the CalEPA Program will contact you to revise your review to address those 
comments.


If you are asked to discuss your comments. After you have submitted your review, 
you may be approached by third parties, the press, or by colleagues. You are under no 
obligation to discuss your comments with them and we recommend that you do not. 
Outside parties are provided an opportunity to address a proposed regulatory action 
during the public comment period. Discussions outside the provided avenues for 
comment could seriously impede the established process for vetting the proposal under 
consideration. Please direct third parties to the CalEPA Program.



https://www.dor.ca.gov/Home/DocumentAccessibility

https://support.office.com/en-us/article/video-check-the-accessibility-of-your-document-9d660cba-1fcd-45ad-a9d1-c4f4b5eb5b7d

https://www.dor.ca.gov/Home/Laws
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S. Belkin short CV, March 2021 


March 2021 


Curriculum vitae, Shimshon Belkin 
Major research interests: 
Environmental microbiology/Microbial ecology; Biosensors for environmental monitoring; Bio-detection of 
trace pharmaceuticals and explosives; Water quality assessment. 
Personal: 
Born July 17, 1951, Tel Aviv, Israel 
Home address: 2 Tnuat Hameri St. Kiryat Ono 55286, Israel. Tel.  972-54-8820512 
Updated list of publications: 
http://scholar.google.com/citations?user=C5Xz2VkAAAAJ&hl=en    
Education and employment: 
1975 B.Sc. (Cum Laude). The Hebrew University of Jerusalem, Israel: Biology. 
1983 Ph.D., The Hebrew University of Jerusalem; Oceanography. 
1983 – 1984 Guest Investigator, Department of Biology, Woods Hole Oceanographic Institution, Woods 


Hole, Massachusetts 
1984 - 1986 Research Fellow, Department of Physiology/Anatomy, University of California, Berkeley  
1986 - 1996 Lecturer, Senior Lecturer, Associate Professor. Laboratory for Environmental Microbiology, 


The J. Blaustein Institute for Desert Research, Ben-Gurion University of the Negev, Israel 
1989 - 1993  Member, Board of Directors, the Interuniversity Institute of Marine Sciences, Eilat 
1993 - 1994 Visiting Scientist, DuPont Central Research and development, DE, USA 
1996 - 2003 Associate Professor, Division of Environmental Sciences, The Fredy and Nadine Herrmann 


Graduate School of Applied Science, The Hebrew University, Jerusalem 
2000 - 2003 Director, Division of Environmental Sciences, The Fredy and Nadine Herrmann Graduate 


School of Applied Science 
2000 - 2006 Director, M.Sc. Program in Industry Management (A joint program of the Faculty of Natural 


Sciences and School of Business Administration) 
2003 - 2006 Director, Environmental Studies Program, Hebrew University  
1998, 2003  Israel’s delegate to OECD: Molecular Technologies for Safe Drinking Water 
1998 - 2000 President, Israel Society for Ecology and Environmental Quality Sciences 
2004 -  Full professor, Plant and Environmental Sciences, Institute of Life Sciences, the Hebrew 


University of Jerusalem 
2004 -  Member, Advisory Board, Ministry of Education High School Biotechnology Program 
2004 - 2007 Member, committee for the determination of new Israeli drinking water quality standards 


(The “Adin Committee”); Chair, sub-committee for the determination of new microbial 
drinking water standards 


2006, 2011 Chair, committee for the determination of Israeli recreational water quality standards 
2011 -   Ministry of Labor & Social Welfare Chair in Industrial Hygiene 
2008 - 2014 Director, Hebrew University Inter-Faculty Biotechnology Program 
2011 - 2012 Member, Ministry of the Environment Inter-Ministry Committee for encouraging tap water 


consumption 
2013 - 2015 Chair, Department of Plant & Environmental Sciences, Institute of Life Sciences, the Hebrew 


University of Jerusalem 
2014 - Member, advisory committee to the Ministry of Health on water quality; Chair, sub-


committee on microbial water quality 



http://scholar.google.com/citations?user=C5Xz2VkAAAAJ&hl=en






Win Cowger 
ENVIRONMENTAL SCIENTIST 


Moore Institute for Plastic Pollution Research 


 1 515 298 3869 |  wincowger@gmail.com |  wincowger.com |  0000-0001-9226-3104 |  wincowgerDEV | 


 win-cowger-6273b0136 |  Win_OpenData 


I use science, data, and software to tackle the global challenges of plastic pollution and waste. This CV was 
produced with an application I built hosted at https://wincowger.shinyapps.io/DataDrivenCV/ 


Education 


University of California, Riverside 
PHD. ENVIRONMENTAL SCIENCE SOIL AND WATER 


• (3.6 GPA) 


Riverside, CA, USA 


2017 –> 2021 


Employment 


Moore Institute for Plastic Pollution Research Long Beach, CA, USA 


RESEARCH SCIENTIST October 2021 –> Current 


• Leading research on plastic pollution, applying for grants, publishing peer reviewed papers, collecting field and lab based data. 


Publications 
PEER-REVIEWED ARTICLES 


PLOS ONE Global 
SECOND AUTHOR (LINK: HTTPS://DOI.ORG/10.1371/JOURNAL.PONE.0281596) 2023 


• Eriksen, M., Cowger, W., Erdle, L. M., Coffin, S., Villarrubia-Gómez, P., Moore, C. J., Carpenter, E. J., Day, R. H., Thiel, M., & Wilcox, C. (2023). A 
growing plastic smog, now estimated to be over 170 trillion plastic particles afloat in the world’s oceans-Urgent solutions required. PloS One, 
18(3), e0281596. 


AGU: Community Science Pinole, CA, USA 


FIRST AUTHOR (LINK: HTTPS://DOI.ORG/10.1029/2022CSJ000017) 2023 


• Cowger, W., Gomez, I., Martinez-Rubin, N., Moriarty, A., Harwell, T., & Anich, L. (2023). Community science�informed local policy: A case study 
in Pinole creek litter assessment. Community Science, 2(1). https://doi.org/10.1029/2022csj000017 


Environmental Science: Processes & Impacts Bangladesh 


COAUTHOR (LINK: HTTPS://DOI.ORG/10.1039/D3EM00014A) 2023 


• Rakib, M. R. J., Al Nahian, S., Madadi, R., Haider, S. M. B., De-la-Torre, G. E., Walker, T. R., Jonathan, M. P., Cowger, W., Khandaker, M. U., & Idris, A. 
M. (2023). Spatiotemporal trends and characteristics of microplastic contamination in a large river-dominated estuary. Environmental Science. 
Processes & Impacts. https://doi.org/10.1039/d3em00014a 


Atmouspheric Pollution Research Southern California, USA 


COAUTHOR (LINK: HTTPS://DOI.ORG/10.1016/J.APR.2023.101651) 2023 


• Leonard, J., Borthakur, A., Koutnik, V. S., Brar, J., Glasman, J., Cowger, W., Dittrich, T. M., & Mohanty, S. K. (2023). Challenges of using leaves as a 
biomonitoring system to assess airborne microplastic deposition on urban tree canopies. Atmospheric Pollution Research, 14(2), 101651. 


Journal of Hydrology: Regional Studies Southern California, USA 


FIRST AUTHOR (LINK: HTTPS://DOI.ORG/10.1016/J.EJRH.2022.101264) 2022 


• Cowger, W., Gray, A., Brownlee, S., Hapich, H., Deshpande, A., & Waldschläger, K. (2022). Estimating floating macroplastic flux in the Santa Ana 
River, California. Journal of Hydrology: Regional Studies, 44, 101264. 


Chemosphere Global 
SECOND AUTHOR (LINK: HTTPS://DOI.ORG/10.1016/J.CHEMOSPHERE.2022.137300) 2022 


• Frond, H. D., Cowger, W., Renick, V., Brander, S., Primpke, S., Sukumaran, S., Elkhatib, D., Barnett, S., Navas-Moreno, M., Rickabaugh, K., Vollnhals, 
F., O’Donnell, B., Lusher, A., Lee, E., Lao, W., Amarpuri, G., Sarau, G., & Christiansen, S. (2022). What determines accuracy of chemical identifica-
tion when using microspectroscopy for the analysis of microplastics? Chemosphere, 137300. 



mailto:wincowger@gmail.com

http://wincowger.com

https://orcid.org/0000-0001-9226-3104

https://github.com/wincowgerDEV

https://www.linkedin.com/in/win-cowger-6273b0136

https://twitter.com/Win_OpenData

https://wincowger.shinyapps.io/DataDrivenCV/

HTTPS://DOI.ORG/10.1016/J.CHEMOSPHERE.2022.137300

HTTPS://DOI.ORG/10.1016/J.EJRH.2022.101264

HTTPS://DOI.ORG/10.1016/J.APR.2023.101651

https://doi.org/10.1039/d3em00014a

HTTPS://DOI.ORG/10.1039/D3EM00014A

https://doi.org/10.1029/2022csj000017

HTTPS://DOI.ORG/10.1029/2022CSJ000017

HTTPS://DOI.ORG/10.1371/JOURNAL.PONE.0281596





Science of the Total Environment Global 
COAUTHOR (LINK: HTTPS://DOI.ORG/10.1016/J.SCITOTENV.2022.158866) 2022 


• Koutnik, V. S., Leonard, J., El Rassi, L. A., Choy, M. M., Brar, J., Glasman, J. B., Cowger, W., & Mohanty, S. (2022). Children’s playgrounds contain 
more microplastics than other areas in urban parks. The Science of the Total Environment, 158866. 


