
4.5 PSP Cover Sheet tAtlach to the front ofeachproposal)

Proposal Title: PHASE 1 FEASIBILITY STUDY of the Tracy Wetlands Stormwater Reuse Habitat
Applicaut Name: City of Tracy - Jack Bortd, P.E, Departmen~ of Public Works
Mailing Address 520 Tracy Boulevard, Traoy, CA 95376
Telephone: (209)83 ~-44~2
Fix: (209)831-4430

Email:

Amount offundingrequested: $ 149,580 for 1 years

Indicate the Topic for which you are applying (check only one box).

u Fish PassagetFish Screens t3 Introduced Species
[] Habitat Restoration ~3 Fish Manageme.xtt/Hatehery
I~ Local Watershed Stewardship ~ Bnvironraental Education
~ Water Quality

Does the proposal address a specified Focused Action? __ yes~no

What count3 or commcs is me nrojeet located in? San Joaquin

Indicate the geographic area of your proposal (check only one box):
~3 Sacramento River Mainstem [] East Side Trib:
t3 Sacramemo Trib: [] Suisuo Marsh and Bay
[] San doaquin River Mainstem ~ North Bay/South Bay:
[] SanJoaquinTrib: [] Landseape(entireBay-Deltawatershed)
~r Delta: ~2 Other:

Indicate the prinaary species which the proposal addresses (check all that apply):
~3 San Joaquin and Easl-side Delta tributaries fall-run ctfinook salmon
~ Winter-ran chinook salmon m Spring-ran chinook salmon
n Late-fall run chinook salmon t~ Fail-run chinook salmon
~ Delta smelt 1~ L~ngfin smelt
~ Splittail ~ Steelhead 1rout
t~ Green sturgeon ~ Striped bass
.~" Migrator3, birds [] All chinook species
o Other: ~K All anadromous salmonids

Speoify dae ERP strategic objective and target (s) lhat the project addresses. Inolude page
numbers from January 1999 version of ERP Volume I ~nd
Addressed in Section 4.3 of the Proposal
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Indicate the type of applicant (check only one boxl:
~ State agency tn Federal agency
[] Public/Non,profit joint venture m Non-profit
1~1 Local govemmenttdislricl n Private party
[] University t3 Other:

Indic, ate the type of project (cheek only one box):
,N Planning t~ Implementation
[] Monitoring D Education
c~ Research

By signing below, the applicant declarez the following:

l.) The Iruthfuhtess of all representations nt their proposal;

2.) The individual signing the form is entitled to submit the application on behalf of thc
applicant (if the applicant is an entity or orgamzation); and

3.) The person subnaitting thc application has read and understood the conflict of interest and
confidentiality discussion m the PSP tSection 2.4~ and waive~ any and all rights to privacy
and confidentiality of the proposal on behalf of the applicant, to lhe extent as provided in
Secnon.

Jaok Bond.

Printed name of apph
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4.6 Proposal Completion Checklist

Once the applicant has prepsred a proposal, CALFED staff suggest reviewing the following
checklist to ensure that the proposal meets the requiremants of this solicitation package and can
be clem’ly undemtood by the technical review panels.

Has the standard cover sheet (Section 4.5) been Completed and a’aached to the front of the
proposal? Is it signed?

lff Have the page limitations for each section of the proposal been adhered to?

1~ Have the Minimum Rcquiremanls (Seclion 4.1) been addressed?

N" Has local involvement been described and a copy of notification of the cotmty included?

3ff Did you fil out the contract forms (Appendix D and E)?

~ Is the hypothesis/qnestion to be addlx:ssed by the proposal dgsoribed clearly?

lff Are the Objectives of tl~� proposal described clearly~

lff Does the proposal show ~ clear link to the CALFF~D priority species and habitats?

g[ Does the proposal dnscribe how the project meets ERP objeetives and Stratagic Plan goals?

~1’ Does the proposal describe hnkages to previously funded projects or previous phases?

lff Does the proposal clearly lay out tasks, products, and timelines?

