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Objectives:

1. Develop enhanced storm water monitoring technologies and protocols that directly quantify contaminant
loading and biological impacts in receiving waters from storm discharges.

Introduction

2. Transition the tools and techniques to facility managers to generate scientifically defensible storm water data
in defending against overly conservative assumptions and "worst case" scenarios used in the absence of

accurate data.

EQ Requirements:

2.11.02.c - Nonpoint source discharge identification (local and remote); “NPS pollution is a major contributor to
poor water quality found in many waters of the United States. The determination of sources contributing NPS
pollution to a water body is a critical step in solving water quality problems in a watershed.” Urgency: 1-8
yrs.

2.11.01.k - Control/Treat nonpoint source discharge; “Nonpoint source (NPS) pollution is the leading remaining
cause of water quality problems. Water quality impairment may result in loss of "fishable swimable" waters,
and could impact natural resources such as fish, shellfish, marine mammals and birds.” Urgency: 1-7 yrs.

2.11.02.b- Improved field analytical sensors, toxicity assays, methods, and protocols to supplement traditional
sampling and laboratory analysis; “Failure to properly characterize wastes, runoffs or spills may result in
discharge of hazardous or toxic contaminants to the environment.” Urgency: 1-7 yrs.

EQ Periorities:

All EQ requirements are medium priority.

Storm water regulations vary with region, with Region SW and NW having an immediate need for improved
storm water data. )

Future Total Maximum Daily Load (TMDL) requirements will increase pressure for accurate loading data.
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Problem Statement/Drivers

Problem Statement:

Storm water permits have already been put into place that have chemical performance
goals and toxicity limits that cannot be met, and have requirements for diversion in the
immediate future.

Current storm water monitoring practices do not provide the type of data necessary to
evaluate impacts to receiving water bodies and in the absence of data, regulators are
forced to promulgate overly conservative requirements.

The Navy is facing potentially very expensive requirements to divert storm water with
limited or no knowledge of actual contaminant loading or its impact to receiving waters.

Future storm water permits and implementation of TMDLs, in the absence of defensible
data, are expected to be more stringent.

Technology Shortfalls:

Current technology and techniques have focused on first-flush end-of-pipe measures
providing worst-case estimates on contaminant loading, and therefore, a worst-case
estimate of their impact on the receiving environment.
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Project Approach:

Approach

— Perform simultaneous full storm monitoring of outfalls and receiving waters to
link storm water discharges to impacts in the receiving environment.

Technical Objectives:

— Test technology improvements to off-the-shelf onshore monitoring equipment.
— Compare toxicity and chemistry in first-flush to full-storm discharge samples.

— Evaluate spatial and temporal extent of impacts in the receiving environment
before, during, and after storms.

— Link onshore measures to offshore impacts (magnitude and extent).

Measures of Success:

— Are the technology enhancements robust and provide improved measures of
loading data.

— |s there acceptance of techniques in the scientific community (conferences,
papers).

— Ultimately, is there acceptance of data by regulators and will that lead to an
easing in permit requirements. 4



SPAVAR

Systems Center
San Diego

The technology combines an enhanced discharge monitoring
capability with direct receiving water measures to fully
characterize impacts

Technology Description

— Discharge Monitoring Technology- Enhanced off-the-shelf automated
samplers that provide remote real-time sensor monitoring and full-event
sampling to better quantify contaminant loading (flow, contaminants,
toxicity).

— Receiving Water Impacts Technology- Real-time plume mapping in
receiving waters using MESC technology to quantify spatial and temporal
impacts directly in the receiving environment (before, during, after storm
evaluation of contaminants and toxicity).

— Monitoring Techniques- Link onshore measures to offshore effects by
evaluating first-flush vs. full storm discharges and post-storm vs. pre-
storm receiving water conditions.
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Technology Description

biological impacts

Simultaneous full storm monitoring of outfalls
and receiving waters for direct chemical and

Advanced real-time sampler to
directly determine mass loading of
contaminants
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Benefits:

Benefits of this effort will be derived from cost avoidance. CNRSW estimate to divert
first 0.25”0of rainfall in San Diego Region (3 facilities) alone is $100M.