Chemosphere Global 
COAUTHOR (LINK: HTTPS://DOI.ORG/10.1016/J.CHEMOSPHERE.2022.136449) 2022 


• Kotar, S., McNeish, R., Murphy-Hagan, C., Renick, V., Lee, C.-F. T., Steele, C., Lusher, A., Moore, C., Minor, E., Schroeder, J., Helm, P., Rickabaugh, 
K., De Frond, H., Gesulga, K., Lao, W., Munno, K., Thornton Hampton, L. M., Weisberg, S. B., Wong, C. S., … Rochman, C. M. (2022). Quantitative 
assessment of visual microscopy as a tool for microplastic research: Recommendations for improving methods and reporting. Chemosphere, 
136449. 


Microplastics and Nanoplastics California, USA 


CORRESPONDING AUTHOR (LINK: HTTPS://DOI.ORG/10.1186/S43591-022-00035-1) 2022 


• Hapich, H., Cowger, W., Gray, A. et al. Trash Taxonomy Tool: harmonizing classification systems used to describe trash in environments. Mi-
cropl.&Nanopl. 2, 15 (2022). 


Water Research Southern California, USA 


COAUTHOR (LINK: HTTPS://DOI.ORG/10.1016/J.WATRES.2022.118950) 2022 


• Koutnik, V. S., Leonard, J., Brar, J., Cao, S., Glasman, J. B., Cowger, W., Ravi, S., & Mohanty, S. K. (2022). Transport of microplastics in stormwater 
treatment systems under freeze-thaw cycles: Critical role of plastic density. Water Research, 222, 118950. 


Earth-Science Reviews Global 
COAUTHOR (LINK: HTTPS://DOI.ORG/10.1016/J.EARSCIREV.2022.104021) 2022 


• Waldschläger, K., Brückner, M. Z. M., Carney Almroth, B., Hackney, C. R., Adyel, T. M., Alimi, O. S., Belontz, S. L., Cowger, W., Doyle, D., Gray, A., 
Kane, I., Kooi, M., Kramer, M., Lechthaler, S., Michie, L., Nordam, T., Pohl, F., Russell, C., Thit, A., … Wu, N. (2022). Learning from natural sediments 
to tackle microplastics challenges: A multidisciplinary perspective. Earth-Science Reviews, 228, 104021. 


Frontiers of Environmental Science & Engineering Canada 


COAUTHOR (LINK: HTTPS://DOI.ORG/10.3389/FENVS.2022.912107) 2022 


• Jenkins, T., Persaud, B. D., Cowger, W., Szigeti, K., Roche, D. G., Clary, E., Slowinski, S., Lei, B., Abeynayaka, A., Nyadjro, E. S., Maes, T., Thornton 
Hampton, L., Bergmann, M., Aherne, J., Mason, S. A., Honek, J. F., Rezanezhad, F., Lusher, A. L., Booth, A. M., … Van Cappellen, P. (2022). Current 
State of Microplastic Pollution Research Data: Trends in Availability and Sources of Open Data. Frontiers of Environmental Science & Engineering 
in China, 10. 


Environmental Research Letters Southern California, USA 


FIRST AUTHOR (LINK: HTTPS://IOPSCIENCE.IOP.ORG/ARTICLE/10.1088/1748-9326/AC3C6A) 2022 


• Cowger, W., Gray, A., Hapich, H., Osei-Enin, J., Olguin, S., Huynh, B., Nogi, H., Singh, S., Brownlee, S., Fong, J., Lok, T., Singer, G., & Ajami, H. (2022). 
Litter origins, accumulation rates, and hierarchical composition on urban roadsides of the Inland Empire, California. Environmental Research 
Letters: ERL, 17(1), 015007. 


Funding 
ONGOING 


Natinal Renewable Energy Lab ($110,000) USA 


PI (MOORE INSTITUTE) 2022 –> Current 


• Water Pact 


Possibility Lab ($250,000) California, USA 


PI (MOORE INSTITUTE, UCR, SFEI) 2022 –> Current 


• Microplastics Data Portal 


COMPLETED 


UC Riverside ($14,400) Riverside, CA, USA 


PI (UCR) 2021 –> 2021 


• Dissertation Year Fellowship 


NSF ($138,000) Riverside, CA, USA 


PI (PERSONAL) 2018 –> 2021 


• National Science Foundation GRFP 


UC Riverside ($40,000) Riverside, CA, USA 


PI (PERSONAL) 2017 –> 2021 


• Chancellors Distinguished Fellowship 



HTTPS://IOPSCIENCE.IOP.ORG/ARTICLE/10.1088/1748-9326/AC3C6A

HTTPS://DOI.ORG/10.3389/FENVS.2022.912107

HTTPS://DOI.ORG/10.1016/J.EARSCIREV.2022.104021

HTTPS://DOI.ORG/10.1016/J.WATRES.2022.118950

HTTPS://DOI.ORG/10.1186/S43591-022-00035-1

HTTPS://DOI.ORG/10.1016/J.CHEMOSPHERE.2022.136449

HTTPS://DOI.ORG/10.1016/J.SCITOTENV.2022.158866
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JON M. HATHAWAY, PHD, PE
415 John D. Tickle Engineering Building


Knoxville, Tennessee, 37996
Email: hathaway@utk.edu 


Web: hathaway.utk.edu 


PROFESSIONAL EXPERIENCE
Associate Professor – University of Tennessee at Knoxville, Department of Civil and 


Environmental Engineering (August 2019 – present)


Assistant Professor – University of Tennessee at Knoxville, Department of Civil and 
Environmental Engineering (August 2013 – July 2019)


· Adjunct Assistant Professor – North Carolina State University, Department of Biological 
and Agricultural Engineering (April 2017 – present)


· Visiting Professor – Politechnika Krakowska, Krakow, Poland (May-June 2018)


Water Resources Engineer – Biohabitats, Inc. (February 2011 – June 2013)


RELEVANT HONORS AND AWARDS
· David W. Goodpasture Endowed Faculty Award - Department of Civil and Environmental 


Engineering – University of Tennessee (2018, 2019, 2020)
· Chancellor’s Award for Success in Multidisciplinary Research – University of Tennessee (2018)
· National Science Foundation CAREER Award (2016)


RELEVANT PUBLICATIONS
TOTAL Journal Articles (59), Google Scholar H-Index = 22


1. Epps, T.H., and J.M. Hathaway. (Accepted). “Assessment of inter-event water quality variability 
and pollutant dynamics in the context of effective impervious area.” Journal of Sustainable Water 
in the Built Environment, TBD


2. Christian, L.E., T.H. Epps, G. Diab, and J.M. Hathaway (2020). “Pollutant concentration patterns 
of in-stream urban stormwater runoff.” Water.  12(9): 2534


3. Chandrasena, G.I., A. Deletic, J.M. Hathaway, A. Lintern, R. Henry, D.T. McCarthy. (2019). 
“Enhancing Escherichia coli removal in stormwater biofilters with a submerged zone: balancing 
the impact of vegetation, filter media and extended dry weather periods.” Urban Water Journal. 
16(6): 460-468.


4. Jovanovic, D., J.M. Hathaway, R. Coleman, A. Deletic, and D.T. McCarthy. (2017). “Conceptual 
modelling of E. coli in urban stormwater drains, creeks, and rivers.” Journal of Hydrology. 555: 
129-140.


5. Chandrasena, G.I., M. Shirdashtzadeh, Y. Li, A. Deletic, J.M. Hathaway, D. McCarthy. (2017). 
“Retention and survival of E. coli in stormwater biofilters: Role of vegetation, rhizosphere 
microorganisms and antimicrobial filter media.” Ecological Engineering. 102: 166-177. 