~ Is the monitoring section clear and complete and address the hypothesis for the project?

)ff Does the proposal contain a bridget for each task?
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t.0 EXECUTIVE SUMMARY

The impact of urban runoff on water quality has become a concern for
several reasons. Given the increasingly strict requirements of the CWA, it is
imperative that municipalities, industry, and agriculture improve wastewater
quality pdor to discharge to surface streams, rivers and area watersheds.
Unfortunately, the few available technologies for wastewater treatment (e.g.,
chemical or electrochemical treatments) are often not cost effective.
Furthermore, in some instances the sludges produced by treatment technologies
may have to be managed as hazardous waste.

A sustainable, tow-cost technology for wastewater treatment is the use of
highly engineered treatment wetlands. The capacity of many wetlands to reduce
the levels of nutrients, metals and other pollutants in water passing through them
has been well documented. Realizing this fact, treatment wetlands are designed
and constructed to treat a variety of wastewaters.

The Department of Public Works of the City of Tracy, proposes that a
treatment wetland system be constructed to cleanup urban stormwater and non-
point source runoff prior to discharge into the Old River segment of the Lower
San Joaquin River. The city proposes the creation of a diverse multi-function,
multi-value treatment wetland system with accompanying wildlife habitat located
on approximately 200 acres of farmland northwest of the city near Wicktund Cut,
which serves as a discharge point for urban runoff and intake point for irrigation
waters. The Tracy Wetlands Stormwater Reuse Habitat (Tracy Wetlands) will
advance Central Valley water quality enhancement goals and improve local
watershed stewardship as well as provide significant wildlife habitat restoration
for priority species within the Central Valley. Water quality improvement in the
South Delta Region will significantly enhance the recovery of many of the pdority
endangered fish species.

With the establishment of the Tracy Wetlands projec~ at W~cklund Cut, a
potential adverse impact would be the loss of farmland and a possibly increased
mosquito abatement costs. But these potential adverse impacts are considered
minor compared to and overall benefit of the wetland project. The City of Tracy
proposes that this project be developed in a four-phased approach:

¯ Phase I. Treatment Wetland Alternative Feasibility Study
¯ Phase I1. Wetland Design Criteria Development
¯ Phase II1. Wetland Pilot Study and Water Quality Monitoring Program
¯ Phase IV. FinaIWetland Design and Construction

The City of Tracy is an incorporated city with a population of
approximately 47,(]00 that is located adjacent to the Seuth Delta. The City of
Tracy provides full municipal services to its residents, which include stormwater
management and wastewater treatment, both of which have direct and indirect
impacts to water quality and sensitive species associated with the Delta. The
City of Tracy has updated its Storm Drainage Master Plan that calls for terminal
discharges into Old River. To assist the City of Tracy in devising stermwater
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treatment alternatives, David Evans and Associates, Inc. (DEA) has been
included in the collaborative team. DEA is a multidisciplinary consulting firm
ranked 56t" in the U.S. among the Engineering News Record top design firms.
Heading DEA’s consulting effort for the City of Tracy is Dr. C. Mel Lytle, who is a
noted wetland ecologist with constructed wetland experience throughout the U.S.

The City of Tracy has been working with the Souza family regarding the
acquisition of approximately 200 acres of land to be developed into the wetland
project. A letter confirming the Souza family’s intent is included as an attachment
to this proposal. The city has also made contact with Tracy Unified School
District and Lammersville School District regarding the potential benefits to be
derived from this project and both are supportive of the concept. Lastly, a letter
has been sent to San Joaquin County Public Works notifying them of this
solicitation response.

The scope of this proposal and current funding request will focus on
the Phase I Treatment Wetland Feasibility Study.

Costs: Phase I Feasibility Study $149,580
City of Tracy property acquisition $900,000 (estimated)

2,0 PROJECT DE~CRIPTION

Constructed wetlands for the treatment of urban and agricultural runoff
has proven to be highly effective for stormwater treatment and restored habitat
establishment for wildlife. The 154-acre Arceta Marsh anc~ Wildlife Sanctuary in
Humboldt County is a constructed treatment wetland that has successfully
treated sewage effluent from the City of Arcata, CA for over 20 years. The marsh
holds appeal to over 100,000 tourists that visit the wetland each year to observe
the thousands ef migrating birds and other wildlife.