Estimated return on investment graph below is based on a conservative estimate of
avoiding diversion requirements at 10% of facilities facing TMDLs linked to storm
water impacts.
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FY02 FY02 FYO03 FYO04 FYO05
Milestone 1Q 2Q 3Q 4Q [1Q 2Q 3Q 4Q |1Q 2Q [3Q 4Q |1Q 2Q 3Q 4Q
1 |Purchase Onshore Samplers
2 |Install Sampling Units

Develop sampling plan

3 |Partial Demonstration
Baseline tide measures
Bioassay protocols

4 |Upgrade Sampling Units
Update sensor calibrations
Develop new communication software

5 |# Demonstration in San Diego* _)

Monitor 14 storm events
Full demonstration for 2 storm events
6 |San Diego Evaluation

Report on findings
# Presentations at scientific meetings
7 |# Demonstration Second Round+
Develop sampling plan
Sediment Trap monitoring
Floating lab study Q>
8 |Second Round Evaluation

Report on findings
# Presentations at scientific meetings
# Peer review article
9 |# System transition

Users guide/newsletter/contacts
* Demonstration delayed during record drought conditions

+ Demonstration partially delayed-equipment unavailable, low rainfall
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Project Manager: Chuck Katz, SSC-SD

Project Coordination

On-shore systems coordinator: Ernie Arias, SSC-SD

On-shore systems hardware/software: Roman Kruchowy, NFESC

Off-shore systems coordinator: Chuck Katz, SSC-SD

Toxicity Analyses: Gunther Rosen SSC-SD; Scott Steinert CSC

Chemistry Contractor: Battelle Ocean Sciences and Marine Sciences Laboratories

Regulators: Paul Richter & Alan Moniji, San Diego Regional Water Quality Control Board

Transition coordinator: Brian Swaidan, NFESC

Naval Base San Diego Demonstration: Brian Gordon & Rob Chichester, CNRSW

Transition Sites:
Naval Base Point Loma: Brian Gordon & Rob Chichester, CNRSW
Naval Air Station North Island: Brian Gordon & Rob Chichester, CNRSW
Puget Sound Naval Shipyard: Gerry Sherrell & Bruce Beckwith, PSNS

Other: Technical Peer Review Team in place for transition projects in San Diego
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Systems Center FY O 2

San Diego

Purchased automated samplers for onshore monitoring (NFESC)
Integrated communications system for autosamplers (NFESC)

Install onshore sampling systems at NAVSTA San Diego (NFESC)
Developed sampling plan for NAVSTA Pier Area (303d site)

Tested autosampler sensors under baseline tide and storm conditions
Preliminary plume mapping with MESC

Tested toxicity procedures for “salting-up” and preliminary discharge testing

Completed in-lab sensor calibrations and upgrades

Developed and installed real-time monitoring for on-shore samplers

Evaluated alternate velocity sensor

Monitored 14 storm events and tide baseline flows over six months

Completed full onshore and offshore characterization of two storm events

Constructed physical model of storm conveyance system and measured post-storm abstraction
Submitted abstracts to scientific conferences ( ERF, SETAC, AWRA, Shipyard Conference)

Presented results at scientific conferences
Transitioned techniques for use at Naval Base Point Loma
Transitioned offshore techniques for use at Puget Sound Naval Shipyard

Generated sampling plan for sediment trap and full-storm monitoring with flow-through laboratory at Naval
Station San Diego

Deployed and collected wet-weather sediment trap data
Created storm water literature database 10
Created Draft NFESC Tri-fold
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FY02-03 Demonstration

Offshore Plume Mapping

Onshore Full Storm Monitoring
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« Compare wet-weather and dry-weather particle contaminant fluxes

» Compare creek inputs to storm water outflows from central pier area of
Naval Station San Diego to evaluate source magnitude to the sediments

12
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Systems Center Added real-time instrumentation to traps 1
s monitor time history of particle flux and
seawater conditions.

Wet weather particle chemistry analysis
underway.

Trap knocked over.
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 Wet weather accumulation rates at storm water outfall 14 lies between the two
creek rates.

« Sediment accumulation rates are clearly dependent on rainfall. 14
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In collaboration with Brian Swaidan at
NFESC:

I vadl Fools and Technigues
; Stornmwater lfoultaﬁ":}

= Omslore sampling: Au

s, T

Planning to produce:

e Currents newsletter article
e Add to the Storm Water BMP Website

« NFESC Tri-Fold (Draft) > T

« Environmental Quality Initiative Fact

Sheet

» Contacts with water managers

s pall

Jing misthudalugy and sdl required

» Other- equipment loans, training,
project planning and execution

Emplementation POC:

Mr. Brian E. Swaidan,
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5) Demonstration site Naval Station San Diego
FYO02- purchase/installation/upgrades/testing of onshore samplers.
FYO03- data collection.