6. Harmel, R.D., J.M. Hathaway, K.L. Wagner, J.E. Wolfe, R. Karthikeyan, W. Francesconi, D.T. 
McCarthy. (2016). “Uncertainty in monitoring E. coli concentrations in streams and stormwater 
runoff.” Journal of Hydrology. 534: 524-533.


7. Hathaway, J.M., W.F. Hunt, R.M. Guest, and D.T. McCarthy. (2014). “Residual indicator 
bacteria in autosampler tubing: a field and laboratory assessment.” Water Science and 
Technology. 69(5): 1120 – 1126.


8. J.M. Hathaway, L.H. Krometis, and W.F. Hunt. (2014). “Exploring seasonality in Escherichia coli 
/ fecal coliform ratios in urban watersheds.” Journal of Irrigation and Drainage Engineering. 
140(4): 1-6 



mailto:hathaway@utk.edu
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9. McCarthy, D.T., J.M. Hathaway, W.F. Hunt, A. Deletic. (2012). “Intra-Event Variability of E. coli 
and Total Suspended Solids in Stormwater Runoff.” Water Research. 46: 6661-6670.


10. Hathaway, J.M., R.S. Tucker, J.M. Spooner, and W.F. Hunt. (2012). “A traditional analysis of 
the first flush effect for nutrients in stormwater runoff from two small urban catchments.” 
Water, Air, and Soil Pollution. 223(9): 5903-5915.


11. Hathaway, J.M., and W.F. Hunt. (2012). “Indicator bacteria performance of stormwater 
control measures in Wilmington, NC.” Journal of Irrigation and Drainage Engineering. 138(2): 
185-197.


12. Hathaway, J.M., W.F. Hunt, A.K. Graves, and J.D. Wright. (2011). “Field evaluation of 
bioretention indicator bacteria sequestration in Wilmington, NC.” Journal of Environmental 
Engineering. 137(12): 1103-1113.


13. Hathaway, J.M., W.F. Hunt, A.K. Graves, K.L. Bass, and A. Caldwell. (2011). “Exploring fecal 
indicator bacteria in a constructed stormwater wetland.” Water Science and Technology. 
63(11): 2707-2712. 


14. Hathaway, J.M., and W.F. Hunt. (2011). “Evaluation of first flush for indicator bacteria and 
total suspended solids in urban stormwater runoff.” Water, Air, and Soil Pollution. 217: 135-
147.


15. Hathaway, J.M., W.F. Hunt, and O.D. Simmons III. (2010). “Statistical evaluation of factors 
affecting indicator bacteria in urban stormwater runoff.” Journal of Environmental 
Engineering. 136(12): 1360-1368.


16. Bright, T.M., J.M. Hathaway, W.F. Hunt, F.L. de los Reyes III, and M.R. Burchell. (2010). 
“Impact of stormwater runoff on clogging and fecal bacteria reduction in sand columns.” 
Journal of Environmental Engineering. 136(12): 1435-1441.


17. Hathaway, J.M., W.F. Hunt, and S. Jadlocki. (2009). “Indicator bacteria removal in stormwater 
best management practices in Charlotte, North Carolina.” Journal of Environmental 
Engineering. 135(12):  1275-1285.


PROFESSIONAL LICENSES, SOCIETIES, AND ACTIVITIES
· Professional Engineer: North Carolina (License number: 036771)
· Member


o Association of Environmental Engineering and Science Professors
o International Water Association


§ Elected member of Joint Committee on Urban Drainage (2019 – present)
o American Society of Civil Engineers


§ Elected member Urban Water Resources Research Council Core Group (2018 – 
present)


§ ASCE webinar co-instructor, “Pathogens in Urban Stormwater Systems: Source 
Controls and Stormwater Control Measures” July 31, 2015.


· Journal Activities
o Associate Editor – Journal of Environmental Engineering


· External Peer Reviewer
o National Science Foundation
o National Fish and Wildlife Foundation
o U.S. Geological Survey
o Natural Sciences and Engineering Research Council of Canada
o Austrian Science Fund
o Hudson River Fund
o Engineering and Physical Sciences Research Council (EPSRC)








Micaella Raíssa Falcão de Moura 
 


• Place and Date of birth: Recife-Pernambuco, Brazil. May 10, 1991. 


• Address: R. Conselheiro Nabuco n210 apt 202, Casa Amarela, Recife-PE, Brazil. 


• E-mail: micaella.moura@unicap.br or micaella.fmoura@gmail.com 


• Telephone: +55 81 988750867 (Telegram/WhatsApp/Hangouts) 


• Researcher CV: http://lattes.cnpq.br/0432128982227286/; https://orcid.org/0000-0002-8710-3429 


 


EDUCATION 


2016- 2020: PhD: Environmental and Civil Engineering- Water Resources 


Thesis Title: INTEGRATED MANAGEMENT AND CHALLENGES TO WATER SECURITY: Water Vulnerability Index 


(IVH) proposal in the Capibaribe River Basin.  


- Available: https://repositorio.ufpe.br/handle/123456789/37956?locale=en ) 


- Federal University of Pernambuco (UFPE)- Pernambuco, Brazil 


- Postgraduate Program in Civil and Environmental Engineering 


- Study Area: Water Resources Management/ Water Vulnerability/ SDG’S 


- Advisor: Prof. Suzana Maria Gico Lima Montenegro 


2014- 2015: Master’s degree: Civil Engineering- Water Resources 


- University of Pernambuco (UPE-POLI)- Pernambuco, Brazil 


- Study Area: Water Resources/ Rainwater Systems/ Solid Waste 


- Advisor: Prof. Simone Rosa da Silva 


2009- 2013: Graduation: Civil Engineering 


University of Pernambuco (UPE-POLI)- Pernambuco, Brazil 


AREAS OF EXPERTISE AND INTERESTS 
Researching; Teaching; Reviewer; Management; Water and environmental research and educational 


programs; SDG’s; Solid/Plastic Waste; Water Quality Management; Hydraulics; Water security; Water 


resources management; Water governance; Sustainability and sustainable buildings; Climate change; 


Vulnerability and Resilience; Environmental and water awareness; Sanitation; River Basin Plans. 


PROFESSIONAL EXPERIENCE 


2021- Current:  Catholic University of Pernambuco (UNICAP- Icam Tech) 


 Professor for Undergraduate students (Civil Engineering)- Disciplines: Hydraulics; Hydrology 


and Urban Sanitation (Water-Sewage-Drainage Systems and Solid Waste Management). 


Researcher. 


2020- Current:  Pernambuco Water and Climate Agency (APAC) 


Water Resources Monitoring and Inspection Manager  


2019- Current:  Assistant Professor- Estácio University 


Assistant Professor/Researcher for Undergraduate students (Engineering)- Disciplines: 


Sustainable Engineering; Hydraulics; Urban Sanitation. Researcher. 


2019- 2020:  Technical Advisor- Municipal Cleaning and Urban Maintenance of Recife- 


(EMLURB) 
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July 25, 2023


Review of the proposed total maximum daily loads for indicator bacteria in the Lower 
Tijuana River


Prepared by


Prof. Shimshon Belkin
The Institute of Life Sciences


The Hebrew University of Jerusalem, Israel
sb@mail.huji.ac.il 


This document is a review of the draft report titled “Total maximum daily loads for indicator 
bacteria (E. coli and Enterococci) and trash in the Lower Tijuana River”, submitted in June 
2023 by the California Regional Water Quality Control Board (San Diego Region), along 
with its appendices and the relevant scientific and regulatory references.


Based on my expertise and experience, I am reviewing the findings, assumptions, or 
conclusions I agreed I could review with confidence: 


1.a. Are the proposed numeric targets in the draft staff report reasonable and 
adequately protective? 
2.a. Are the seven transboundary flows the significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River?
3.a. Are the proposed TMDLs and load/wasteload allocations reasonable and 
adequately protective?
3.b. Are the reductions in indicator bacteria concentrations that are required to attain 
water quality standards calculated appropriately?


In view of my relevant expertise, my response to these queries is restricted to issues 
relating to indicator bacteria and not to trash. 


Review highlights


· The proposed numeric targets of the maximal allowed indicator bacteria in the river 
water are reasonable and adequately protective.


· These targets are probably unattainable unless the inputs from across the Mexican 
border are substantially curbed.


· The report fails to provide the expected numeric TMDL, LA and WLA values, which 
are essential in order to attain the above targets. Instead, we are presented with 
the same target maximal allowed indicator bacteria concentrations in the receiving 
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river. In my view this is unjustified and does not fulfill the declared objective of the 
document, the quantification of the allowed loads.


· Even though the contributions to the total microbial pollution load from sources 
within the US border are insignificant in comparison to the transboundary inputs, 
they should nevertheless be treated to the levels dictated by their respective LAs 
and WLAs.