The Department of Public Works of the City of Tracy, proposes that a
treatment wetland system be constructed to cleanup urban stormwater end non-
point source runoff prior to discharge into the Old River segment of the Lower
San Joaquin River drainage. (Sea Exhil~it A, Vicinity Map) The city proposes
the creation of a diverse multi-function, multi-value treatment wetland system
with accompanying wildlife habitat located on approximately 200 acres of
farmland northwest of the city near Wicklund Cut, which serves as a discharge
point for urban runoff and intake point for agricultural irrigation. (See E.xMbff B,
Location Map). Exhibit C indicates Tidal Flow Rates influencing the project.

The "I-racy Wetlands Stormwater Reuse Habitat (Tracy Wetlands) will
advance Central Valley water quality enhancement goals and improve local
watershed stewardship as well as provide significant wildlife habitat restoration
for pdority species within the Central Valley. Water quality improvement in the
South Delta Region will significantly enhance the recovery of many of the listed
endangered fish species including, Delta and Longfin smelt, Splitteil, Chinook
salmon and Steelhead trout.

The wetland will have a habitat mosaic composed of open-water wetlands,
seasonal wetlands, mudflats, isolated islands and riparian uplands. This habitat
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diversity will support many resident and migratory wildlife spedes including those
that are threatened or endangered. The highest priority will be to provide
abundant habitat for listed species including, the Aleutian Canada goose,
California red-legged frog, Giant garter snake, Greater sandhill crane, Bank
swall~,w, Rail species, Western yellow-billed cuckoo, Valley elderberry longhorn
beetle, Riparian brush rabbit and Riparian woodrat. The Tracy Wetlands will be
designed to meet watershed stewardship goals including community and school
district involvement in project plannir~g design and monitoring The project
proposes an interpretive center, viewing overlooks, trails and boardwalks, and a
picnic area.

The wetlands will also serve as an "outdoor laboratory" for local school
districts to increase the awareness o" watershed stewardship, water quality
enhancement, wildlife habitat restoration and provide locally developed
educational opportunities for students from throughout the San Joaquin Valley.
The project will also act as an important recreational attraction for the general
public, both local and internationally.

To plan and design the treatment wetland/wildlife habitat system, a multi-
phased development approach is proposed:

¯ Phase I. Treatment Wetland Alternative Feasibility Study. A feasibility
study will be conducted to determine if a treatment wetland alternative wil~
meet water quality enhancement and watershed management goals for the
City of Tracy. (Phases II, III, and IV are subsequent phases of the overall
project and are not proposed within this solicitatian request.)

¯ Phaee I1. Wetland Design Criteria Development. Wetland design criteria
will be established from the Phase I Feasibility Study to address not only
stormwater treatment parameters for the wetland system but also habitat
restoration requirements.

¯ Phase IlL Wetland Pilot Study and Water Quality Monitoring Program. A
pilot study will be constructed and monitored over two-years to verify the
proposed treatment wetland design parameters and water quality
enhancement criteria.

¯ Phase IV. Final Wetland Design and Construction. The final wetland
system design will be implemented where the full-scale wetland/habitat
system will be constructed.

2.1 Phase I. Wetland Feasibility Study Project Tasks

The major objective of Phase I will be to study the feasibility of creating a
freshwater constructed wetland to treat urban stormwater ann non-point source
runoff from the City of Tracy prior to discharge into Old River portion of the Lower
San Joaquin River drainage. In order to achieve the Phase I objective, the
project will be divided into several project tasks including feasibility evaluations

Phase I ’[’racy WetlaJ}ds Stonnwater Reuse ~labitat
04/15/99
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and on-site studies. Figure 1 outlines the general approach we wil{ take in the
development of this wetland project.