Implementation Strategy

6) Naval Station Evaluation
FYO04- presentation of results at scientific conferences (SETAC, ERF, AWRA, Shipyard).

7) Second Round Demonstration
FY04- demonstration of particle bound contaminant transport.
FY04-05- full-storm monitoring with flow-through bioassay.

8) Second Round Evaluation
FY04-05-presentations at scientific conferences, peer review article.

9) System Transition
FYO05- newsletters, storm water website, tri-fold, Environmental Quality Initiative Fact Sheets,
contacts with water managers-rental/service, users guide and future demonstrations (ESTCP).

17
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Implementation Strategy

CNRSW and PSNS Support for FY04 ESTCP proposal

Chuck,

Your [ESTCP] proposal would help CNRSW Environmental develop its
Alternative Monitoring Plan. This Alternative Monitoring Plan is required
by the Naval Base Point Loma, Naval Base San Diego, and Naval Base
Coronado Complex NPDES Permits. These permits state the Navy has 4
years to conduct a toxicity study of storm water runoff from Submarine
Base San Diego, Naval Station San Diego, Naval Air Station North Island,
and Naval Amphibious Base San Diego.

This study will identify what pollutant level in storm water discharges
causes toxicity in the receiving water. If at the end of the 4 year period,
the Navy can not convince the San Diego Regional Water Quality Control
Board that the toxicity discharge standard it has developed during its
study is protective of the receiving water, than a 90% Acute Toxicity limit
must be met for all storm water discharges at the 4 Navy facilities listed
above. It is generally agreed that storm water discharges will not
consistently meet a 90% Acute Toxicity limit. Your study is a key
component to the Alternative Monitoring Plan.

vr,

Rob Chichester
CNRSW Environmental
Water Program Manager
email

Dear Mr Katz

Thank you for allowing us to review your [SERDP] proposal to
develop Improved Technologies for Storm Water Monitoring. If
successful, the outcome your proposed research would be very
useful to PSNS Project ENVVEST in assessing the ecological
significance of storm water runoff contamination in Sinclair and Dyes
Inlets, WA. Of particular interest would be the biological availability
and toxicity of run off contaminants, especially metals such as Cu,
Hg, As, Pb, and Zn.

This technology may also have value in helping PSNS comply with
storm water sampling and analysis requirements expected in our
next NPDES permit.

We would be very interested in assisting with storm event sampling
or providing other information on the ecology and geochemistry of
Sinclair and Dyes Inlets.

Please keep us appraised of your progress and accomplishments in
this important area of research.

GM Sherrell
Water & Special Projects Branch Head
Puget Sound Naval Shipyard
Bremerton WA
email

The main barrier to implementation is that some regions/facilities do not face an immediate compliance
requirement to make the type of measures performed under this project (2 yrs ago, no facilities had these
requirements!). It is critical to develop a knowledge base to negotiate more realistic requirements. 18
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The tools and techniques developed under this project are currently
being implemented at Naval Base Point Loma and will be
implemented at Naval Air Station North Island and Naval
Amphibious Base next year.

Implementation Strategy

The offshore techniques were also planned for Puget Sound Naval
Shipyard this year under the ENVVEST program though lack of
rainfall limited the effort.

19
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Logic Model for

Improved Storm Water Monitoring Technologies

Navy Benefits

The Mavy obtains the ability to defend against overy stringent
regulations that are imposed in the absence of data. The potential
outcome is a significant reduction in cost of compliance.

The customer can use these tools and technigues to collect

Customer scientifically defensible data on mass loading of contaminants and
- directly measure their impacts on receiving waters. The
Capa blllty customer can then use these data to defend against overy stingent
permits or waste load allocations under the TMDL program.
Enhanced onshore samplers- commes, it maonitonng, robust power
Products Cnshore technigues-tidally influenced data collection, it measures

Offshore assessment technigues-magnitude and extent of impacts

Froject Milestones

Technology demonstration at Maval facility M55 30 FY03
second demonstration at Nawval facility MST, 40 Fy 04
System transition MSH 20 FYDS

20
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