Response to specific queries


1a. Are the proposed numeric targets in the draft staff report reasonable and adequately 
protective?


In general, numerical targets for microbial loads allowed to enter a receiving water body 
(for example, as a Total Maximal Daily Load, TMDL) need to be calculated based on two 
data sets: (i) the hydrological properties of the water body (volume, flow characteristics 
etc.); (ii) regulatory limitations of the final allowed bacterial concentration in the water. The 
latter values are established based on pre-determined acceptable risks (mostly health-
related) to human populations and wildlife in contact with that water. TDML calculations, 
which determine how much pollution can the river absorb without exceeding the 
allowed indicator bacterial concentrations, are therefore independent of the 
magnitude and nature of existing microbial inputs. The different input sources only 
come into play when the load and wasteload allocations (LAs and WLAs) are calculated: 
what fraction of the microbial TMDL is allocated to each identified pollution source.


In the current case, the starting point of the calculations is the risk considered to be 
acceptable to a human population with the most intimate contact with the river water, i.e., 
those involved in “Contact Water Recreation” (REC-1). The value adopted by the authors 
of the report is a health risk of a maximal number of 32 illnesses per 1,000 exposed 
individuals, a recreational water quality criterion (RWQC) recommended by the US 
Environmental Protection Agency1. The US EPA has determined that in order to ensure 
a maximal predicted rate of 32 illnesses per 1,000 exposed individuals, the allowed 
indicator bacterial concentrations in the receiving water (as colony forming units, CFU, 
per 100 mL) should not exceed a geometric mean of 30 enterococci (marine and 
freshwater) or 100 E. coli (freshwater), with statistical threshold values (STV)2 of 110 and 
320, respectively. These values were wisely adopted “as is” by the authors of the current 
Lower Tijuana River draft report. The proposed numeric targets for the maximal 
allowed indicator bacteria concentrations in the river water are thus reasonable 
and adequately protective.


1 USEPA. 2012. Recreational Water Quality Criteria. EPA-820-F-12-058. U.S. Environmental Protection 
Agency, Office of Water, Washington, DC.
2 The STV approximates the 90th percentile of the water quality distribution and is intended to be a value 
that should not be exceeded by more than 10% of the samples used to calculate the GM.
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This is not the case, however, for the target TMDLs expected to be proposed in the 
report. A TMDL for a given water body/pollutant combination, as correctly defined in the 
report, “is based on the amount of pollutant the water body can receive without 
experiencing impairments…with a margin of safety applied to account for any 
uncertainties”. The key phrase here is “the amount of pollutant”: the maximal total 
bacterial biomass which may enter the river in a defined time period without exceeding 
the allowable indicator bacterial concentration limit in the river water.


Regretfully, this is not what we get in the report, in which no numeric TMDL, LA or 
WLA values are provided. Both in the Executive Summary and in section 6 of the report, 
the numbers provided (see the excerpt below) reflect the target microbial water quality 
limits, but not the maximal loads that should ensure that these limits are maintained.


   
(Copy of a segment from page 4 of the Executive Summary)


In other words, although the terms TMDL, LA and WLA are correctly defined, the 
interpretation of these definitions seems to be skewed. The numerical values of these 
parameters should indicate loads and load allocations (for example, in total 
CFU/day), and not target bacterial concentrations in the receiving waters (in 
CFU/100 mL, as in the example above).


Furthermore, in the unnumbered table in section 6.1, there are no numerical values in the 
column titled “Indicator Bacteria LAs and WLAs”. Instead, we are told for each discharge 
source that “WQOs are the LAs and WLAs” for that source. Such statements are 
meaningless and uninformative.


A comment on the safety margins for the target load values: it is common practice to 
introduce safety factors to the calculated allowable loads. The authors of the report indeed 
address this issue, but instead of adding a safety factor to their own calculations they  
appear to be satisfied (section 6.1) with the safety margins already configured into the US 
EPA calculations. This is fine as far as the target allowable bacterial concentration in the 
river water are concerned, but the numerical TMDL, LA and WLA values should include 
safety margins of their own. In view of the significant damage already caused to the water 
quality of the Lower Tijuana River, such site-specific safety factors should be seriously 
considered. 
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2a. Are the seven transboundary flows the significant sources of anthropogenic indicator 
bacteria and trash in the lower Tijuana River?


Based on the detailed data provided, the answer is a clear “yes” with regard to 
anthropogenic indicator bacteria. While there are also numerous sources of such bacteria 
within the US border that may contribute to the bacterial load at the Lower Tijuana River, 
their contribution is masked by that of the transboundary flows.


3a. Are the proposed TMDLs and load/wasteload allocations reasonable and adequately 
protective?


As indicated in response to query 1a above, no workable TMDL or LA/WLA values are 
provided in the report. It is therefore not possible to conclude whether they are reasonable 
and protective.


In the Executive Summary it is stated that “San Diego Region (San Diego Water Board) 
staff propose TMDLs in this report to address impairments in the lower Tijuana River 
caused by indicator bacteria”; we are further told that “this staff report identifies LAs and 
WLAs to enable the San Diego Water Board and responsible parties to take appropriate 
control actions to attain water quality standards in the lower Tijuana River”. These 
commitments, however, are not kept, as no TMDLs are proposed and no LAs or WLAs 
are identified. Instead, we are informed that “the loading capacities and corresponding 
TMDLs are set equal to concentrations of E. coli and enterococci concentrations that 
represent currently acceptable health risks in recreational waters”. This approach is 
unsuitable and the latter statement is meaningless, since, as stated above, no TMDL nor 
LA/WLA values have actually been proposed.


It should be added, however, that even if proper TMDLs would have been presented, and 
even if these loads would have been properly allocated to the different pollution sources, 
their implementation would have been questionable in view of the lack of control over the 
transboundary sources. Until these pollution inputs are curbed, even adequately 
calculated TMDLs would probably only be numbers on paper, completely ineffectual in 
practice. 


3b. Are the reductions in indicator bacteria concentrations that are required to attain water 
quality standards calculated appropriately?


The numbers in Appendix B present the reductions required to bring the microbial water 
quality in each of the input sources to the desired target level of indicator bacteria in the 
receiving river. While it may be claimed that if microbial concentrations in all inputs 
adhered to that standard, the microbial concentration in the receiving water body would 
naturally be below the target level, this approach is basically incorrect. The necessary 
reductions (and hence the TMDLs and the load allocations) should be calculated based 
on flow volumes from each source and the relative contribution of this source to the total 
load. It should also be mentioned that reduction values defined as “>99%” may be 
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meaningless in cases where the bacterial loads are very high, and a reduction by several 
orders of magnitude is required. 


Additional comments


1. The authors of this report should be commended on the thorough and meticulous 
preparation of the background materials, including the historical outlook, the different 
regulatory frameworks involved, and of course for the assembly of water quality data from 
over the last two decades. I believe, however, as explained above, that they have failed 
to take the necessary steps in order to calculate the TMDL for the Lower Tijuana River, 
as well as the derived LA and WLA for each of the input sources. Without numeric values 
for these parameters, the calculations of the required reductions in indicator bacteria 
concentrations have no practical implication.


2. Having said that, it should also be mentioned again that it is evident from the data 
presented that without an effective solution of water quality issues in the transboundary 
inflows, water quality in the Lower Tijuana River cannot be expected to improve.


3. This unfortunate conclusion, however, does not alleviate the responsibility from all 
relevant government bodies to take all steps necessary to minimize pollution inputs into 
the river from internal US sources.
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Independent Review of “Proposed Daily Maximum Loads for 


Indicator Bacteria and Trash in the Lower Tijuana River” 


Dr. Win Cowger, Research Scientist at the Moore Institute for Plastic Pollution 


Research, July 3rd, 2023 


Based on my expertise and experience, I am reviewing the findings, assumptions, or 


conclusions I agreed I could review with confidence: 


1.a. Are the proposed numeric targets in the draft staff report reasonable and 


adequately protective?  


2.a. Are the seven transboundary flows the significant sources of anthropogenic 


indicator bacteria and trash in the lower Tijuana River?  


3.a. Are the proposed TMDLs and load/wasteload allocations reasonable and 


adequately protective? 
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1.a. Are the proposed numeric targets in the draft staff report 


reasonable and adequately protective?  


Question:  


“The proposed trash numeric target for the lower Tijuana River is zero. The numeric 


target is derived from narrative WQOs established in the Basin Plan. The WQOs are 


based on preventing nuisance and protecting beneficial uses. The basis for proposing 


these numeric targets is primarily found in sections 3 and 7 of the draft staff report. The 


San Diego Water Board requests review of the appropriateness and adequate 


protectiveness of applying these numeric targets to the lower Tijuana River.” 