Wetland Altemative Evaluations and On-site Studies

Preliminary Evaluations

Task 1. Determine the proposed and existinq stormwater drainage infrastructure.

¯ Review existing City reports and plans to determine existing and future
conditions impacting the project and study area. (see Exhibits D & E)

¯ Summarize in text and exhibits for the feasibility study report.

Task 2. Define the urban storrnwater mana~lement goa~s.

¯ Review the city’s Urban Management Plan, Master Plans and applicable
policies to determine stormwater management program goals.

* Summarize city goals in report and review consistency w~th CALFEO program
goals and objectives.

Task 3. Evaluate land use/ownership and environmental Dermittina
r__e.e~irements.

¯ Obtain surrounding ownership information to establish a notice area mailing
list for impacted properties. Review existing/propos~=d land-uses, and
summarize in report. (see Exhibit F)

¯ Contact resource agencies to determine future permitting requirements
(through construction) and summarize in report.

Task 4. Evaluate treatment wetland desien options.

¯ Determine which wetland design options will meet the city’s wastewater
enhancement goals. The constructed wetland configurations could include
single units, parallel units, series units and combinations of wetland units.
(see Exhibit G)

¯ Develop a conceptual p~an of the treatment wetland area including proposed
options. (see Exhibit H)

Task 5. Evaluate wildlife habitat development options.

¯ Determine what habitat types will best suit the listed sped~es.
¯ Develop a habitat mosaic for the wetland project including, size and

distribution of the various habitat components. (see Exhibit I)
¯ Include selected habitat mosaic in the conceptual plan.

Phase I Tracy Wetlands Stormwater Reuse Habitat
04/15/99
Page 5
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Task 6. Determine potential cultural, recreational and educational benefits.

¯ F~eview record information for impacts to cultural resources.
¯ Work with City Parks and Recreation, and Tracy and Lammerville School

District to explore recreational and educational benefits and opportunities.

Task 7. Determine preliminary construction and maintenance costs.

¯ Evaluate possible construction and maintenance options and determine
methods that optimize the ecological, functional, recreational, and educational
benefits.

¯ Project annual and project life monitoring, construction and maintenance
costs for the projecL

¯ Summarize and incorporate this information into report.

Field Studies

Task 1. Monitor ¢J~t’,/urban stormwater quality and flow characteristics.

¯ Review city’s Master Plan HEC-1 Hydrologic/Hydraulic model to determine
how the constructed wetland best functions with proposed system.

¯ Monitor urban stormwafer flow rates at the wetland site over an annual cycle.
¯ Analyze urban stormwater quality on to determine treatment wetland design

requirements ever an annual cycle.
¯ Summarize in report.

Task 2. Determine proposed wetland site characteristics, topography, geoloqy,
soils and hydrology.

¯ Obtain aerial phototopography of wetland site and surroundings (250 acres)
to supplement upstream USGS watershed information for conceptual design
purposes.

¯ Hire geotechnical sub-consultant to investigate geologic and soils conditions
as input to technical design.

¯ Modify Master Plan HEC-1 model to include wetland function.

2.3 Phase I. Task Schedule

The following Exhibit depicts the proposed Project Schedule:
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2.4 Phase I. Project Deliverables

The Feasibility Study Report will include information collected upon completion of
the above project tasks. This report will be subdivided into the following subject
areas:
¯ Land Use/Ownership
¯ Legal Access
* Regulatory
* Cultural
¯ Environmental Conditions
,, Site Characteristics
¯ Topography
¯ GeelogylSoils
¯ Water Quality
¯ Hydrology

3,0 LOCATION AND/OR GEOGRAPHIC BOUNDARIES OF THE PROJECT

The proposed wetland project will be located Northwest of the City of Tracy in
San Joaquin County, upstream of Wicklund Cut, which is the point where future
urban stormwater runoff and existing agricultural tailwater are discharged into
Old River (see Exhibit A). Note that the intersection of Bethany Road and
Wicklund Road has a Latitude of 37.78035 and Longitude af-121.51667 and the
intersection of Wicklund Road and Byron Road has a Latitude of 37.77453 and
Longitude of-121.51683. This portion of the South Delta is influenced by daily
tidal flow rates that are shown on Exhibit C. The proposed wetland will be
primarily fed by what we will refer to as the Lammers Drainage System as shown
in Exhibit D. At build-out the watershed will drain over 5500 acres ef residential,
commercial and industrial property before discharging into Old River.

4.0 ECOLOGICAL/BIOLOGICAL BENEFITS

4.1 Scientific Hypothesis

Constructed wetland systems can successfully treat urban stormwatar and
agricultural runoff while providing beneficial reuse of wastewater for human and
wildlife activities.

4,2 Primary Stressora

The major sources of pollutants in urban runoff can arise from direct deposit on
paved surfaces due to industrial activities, motor vehicles (exhaust emissions,
tire wear, oil leaks, fuel additives (MTBE), mechanical wear), wear of surface
coatings, chemical spills and waste thrown on road sur[aces and in storm drains.
Many of these pollutants are present as suspended solids, BeD, nutrients,
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hydrocarbons, heavy metals and pesticides. Heavy metals (lead, copper,
cadmium, zinc and arsenic) can be dissolved or solid forms.

4.3 Expected EcologicallBiological Benefits

The City of Tracy Wetlands Stormwater Reuse Habitat; Phase I Treatment
Wetlands Feasibility Study provides the following benefits consistent with those
outlined in the Ecosystem Restoration Program Plan:

¯ The enhancement of water quality and habitat for fish species (p. 29).
¯ Creation of habitat for shorebirds, amphibians, and mammals (multiple

species), (p. 28).
¯ Creation of a natural, self-sustaining wetlands and related processes (p.

29).
¯ AclaptJve management and moflJtorJng of natural processes and results

2g).
¯ Control of runoff volume and duration to assist flushing of O~d River

(periodic).
¯ Reduction of body burden contaminants in edible species that contribute

to human health problems.
¯ Habitat improvement (downstream) for northern pintail and steelhead (p.

34).
¯ Creation of a large expanse (200 acres) of natural landscape, habitat

mosaics, including shaded aquatic habitat (p. 28).
= Filtration of contaminants from water in Delta Region and drinking water

drawn from the Delta Mendota Canal System.

4,4 Self-Sustaining/Durability

Constructed wetlands can be created to be self-propagating and sustaining for
long pedods of time (20+ years). Through monitoring of the effectiveness of
filtration and water quality characteristics, the wetland can remain serviceable
through adaptive management practices to extend the effective project life.

4.5 Linkages

This project is Phase I of a series four phases: Phase II being wetland design
criteria development, Phase III being a wetland pilot project, and Phase IV being
the actual construction of the 200-acre wetland. Other linkages related to
watershed stewardship and public education include involvement of local school
districts’ use of the facility as an "outdoor laboratory" coupled with learning
programs of stewardship within urban watersheds.
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4.6 Non-Ecosystem Objectives

Through local school distdct involvement, children (and the public) can be
educated regarding the positive results of water efficiency and watershed
management.

4.7 Third Pa~3/Benefits

Enhancement of drinking water quality conveyed in and withdrawn from the Delta
Mendota Canal and the California Aquaduct for residents of Tracy and other
southern communities.

5,0 TECHNICAL FEASIBILITY AND TIMING

The selection of wetland treatment of stormwater (rather than chemical or
meohanical processes) was selected due to its cost and ecological advantages.
For the feasibility report, the environmental compliance documents required
under CEQA would be limited to as Initial Study/Checklist. As part of the
feasibility stage the work performed during Phase I will, however, include
determining and listing all permitting requirements that will apply to subsequent
phases of the project. At the feasibility stage it is not anticipated that permits or
agreements with San Joaquin County will be necessary. Consequently, the
project schedule contained in this proposal is representative of actual project
timing.