Response: 


- The target of zero trash in waterbodies has been a standard in California for over a 


decade. When this target was set, it was set out of an abundance of caution due to the 


complex nature of trash as a pollutant, the fact that there are no natural flows of trash, 


all are anthropogenic, and the fact that there are no known human or ecosystem 


benefits from trash in the environment. In recent years, the scientific community is 


experiencing exponential growth in research on trash and has upheld this target. This is 


because we are growing ever more aware that trash is a ubiquitous (Emmerik and 


Schwarz, 2019) and persistent contaminant (Rochman et al. 2013) with clear and 


diverse impacts to the environment under a variety of conditions (Rochman et al. 2019). 


Additionally, there are no known ecosystem or human benefits from trash. Some 


researchers have even stated that plastic pollution is a planetary boundary threat 


(Villarrubia-Gomez et al. 2018). A target of zero is adequately protective. That said, we 


have seen that the target of zero has never been achieved and therefore could be 


considered unreasonable. There is ongoing work to try and define a non-zero target for 


some types of trash, for example microplastics (Coffin et al. 2022). Coffin et al. 2022 


leveraged a probabilistic method to define uncertainty bounds on thresholds for 


microplastics in waterways. Additionally, the California Trash Amendments have been 


working to set non-zero targets with a current target of < 5 gal/acre/year for Trash in 


California water bodies so that MS4 permittees could eventually be considered in 


compliance for trash discharge, however the scientific community has not thoroughly 


vetted the impacts of this target, and there is a lack of reproducibility in the methods 


employed to quantify the targets (Caltrans, 2023). There is not a clear mechanism for 


applying the Coffin et al. 2022 microplastics targets to trash and I do not feel that the 


California Trash Amendment target is ready to be used for the Tijuana Trash TMDL as it 


is still too new and likely impractical to employ across the border. However, I believe we 


may have a better understanding of achievable and adequately protective targets in a 


few years. I recommend continuing the course of using the zero threshold so that the 


ultimate vision of a world without waste can continue to be pursued by science, policy, 


and management.  
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2.a. Are the seven transboundary flows the significant sources of 


anthropogenic indicator bacteria and trash in the lower Tijuana 


River?  


Question: 


“Source analysis identifies the potential sources of pollutants that cause impairments in 


water bodies. The San Diego Water Board identified seven significant sources of 


anthropogenic indicator bacteria and trash in the lower Tijuana River: the Tijuana River 


Flood Control Channel and six cross-border tributaries. These point nonpoint sources of 


pollution carry wastes generated in Mexico across the border into the U.S., polluting the 


lower six-mile stretch of the river, including the estuary, and the downstream Pacific 


Ocean shoreline. The basis for identifying the significant sources of impairments is 


primarily found in sections 4 and 5 of the draft staff report. The San Diego Water Board 


requests review of the load calculations and the conclusion that the seven 


transboundary flows are the significant sources of anthropogenic indicator bacteria and 


trash in the lower Tijuana River.” 


Response: 


Section 2 


- Reservoirs are a highly effective way to capture trash and I generally agree with the 


conclusion that much less trash is likely to enter the Tijuana River from the US side than 


from the Mexico side. 


Section 4 and 5 


- I agree that the seven transboundary flows are the significant sources of trash in the 


lower Tijuana River. There have been decades of work on these sources as listed in the 


references from several independent studies. Sources on the US side of the border are 


generally overestimated while sources on the Mexico side of the border are generally 


underestimated. Even with this discrepancy in estimation techniques, the US based 


sources are only 4% of the total expected sources to the Tijuana River.   


3.a. Are the proposed TMDLs and load/wasteload allocations 


reasonable and adequately protective? 


Question: 


“A TMDL for a given water body/pollutant combination is based on the amount of 


pollutant the water body can receive without experiencing impairments (referred to as 


“loading capacity”) with a margin of safety applied to account for any uncertainties. 


Once the TMDL is established, pollutant sources receive load allocations for nonpoint 


sources and wasteload allocations for point sources. The draft staff report identifies load 


allocations and wasteload allocations so that the San Diego Water Board and 







4 
 


responsible parties can take appropriate control actions to achieve load allocations and 


wasteload allocations and attain water quality standards in the lower Tijuana River. The 


proposed TMDL for trash in the lower Tijuana River is zero, based on preventing 


nuisance and protecting beneficial uses. Therefore, the wasteload allocations for the 


seven identified significant sources of trash are also zero and the corresponding 


required wasteload reductions are 100%. The trash loading into the lower Tijuana River 


Valley was estimated for significant sources (transboundary flows) and potential U.S.-


side sources. The basis for establishing TMDLs, load and wasteload allocations, and 


required wasteload reductions is primarily found in sections 4 and 6 of the draft staff 


report. The San Diego Water Board requests review of the appropriateness and 


adequate protectiveness of the proposed TMDLs, load and wasteload allocations, and 


wasteload reductions.” 


Response: 


- My response to question 1.a. on whether the zero waste load allocation is 


reasonable and adequately protective applies here too. The following responses 


are focused on the calculation of the initial loadings.  


Percent Loading Sheet in 2023-06-16_Load Estimates 


- Percent loading calculated in the Load Estimates Excel spreadsheet appear 


correct, the percent load is calculated by dividing the annual load for the 


discharge by the total expected load from all sources.  


U.S. Side Trash Calculations Sheet in 2023-06-16_Load Estimates 


- I checked a few of the summary statistics in the U.S. Side Trash Calculations 


sheet and they were correct. 


- There is a heavy reliance of “Los Angeles Regional Board, 2007” for the 


calculations of trash loads. This strategy has some major assumptions 1) that 


trash generation rates have not changed substantially in the last 20 years, 2) that 


trash generation rates in LA are similar to those in the Tijuana Watershed. These 


assumptions are problematic because trash input to the environment is 


increasing (Eriksen et al. 2023) and there is high spatial variability in trash 


generation rates in California (Cowger et al. 2022). See additional comments 


about sections 4, 6, and Appendix C.  


- I would recommend an approach where uncertainties are incorporated into the 


loading calculation to more adequately assess our certainty about sources 


instead of calculating single values.  


- The assumption that open space & parks land use type will be similar to 


agricultural seems reasonable. However, if plastic is heavily used in agriculture 


within the watershed, we may expect agriculture to have a larger input of trash to 


the environment than open space and parks (Steinmetz et al. 2016). I 


recommend investigating whether plastic use is widespread in agriculture within 


the watershed and if so, accounting for it in the calculation.  
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- The substitutions where high density single family residential and industrial land 


use are exchanged for others seem reasonable.  


Cross-Border Trash Calculations Sheet in 2023-06-16_Load Estimates 


- It is unclear within this section where the sources of data are coming from, I 


would recommend citing them similar to the US Side Trash Calculations Sheet 


inside of the dataset. I also recommend adding a comment that discusses why a 


scaling factor is used for some calculations but trash abundance and density are 


used for others and how these scaling factors are calculated.  


- Using a scaling factor to estimate trash loadings using sites with higher certainty 


in their calculations seems reasonable.  


Section 2 


- I agree that reducing trash and bacteria will likely result in reducing most of the 


other contaminants. However, I can forsee a future scenario where we have 


removed trash and bacteria but not these other contaminants. Bacteria is 


primarily connected to sewage so let’s imagine a scenario where that has been 


eliminated. Trash is typically defined as material larger than some threshold (e.g., 


5 mm), so let’s say in this future scenario we have screened all particles larger 


than that from the flows. We are left with small particles in the flow and dissolved 


compounds that do not pass through wastewater treatment. Some other 


contaminants listed can be bound to these small particles, e.g., Sediment, 


Selenium, Organics, Phosphorous, and Cadmium, or be dissolved and not pass 


through wastewater, e.g., Pesticides. I think trash and bacteria are a good 


starting point for this TMDL, but I recommend that loads of these other 


contaminants be considered in future work to measure progress and ensure that 


contaminants are not slipping through the cracks.  


- This section mentions that dry weather flows are diverted directly to the ocean for 


some basins. However, accounting for this isn’t indicated in Appendix C.  


Section 4, 6, and APPENDIX C 


- It should be clear somewhere what the particle size ranges of interest are for 


each dataset and the analysis. Suppose one study assesses particles greater 


than 1 ft in size and the other 1 mm in size. In that case, you could get very 


different numbers just because of differences in the methods, not necessarily 


related to the loadings.  


- It seems reasonable not to calculate the upper watershed fluxes.  


- The trash loading calculation for the Tijuana River Flood Control Channel seems 


reasonable. Still, I want to comment that trash loading to the waterbody is 


underestimated because some trash will pass beyond the sediment basin. I am 


glad that was mentioned in this section; this will hold for all estimates using trash 


captured in sediment basins instead of total loadings. I am not aware of a 


strategy currently to calculate a sediment basin’s trash capture efficiency, but that 
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would be one way to estimate the total trash loading using the sediment basin 


data.  


- Stewarts drain trash loading calculation seems reasonable. The scaling factor 


used here and for the other unmonitored basins seems reasonable. I should also 


mention that trash loading is controlled by both land use (Cowger et al. 2019) 


and hydrology (Cowger et al. 2023). In this case, I would assume that hydrology 


is pretty similar as long as the watershed are close to one another (similar 


climate) and have a similar size and shape. However, the report doesn’t currently 


mention hydrology as a rationale for the scaling factor. Looking at the Table 


shared with Lee and Lyndon, hydrology is likely pretty similar, with no more than 


one order of magnitude difference in watershed size and runoff.  


- It is unclear to me in this section what year the loading estimates are supposed 


to apply to. Most of the data appear to be from 10 years ago. I would recommend 


stating that these estimates are for a past baseline and are not current. 


- I think the load calculation for HSA 911.12 is reasonable. I agree with the 


statement for HSA 911.12 that using land-based trash generation rates and 


assuming that they will be equivalent to fluxes is likely an overestimate. I think 


the overestimation is driven primarily by improvements in litter generation in the 


last 20 years. From reading the LA report mentioned as the basis for the trash 


generation rates, it appears that although the report was published in 2007, the 


data for their calculations is from 2001. I also think there are more up-to-date and 


accurate waste load allocations that could be used here, for example, the 


BASMAA trash generation rates from 2014 (BASMAA, 2014). I recommend 


reviewing that report to see if this more up to date estimate can be used in place 


of the LA report estimate.  


- It surprises me that MS4 permittees don’t have better estimates of trash losses to 


the Tijuana River and that we need to use the LA report estimates for land use to 


assess loading from them. The MS4 permittees should all be monitoring and 


reporting loadings of trash directly. It may be worthwhile to contact them to see if 


they have higher-resolution data they can share.  
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Document: Draft Staff Report: Total Maximum Daily Loads for Indicator Bacteria (E. coli 
and enterococci) and Trash in the Lower Tijuana River.  
 
Based on my expertise and experience, I am reviewing the findings, assumptions, or 
conclusions I agreed I could review with confidence:  
 


• 1.a. Are the proposed numeric targets in the draft staff report reasonable and 
adequately protective?  


• 2.a. Are the seven transboundary flows the significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River? 


• 3.a. Are the proposed TMDLs and load/wasteload allocations reasonable and 
adequately protective? 


• 3.b. Are the reductions in indicator bacteria concentrations that are required to 


attain water quality standards calculated appropriately? 


 


General Comments: 


• Throughout the report, Escherichia coli is abbreviated as “E. Coli,” this should be 


modified to “E. coli” (lower case c) 


 
1.a. Are the proposed numeric targets in the draft staff report reasonable and 
adequately protective?  
 


The proposed numeric targets in the draft staff report were both reasonable and 
adequately protective. Specifically, they fall in line with the targets suggested by the 
United States Environmental Protection Agency (USEPA) in their “Recreational Water 
Quality Criteria” from 2012. This includes the use of E. coli in low salinity waters and 
enterococci in higher salinity waters. Notably, the draft staff report uses the more 
protective of the two criteria established by the USEPA, choosing an estimated illness 
rate of 32 per 1,000 primary contact recreators. Finally, the proposed numeric targets 
are for primary contact waters, which results in the most stringent criteria. For trash, a 
target of zero is as protective as possible.  
 My additional comment on this section is in regards to the assumption that 
control of indicator bacteria and trash will likely result in a significant degree of control of 
the remaining pollutants. While I agree with this statement, I would caution that for some 
pollutants, in-channel sources can also be significant. Pollutants that have accumulated 
in the stream sediments can be remobilized during storm events and contribute to water 
quality degradation. Thus, further actions may be needed in the future if there are 
additional pollutants that have elevated concentrations after implementation of this 
TMDL.  
 
2.a. Are the seven transboundary flows the significant sources of anthropogenic 
indicator bacteria and trash in the lower Tijuana River? 







 
 The report provides multiple lines of evidence that the seven transboundary flows 
are a significant source of indicator bacteria and trash. Specifically, the visual evidence 
(photos) and results of water quality monitoring are convincing. Additional studies using 
human specific markers further support the conclusions of the report that wastewater is 
present in the system (SCCWRP, 2020; Weston Solutions, 2012).  
 
3.a. Are the proposed TMDLs and load/wasteload allocations reasonable and 
adequately protective? 
 


 The source assessment reasonably suggests that the vast majority of the 


pollution stems from the transboundary discharges. I agree that this is correct and that 


addressing these sources is most critical for the watershed. However, I think as these 


sources are controlled, there are some sources such as those from animal operations 


that are labeled “de minimus” but in fact could be contributing excess indicator bacteria 


to the system. Overall, controlling the transboundary discharges is most critical, but 


attainment of the proposed numeric standards may require revisiting some of these 


other potential sources after control of the largest contributors. At this point, its hard to 


tell given the overwhelming contributions from the transboundary discharges.  


 One point that should be clarified in the text is the use of “The extensive 


epidemiological studies and risk analyses conducted by USEPA, upon which the 


indicator bacteria WQOs are based” as a factor of safety. How this acts as a factor of 


safety is not very clear and should be detailed further.  


 Overall, the goal to significantly reduce indicator bacteria and trash from the 


transboundary flows is reasonable, targets the most influential sources, and is 


adequately protective. Anthropogenic sources of indicator bacteria should be of primary 


concern.  


 


3.b. Are the reductions in indicator bacteria concentrations that are required to attain 


water quality standards calculated appropriately? 


  


The methodology used in this report (the Statistical Rollback Method) is a commonly 


utilized approach in TMDLs when calculating the reduction needed to reach target 


geometric mean (GM) and 90th percentile (STV) concentrations. This method is applied 


to the data collected from key sites in the watershed to find the current GM and STV, 


then these values are compared to the target GM and STV for the watershed to 


estimate the required reductions. While viable, the approach does require substantial 


amounts of data. I have the following concerns based on the results of this procedure: 


• For Dairy Mart Bridge, the data do not seem to reasonably form a line when 


plotted on a logarithmic scale. While a perfect linear relationship is not 


reasonable to expect, for this site the plotted data and regression line are a factor 


of 10 apart at a z-score of zero. Some consideration should be given in the text 


as to the implications of this deviation. 







• For Canyon del Sol and Smuggler’s Gulch, there are some plots with only 3 data 


points. While the end result is a reduction of > 99%, which is reasonable and in 


line with the other locations, more data may be needed for these sites (as the 


project proceeds) in an effort to provide a more confident estimate of the current 


GM and STV. 








Review: 2. Source analysis with annual load estimates 


Micaella Raíssa Falcão de Moura, Ph.D.  


Professor Catholic University of Pernambuco (UNICAP) 
Professor Polytechnic School-University of Pernambuco (POLI-UPE) 
Water Resources and Sanitation Department 


30 July 2023 


 
Based on my expertise and experience, I am reviewing the findings, assumptions, or 
conclusions I agreed I could review with confidence:  
 


2.a. Are the seven transboundary flows the significant sources of 
anthropogenic indicator bacteria and trash in the lower Tijuana River? 


 
• Sound scientific knowledge, methods, and practices. 


Considering the document analysis, it was possible to verify that the proposed rule of the 
item under review, taken as a whole, is scientifically consistent but could be better grounded. 
As mentioned in the Request file, the Draft TMDL staff Report is not a highly technical 
document. However, considering the reviewer's responsibility to determine whether the 
scientific portion of the proposed rule is based upon sound scientific knowledge, methods, 
and practices, it is suggested to deepen the scientific basis (in terms of theoretical-scientific 
reference) in sections 4 and 5. 
 
Through the review, few theoretical references were observed to support the draft's 
assumptions, findings, and conclusions (which, as justified, were primarily based on 
independently produced technical studies/reports). By introducing a few more citations of 
academic articles published in leading journals, for example, the draft values and 
conclusions will have greater scientific robustness. 
 