6.0 MONITORING AND DATA COLLECTION METHODOLOGY

A key component of the Phase I Feasibility Study will be to monitor city urban
stormwater quality and flow characteristics as outlined in Task 8. Te achieve this
obje~ive, water quality and flow monitoring will be conducted over 12 months at
six sites. Sampling sites will include four drainage outlets near the proposed
wetland site, at Wicklund Cut and where Wicklund Cut meets Old River. Water
samples will be collected monthly dudng dry months (May-November) and
biweekly during wet months (Decem bet-April). Supplemental water samples will
also be collected dudng peak flows caused by major rain events for a total of
approximately 25 surface water samples (Table t).

Stormwater will be sampled according to the Bottle Submersion Method using
500-ml acid-rinsed Nalgene bottles. Water samples will be analyzed for pH, EC,
DO, TSS, BeDs, nutrients, hydrocarbons, heavy metals and pesticides.
Dissolved metals will be measured directly from water samples with ICP-AES
and AA according to EPA and Standard Methods (Section 3120 B. and 3500).
For Total metals, colfected water samples will be acidified to pH<2 and
transported at 4°C. Storrnwater samples will receive a preliminary acid digestion
to reduce interference by organic matter and to convert metal associated with
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particulates to a form that can be determined by AA or ICP. This digestion is a
HNO~ digestion according to STD Methods, 1992, Section 3030 E., fallowed by
analysis for all trace elements of interest that can be run on ICP (EPA Method
200.7). To analyze selenium, arsenic and mercury from water samples following
the digestion, we will use the ANhydride generation method following Varian’s
procedure for the VGA-76 vapor generator.

We will use a logarithmic transformation on monitoring study data if tests of
normality and heterogeneous variables show that transformation is necessary.
Sample means of water quality constituent concentrations and standard errors of
the mear~ {S.E..M.) will be determined for water samples. To determine the
overall significance of temporal and spatial variation on water quality constituent
concentrations, ANOVA will be used where sampling time and sampling location
are considered the fixed effects in a repeated measures statistical design. If
significance is found (P<0.05), Tukey’s multiple comparison procedures will be
used to separate means.

From this data, we witt develop important design parameters so that effective
urban stormwater treatment will be designed into the wetland system. A
summary of this monitoring study, with seasonal water quality and flow rate
values with accompanying graphics, will be included under the water quality
section of the Phase I Feasibility Report.

Table 1. Monitorin and Data Collection Information
Hypothesis/Question Monitoring Data Evaluation Comments/
to be Evaluated Parameters Approach Data

Priodty
What is the City of Samples col~ectad ~25 water samples; Stormwater
Trecy’s seasonal monthly & biweekly at 6 acidified (pH<2) and sampes to
stormwater quality? sites over 12 months, transported @ 4°C. be collected

during dry
Bottle Submersion ICP-AES and AA and wet
Method, acid-rinsed accon3ing to EPA months and
500-ml Nalgene bottles, and Standard during peak

Methods (Section rain events.
Constituents: SS, BeDs, 3120 B. 3030 E. and
"]-N & P, NH4, NO3, HC, 3500)
metals and pesticides.

Whet is the City of Samples collected Flow rate samples Stormwater
Tracy’s seasonal monthly & biweekly at 4 collected wit~ flow rate
stormwater flow rates? sites over 12 months. 8woffer hand-held samples to

current velocity be collected
meter (Model 3000). during dry

and wet
months and
dudng peak
rain events.

Phase [ Tracy Wetlands Stom~ter Reuse Habitat
04[15/99
P~ge 1(I
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7,0 LOCAL INVOLVEMENT

This project will form a local partnership between the City of Tracy, the
underlying property owners, end local educational interests. In determining the
programming of the constructed wetland and the educational amenities provided
to the community, the City of Tracy will be working closely with its partners in
community outreach programs to solicit public input. Dudng Phase I it is
expected the city staff will be working directly with representatives of Tracy
Unified School District and Lammersvilla School District to bettE understand how
this community resource can be best conceived and utilized to promote
educational, cultural, ecological and recreationaJ benefits, In subsequent phases,
the public and agency involvement will be expanded as specific design issues
and opportunities are addressed in a sedes of "open house workshops", publicity
and press releases, and educational programs developed for the schools.
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9.0 Application Qualifications