This better scientific robustness can be verified in some of the supporting documents used 
in the draft TMDL staff report, such as the Final Programmatic Environmental Impact 
Statement: USMCA Mitigation of Contaminated Transboundary Flows Project (USEPA and 
USIBWC, 2022). Some interesting references/assumptions that could be considered for the 
scientific basis are listed below.  


o Ayad, M., Li, J., Holt, B., & Lee, C. (2020). Analysis and classification of stormwater 
and wastewater runoff from the Tijuana River using remote sensing imagery. 
Frontiers in Environmental Science, 8, Article 599030. 
https://doi.org/10.3389/fenvs.2020.599030 → 


e.g. Can be cited to support water Quality assumptions, especially in sections 4.1.2 and 
4.2.1 (E. Coli and enterococci data analysis).  


o Feddersen, F., Boehm, A. B., Giddings, S. N., Wu, X., & Liden, D. (2021). Modeling 
untreated wastewater evolution and swimmer illness for four wastewater 
infrastructure scenarios in the San Diego–Tijuana (US/MX) border region. 
GeoHealth, 5(11), e2021GH000490. https://doi.org/10.1029/2021GH000490 → 


e.g. Can be used to reinforce data analysis assumptions (especially considering wastewater 
Flows- sources data). Feddersen et al. (2021) point out that the flow of untreated wastewater 
(QD) was not measured in their study and is likely more variable and complex than the 



https://doi.org/10.3389/fenvs.2020.599030

https://doi.org/10.1029/2021GH000490





simple assumptions adopted. In addition, TJRE (Tijuana River Estuary) untreated 
wastewater inputs downstream of the IBWC flow gauge (e.g., Goat and Yogurt Canyons) 
occasionally occur with rainfall with unknown magnitude and are not included in the article. 
It is also known that “untreated wastewater contributes to high bacterial concentrations in 
the Tijuana River and tributaries, creating health risks for recreational users, and introduces 
other pollutants of concern” (USEPA and USIBWC, 2022). 
 


▪ Additional subjects that should be considered as part of the 
scientific basis. 


- Climate change  


The Intergovernmental Panel on Climate Change (IPCC) projections indicate climate 
change will impact water resources in California and Mexico, as more intense rainfall 
and associated flooding in arid regions are predicted. It is known that Semi-arid riverine 
environments such as the Tijuana River Valley can be defined by high variability in flow 
characteristics that may be influenced yearly, seasonally, or even daily. Moreover, 
Tijuana's urbanization and population growth contribute to climate change vulnerability, 
and due to this, there is a general increase in existing contaminants and waste 
generation (Beaver & Rountree, 2023; Rodriguez Esteves, 2020; USEPA and USIBWC, 
2022). 
 
The draft report does not mention climate change aspects or its significative 
characteristics that can interfere directly with source analysis scenarios and variability, 
interfering with the Tijuana River Watershed hydrology in terms of quantitative analysis, 
as addressed by Das et al. (2010). Such inferences about this additional subject can be 
incorporated as part of the item 2 discussion (Problem Statement). Figures 2.2, 2.3, and 
2.4 support this approach. Another possibility of including this discussion would be in 
Item 7 (Linkage Analysis), as climate change is a substantial factor that potentially 
contributes to both indicator bacteria and trash loads. In this sense, it is essential to 
include a brief theoretical approach to consider this additional subject in the TMDL draft.  
 


o Das, Tapash, Michael D. Dettinger, and Daniel R. Cayan. (2010). Potential 
impacts of global climate change on Tijuana River Watershed hydrology-An 
initial analysis.  


o Beaver, E., & Rountree, V. (2023). Who Has the Power? A Case Study of the 
Adaptive Watershed Management and the Challenge to Implement Climate 
Change Action Across Boundaries. 


o Rodriguez Esteves, J.M. (2020). The Socio-hydrological Challenge of the 
Tijuana River Watershed to Address Climate Change. Región y sociedad 32. 


- Covid-19 Pandemic and its effects on water bodies quality 


TMDL draft does not mention Covid-19 Pandemic as well. Covid-19 Pandemic has led 
to several impacts on the world’s environment, especially on water bodies' quality. 
Population habits have also changed since the pandemic, which could have possibly 
contributed to increase wastewater discharges and trash flows in the lower Tijuana River 
during the period. In this sense, it is essential to include a brief theoretical approach to 
consider this additional subject in the TMDL draft. 
 
- Solid waste management in integrated water environment scales (from river basin to 


ocean). 







▪ Minor improvement discussions and suggestions for a better 
scientific basis to be evaluated by the technical staff:  


➢ Page 43- Item 4.1 Data Inventory: Data sources are properly listed and briefly 
described in section 4.1 and items 4.1.1, 4.1.2, and 4.1.3. However, it would be 
important to insert a small paragraph justifying the adoption and relevance of the 
documents listed for data collection. 


➢ Page 45- Item 4.1.3 Trash Data: Most trash data are from studies carried out more 
than six years ago. In this sense, justifying the adoption and relevance of the 
documents gathered for trash analysis is even more important to strengthen the 
draft's scientific used methods. 


➢ Page 58- Item 5.2 Transboundary Discharges: After listing the seven transboundary 
flows, there are only two photos (without date) showing the Goat Canyon collector 
and Smuggler’s Gulch Canyon situations. Although there are other photos on topic 
2.1 (Problem statement) and Figure 4.1 shows the Key sites in the Tijuana River 
Valley, it would fit to introduce a figure showing the seven transboundary sites' 
situations. Figures 1-2 (Overview of ITP Canyon Collector System) and 1-3 
(Photographs of Canyon Flow Diversion Structures) from the USEPA and USIBWC 
(2022) document are good examples. 


➢ Page 61- Item 5.2 Transboundary Discharges- Trash flows: In section 5, the 
references used to approach the trash volumes carried by cross-border sources are 
also too old to support the issue addressed: (USIBWC, 2008), (URS, 2010), 
(California-Mexico Border Relations Council, 2017). The recent investments made by 
the CESPT to increase the number of wastewater connections are mentioned. 
However, some more recent actions related to this issue, such as the Plastic Ban 
(Tijuana became the first Mexican city on the border with the United States to 
implement a plastic bag ban by the City Council in September 2018), are not 
mentioned. Below are other more recent references that address such issues and 
can be used for a better scientific theoretical basis:  
 


o Bennett, M. D., Walther, S. C., & Tirrell, A. (2021). Transboundary Water and 
paradiplomacy in the San Diego-Tijuana binational region. →  


“Solid waste has long plagued the Tĳuana River Valley, and it has 
become a greater concern as the amount of plastics within the watershed has 
increased in recent decades. Choking waterways and becoming entangled 
within vegetation, trash transported into the lower estuary results in serious 
harm to wildlife. Plastic, which does not swiftly break down following improper 
disposal, has resulted in large sections of the valuable salt marsh habitat of 
the Tĳuana Estuary being matted with solid waste (TRNERR 2010). This 
occurs in the main channel of the Tĳuana River, but the worst conditions exist 
at the smaller cross-border urban flows of Goat Canyon and Smuggler’s 
Gulch, particularly following heavy rainfall events.” (Bennett et al., 2021). 
 
 


o Hoellein, T. J., & Rochman, C. M. (2021). The “plastic cycle”: a watershed‐
scale model of plastic pools and fluxes. Frontiers in Ecology and the 
Environment, 19(3), 176-183. https://doi.org/10.1002/fee.2294  →  


“Rapid population growth has strained solid waste and wastewater 
management in the Tijuana region, contributing to rafts of litter that flow across 
the border and into the ocean.” (Hoellein & Rochman, 2021). 







• Data analysis and Load calculations: Appropriateness of using values 
and conclusions. 


By checking data analysis and load calculations, it is possible to infer that the proposed rule, 
taken as a whole, is based on sound scientific knowledge, methods, and practices. Potential 
sources of indicator bacteria and trash are well described, but it is possible to identify 
divergences between data presented in section 5 and those in Appendix C, as well as small 
errors referring to the load calculations in the tables from item 5.2 to item 5.9.  
 
Indicator bacteria and trash loads were estimated based on appropriate values and 
conclusions. However, the scientific basis of the proposed rule could also be strengthened 
by a few comparisons with other scientific research findings, especially considering that no 
quantitative data were available to estimate annual loads for some potential sources. Below 
are some references that address similar conclusions regarding indicator bacteria sources: 
 


o Allsing, N., Kelley, S. T., Fox, A. N., & Sant, K. E. (2022). Metagenomic 
Analysis of Microbial Contamination in the US Portion of the Tijuana River 
Watershed. International Journal of Environmental Research and Public 
Health, 20(1), 600. doi: 10.3390/ijerph20010600 →   


“In 2019–2020, water samples were collected within 48 h of major 
rainfall events at five transborder flow sites and at the mouth of the river in the 
US portion of the Tijuana River and estuary (J River Concrete Channel, 
Stewart’s Drain, Smuggler’s Gulch, Boca Rio, Goat Canyon, and Yogurt 
Canyon sites.)” (Allsing et al., 2022). 