Jack Bond, P.E.
Senior Civil Engineer - Capital Improvement Projects (CIP)

Mr. Bond has over 19 years experience with public works/engineering projects.
He is responsible for administering a large portion of the City of Tracy CIP
projects. His experience includes sewer, water, roadways, and storm drainage
Master Planning. He is currently Project Manager for the implementatien of the
city’s Storm Drainage Out/all design and construction. In addition, he has
extensive experience with stormwater runoff and detention basin design.

C. Mal Lytie, Ph,D.
Senior Wetland Ecologist

After completing a Ph.D. in BotanyNVetland Ecology in 1994, Dr. Lytla accepted
a visiting post-doctoral fellowship at the University of California, Berkeley where
he led a nationwide study of constructed wetland treatment systems. His
expertise and project experience includes constructed wetland function and
design, wetland biogeochemistry, ecology and restoration. In addition, his
research has involved the study of contaminate speciation and uptake in aquatic
ecosystems. Dr. Lytle is the author of a large number of peer-reviewed
publications and reports and has given numerous presentations at national
symposia regarding his wetland research.

Selected Project Experience

Tulare Lake Drainage District Flow-Through Wetland Study

Conducted a 12-month quantitative fie~d study, sponsored by the UC Salinity
Drainage Task Force and the California State Department of Water Resources,
to determine the seasonal fate, cycling end chemical speciation of selenium and
other traco elements from contaminated agricultural drainage water..

Tulare Lake Drainage Distdct Flow-Through Wetland Design and
Construction
Designed, directed construction and planting of a 10-call "Flow-3hrough~ wetland
in the Tulare Lake Basin of California. This 5-acre wetland pilot project was
planted with eight different wetland plant species that was designed to teat the
concept that wetland plants may remediate to)~c seleniu~ in agricuttural tile-
drainage water via biological volatilization..

Electrical Power Research Institute Constructed Wetland Study
Conducted a two-year quantitative wetland field study, sponsored by the
Electrical Power Research Institute, to determine the role that wetland plants play
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in removal of 26 trace elemente from contaminated industrial wastewater. This
study was conducted at three constructed wetland sites: the Chevron Water
Enhancement Wetland, Richmond, California, the Allegheny Power Passive
Treatment Wetland, Pittsburgh, Pennsylvania and Tennessee Valley Authority
Widows Creek Wetland, Flatrock, Alabama,

Great Basin Wetlands/Watershed Study
Conducted a two-year quantitative field study, sponsored by the Wildlife Society,
of the Fish Springs National Wildlife Refuge, Bear River Migratory Bird Refuge,
Clear Lake Wildlife Management Area and the Provo and Sevier River
Watersheds to determine the environmental s~gnificance of heavy meta~
bioaocumulation among aquatic plant food resources. This study included the
monthly monitoring and speciation of heavy metals in wetland plant tissues,
surface water, sediments and wildlife tissues to determine heavy metal cycling,
fate and environmental impact.

Education

Ph.D., Botany/VVetland Ecology, Bdgham Young University, 1994
M.S., Agronomy/Plant Nutrition, Brigham Young University, 1990
B.8., AgronomylProduction Agdbusiness, Brigham Young University, 1988

Professional Affiliations

Chairman; Water Environment Research Foundation Project Subcommittee
National Water-Quality Assessment Program Salt Lake Basins Liaison
Committee
Society of Wetland Scientists
International Association of Water Quality
Ducks Unlimited
Ecological Society of America
American Chemical Sooiety

Recent Publications

Lytle, CM FW Lytle, N Yang, J-H Qian, D Hanson, A Zayed and N Terry, (1998),
"Reduction of (CrVl) to (Crlll) by wetland plants: Potential for in situ heavy metal
detoxification." Environmental Science and Techr~o~oQv 32, 3087-3093.