“There was a clear relationship between proximity to the transborder 
sites (versus estuarine) and fecal contamination, and the genomes of 
pathogenic species were detected at these fecal contaminated sites. In 
Tijuana only about 50% of households have sanitation systems that safely 
dispose of and treat sewage. Furthermore, urban areas in the United States 
and other countries utilize combined storm and sanitary sewer systems, and 
wastewater surveillance in these systems should correct for dilution factors 
when stormwater flows increase.” (Allsing et al., 2022). 


 
o Rocha, A. Y., Verbyla, M. E., Sant, K. E., & Mladenov, N. (2022). Detection, 


quantification, and simplified wastewater surveillance model of SARS-CoV-2 
RNA in the tijuana river. ACS Es&t Water, 2(11), 2134-2143.  
https://doi.org/10.1021/acsestwater.2c00062 →  


 
According to Rocha et al. (2022): “Transboundary flows represented 12 


billion liters of combined waters including treated and untreated sewage, 
groundwater, runoff, and stormwater that discharge into the Tijuana River. 
Sewage runoff also drains into the Tijuana River from two canyon collectors, 
Stewart’s Drain and Canyon del Sol, located upstream of the sample sites. The 
high sewage load in the Tijuana River is evidenced by the high concentrations 
of fecal indicator bacteria (FIB), total coliforms, E. coli, and enterococci as well 
as pathogenic bacteria and viruses”. 
 


Tables in Section 5 and Appendix C, containing annual indicator bacteria and trash loadings 
from the sources, are not numbered/titled, which makes the document visualization 
somewhat difficult for review purposes. Some review considerations about the load 
calculations and data that are presented in the TMDL draft are listed below.  



https://doi.org/10.1021/acsestwater.2c00062





 
➢ Page 50- Item 4.2.1: The method used (Ott, 1995) is scientifically sound. The draft 


justifies its use and mentions similar methods that were applied in the development 
of other TMDLs. 


➢ Pages 61 and 62- Item 5.2 Transboundary Discharges: The Table presenting annual 
indicator bacteria and trash loadings from the transboundary flows has some 
inconsistencies. The first concerns the value of trash loading at Silva Drain, which is 
estimated as 124 tons/year according to Appendix C (C-5 page 175) but appears as 
121 tons/year in the table in section 5 (third line, last column). The trash total value 
in the table (last line and column) and the Excel Load Estimates Spreadsheet 
confirms that the correct sum is referring to the annual load of 124 tons/year for Silva 
Drain (3764 tons/year of Total Transboundary Discharges).  


➢ Page 63- Item 5.3 Discharges from HSA 911.12: The Table shows total trash loadings 
of 55 tons/year for Discharges from HSA 911.12. However, in Appendix C (Page 179; 
C-9), the trash loading of this source is estimated as up to 82 tons/year. The correct 
calculated number according to the Excel Load Estimates Spreadsheet is 55 
tons/year (as it is stated in Item 5.3).  


➢ Page 65- Item 5.5 Discharges from NOLF-IB Outfalls to the Lower Tijuana River: The 
table presents E. Coli N/A [only enterococci WQOs apply to saline receiving waters 
(not E. Coli WQOs)]. According to Appendix C (Page 182; C-12) and the Excel Load 
Estimates Spreadsheet, however, E. Coli loading from the NOLF-IB outfalls is 
estimated as 1.16 x 1013 MPN/year. 


➢ Page 68- Item 5.9 Source Assessment Summary: Some values in the Table need to 
be corrected. I) E.Coli Total is 1.06 x 1017 MPN/year (1.03 x 1017 MPN/year from 
transboundary flows plus 2.81 x 1015 MPN/year from Sources Generated in the U.S.) 
The Table in section 5.9 presents 1.03 x 1017 MPN/year. II) The value for total trash 
from Sources Generated in the U.S. presented in the Table is 133 Tons/year. But the 
correct sum of the trash loading values of these sources should be 132 tons/year, 
following the integer numbers presented, being: 55 tons/year from HSA 911.12; plus 
68 tons/year from Phase I MS4 Outfalls; plus 3 tons/year from HSA 911.11; plus 6 
tones/year from Open Space/Public Lands. The Excel Load Estimates Spreadsheet 
presents the values in decimal numbers, and the correct sum is 133 tons/year. 
Therefore, it's suggested to verify the possibility of presenting the numbers in the 5.9 
Table considering at least two decimal places.  


Descriptions of how indicator bacteria and trash loads were estimated for each of the 
potential sources are well presented in Appendix C. Specifically regarding transboundary 
discharges (Section 2- Items 2.1 → 2.7; Pages C1 → C9), loadings estimations for E-coli 
and Enterococci explains satisfactorily the dry weather and wet weather portions of the 
values for each correspond cross-border source, as well as the transboundary trash 
estimations. Although the descriptive text of the calculation methods is somewhat repetitive 
for the reader, it contributes to restating a consistency in the findings and methods adopted. 


As for the conclusions regarding the values obtained, it would be interesting to present a 
final ranking of the seven cross-border nonpoint sources (transboundary flows). The sources 
could be presented in descending criticality order of pollution potential (for indicator bacteria 
and trash). For anthropogenic bacteria indicators, for example, the Sources: 1. Tijuana River 
Flood Control Channel, 2. Goat Canyon, and 3. Smuggler’s Gulch are the three most 
significant. As for trash loads, the three cited sources are also the most representative, but 
following order: 1. Smuggler’s Gulch, 2. Tijuana River Flood Control Channel and 3. Goat 
Canyon. 







In conclusion, from the data analyzed, it can be affirmed that the seven transboundary flows 
(1. Tijuana River Flood Control Channel; 2. Smuggler's Gulch; 3. Goat Canyon; 4. Stewart's 
Drain; 5. Silva Drain; 6. Yogurt Canyon, and 7. Canyon del Sol) are the significant sources 
of anthropogenic indicator bacteria and trash in the lower Tijuana River. 
 


❖ Additional- Formatting notes 


Although this review is not directed at aspects documental formatting aspects, throughout 
the analysis it was possible to identify errors in the draft that can compromise the 
understanding and soundness of the proposal or that are in disagreement with formatting 
conventions. Some examples are listed below. 


- Page 39- Topic United States-Mexico-Canada Agreement Comprehensive 
Infrastructure Solution: In the last line of the first paragraph, it is stated that the 
"Design and construction of the approved projects is anticipated to begin in 2023". 
Would the correct year be 2024? 


- Page 50- Topic Data Analysis of Key Sites (Lower Tijuana River and Transboundary 
Flows):  It is stated that “Indicator bacteria concentrations impair the lower Tijuana 
River’s recreational beneficial uses. Available sources of data as described in section 
4.1.1 for E. Coli and enterococci...". Nevertheless, the available data sources for E. 
Coli and enterococci are described in section 4.1.2, not in section 4.1.1. 


- Page 53- Item 4.2.2 Trash: On page last line: "The information in Tables 4.3 and 4.4 
demonstrates the positive impact of local volunteers and their level of commitment to 
protecting the river valley, estuary, and downstream coastal waters.". The correct 
Tables number are 4.4 and 4.5. The same error when referring to the Tables 
numeration can be seen on page 54 ("The removal estimates in Table 4.3"→ Correct 
to Table 4.4), and page 55 ("The removals performed by these agencies far exceed 
the volunteer clean-up values in Tables 4.3 and 4.4" → Again, should be corrected to 
Tables 4.4 and 4.5). 


- Page 63- Item 5.3 Discharges from HSA 911.12: Before the Table: "Maximum annual 
indicator bacteria and trash loadings from the transboundary flows are estimated 
below.". Instead of "transboundary flows", it should be written HSA 911.12. 


- Page 101- Item References: The reference "Souza-Neto, J.A., Powell, J.R., and 
Bonizzoni, M. 2018. Aedes aegypti vector competence studies: A review. November 
19, 2018. https://pubmed.ncbi.nlm.nih.gov/30465912/" is placed out of alphabetic 
order. 


- Page 173- Item C-3 Appendix C- 2.2 Stewart’s Drain: "MPN/year" is written twice for 
Enterococci loading estimates ("9.91 x 1015 MPN/year MPN/year"). The same 
mistake appears on C-4 and C-5 after Enterococci loading numbers. 


 


 
➢ Page numbering adopted in this review document refers to that available in the pdf 


reader since the pages of the Revised Draft Staff Report are not numbered and do 
not correspond to the numbering available in the Table of Contents. 
 


➢ It would also be important to put numbers and titles in all the Tables in Section 5 and 
Appendix C. 