Pilon-Smits, EAH MP De 8ouza, CM Lytle, C Shang, T Lugo and N Terry,
(1998), "Selenium volatilization and assimilation by hybrid Poplar (Populus
tremula x alba)." Journal of Experimental Botany 49, 1889-1892.

Recent Presentations

Pirate [ Tracy WetHnds Storm,~aler Rettse Habitat
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"Exploiting Constructed Wetland Biogeochemistry for Applied Phytoremediation
Purposes." Department of Chemistry, University of Texas at El Paso. October,
1998, El Paso, Texas.

"Constructed Wetland Treatment System/Biogeochemical Processes." ~
Power Constructed Wetlands for Industrial Waslewater Treatment Workshop.
July, 1998, New Kensington, Pennsylvania.

"Plant Establishment, Growth and Biomass Production in Flow-Through
Treatment Wetlands." University of California Salinity Drainacle Pro,qrar~ Annual
~ April, 1998, Sacramento, California.

FIRM DESCRIPTION

David Evans and Associates, Inc.

DEA was founded by Mr. David Evans in Portland, Oregon, the firm’s corporate
headquarters. Today, we have over 20 offices and 850 employees in California,
Oregon, Washington, Alabama and Arizona. DEA’s services include:
Environmental Analysis and Permitting, Hydro~ogic/Hydrau~i~ Analysis, Civi~ and
Environmental Engineering, Land Planning, Transportation Engineering,
Surveying, Landscape Architecture, Right-of-Way and Geographic Information
Systems.

DEA is currently ranked 93rd on Engineering News Recerd’s (ENR} list of the
Top 500 Design Firms and 54th on it list of Top "i 130 "Pure" Designers in the
nation. The firm is a~so a founding member of GDA (Global Design Alliance), a
national consortium of 15 of the US’s most prominent architecture and
engineering companies.

The following table defines assigned personnel and task responsibilities for the
project:
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REALTY &

DEVELOPMENT

April 14, 1999
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NONDISCRIMINATION COMPLIANCE STATEMENT

The company named abow (hereinafter referred to as prospecuve contractor") hereby cerises, unless

sp~cifically exempted, ~ompliance with Government Code Section 12990 (a-f) and California Codo of

P.eguladons, Tiflg 2, Division 4, Chapter 5 in matters relating to reporting requirements and the

developmenL implementation and maintemmc~ of a Nondiscrimination Program. Prospective conUactor
agrees not to mllawfully discriminate, lmmss or allow harassment against any employ~ or applicant for
employment because of sex, race, color, ancostzy, religious creed, national ori/~n, disability (including

HIV andAIDS), m~dical condition (cancer), age, marital status, denial of family and medical cam leave
and denial of pregnancy disability leave.

Ct=RTIFICATION

L the official named below, hereby swear that I am duly authorized to legally bind the prospective
contractor to the above described certificatior~ I am ful!y aware that thta cerltflcaaon, executed On the
date and in the county belo~ is ~n~le under penalty of perjury under tlw laws of the 8tare of California.
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STANDARD CLAUSES -
CONTRACTS WITH pDBLIC ENTITIES
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DAVID EVANS AND ASSOCIATES,

April 15, 1999

Mr. H~, Hirata, Dffector

Stockton, CA 95201

SUBJECT: PHASE 1 FEASIBILI’fy STUDY OF THE TRACY WETLANDS STORMWATER REUSE
HABITAT

Dear Mr. Hirata:

This letter is to inform you that we are working with the City of Tracy to prepare a CALFED project submittal.
The City is proposing to simdy the feasibility of constructing a treatment wetland to remove contaminants from
s~orm,a~er runoff prior to discharge into Wieklund Cut and Old River. Attached are Exhibits schematically
depicting the project.

Under CALFED guidelines it is recommended that proposers notify local ageaeies of potential submittals and that
is the intent of this correspondence.

Please call if you have any questions.

Sincerely,

DAVID EVANS AND ASSOCIATES, INC.

Timothy P. McX2ann, AICP
Office Manager

TPM:KZM
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