Fairhaven Highlands — EIS Draft — Water Resouroestin

3.1 Water Resources

This section describes existing water resourceshenproject site and in the project
vicinity, evaluates potential impacts associatedhwhe alternatives on these water
resources, and describes proposed project mitigateasures. This section is primarily
based on th&tormwater Site Plan for Fairhaven Highlan@&SP)submitted to the City
of Bellingham, August 2007, prepared by Ronald dpsbn and Associates (Jepson).
The SSP was written specifically for Alternative ,2#ut could be incorporated into any
of the developed alternatives. The SSP providesmstater mitigation design
recommendations showing that the site could beldped with stormwater controls that
would adequately provide water quality treatmend aetain and release stormwater
flows as required by the 2005 Department of Ecd&yormwater Management Manual
(SWMM). Mitigation is required to assure post-depment runoff frequencies and
durations do not exceed the pre-development fldesrand durations, that the quality of
stormwater runoff is not degraded, and that ondaifidite water bodies are not adversely
impacted by the quantity and quality of stormwateroff resulting from development of
the site.

3.1.1 Studiesand Coordination

The SSP for Fairhaven Highlands was submitted ¢oCity of Bellingham in August of

2007 and made available for public review. TP Sutilized guidelines as set forth in
the 2005 SWMM, the Puget Sound Action Team's 200% Impact Development

Technical Guidance Manual for Puget Sound (LIDTGBHd recommendations in
Wetlands and Urbanization, Implications for the Ufatby Azous and Horner, 2000
(Azous and Horner).

The SSP was supplemented by the following studies:

% GeoEngineersGeotechnical Engineering Report, Proposed Fagha¥ighlands
Development, Bellingham, WA, July 27, 2007

% Northwest Ecological Services Wetland Delineation for the Fairhaven
Highlands, Bellingham, WA, October 2005

% Northwest Ecological ServicesVetland Hydrology Monitoring, December 2005
through December 2006

% Clear Creek SolutionsVetland CC and KK Fluctuation Analysis, Augus0zZ0

Except for the no action alternative, all alterwesi will require permanent stormwater
control systems designed and constructed accotditige 2005 SWMM. The SWMM
requires pre- and post-developed runoff be quatitising a continuous runoff model,
specifically the Western Washington Hydrology Mod@VWHM). WWHM's
Hydrological Simulation Program parameters are thasecalibrated watersheds located
in Western Washington. For Whatcom County, themm uses precipitation data from
a gauge located in Blaine and then scales thegta&tdn to a specific project site using
published National Oceanic and Atmospheric Admriaitgdn rainfall map data. Site
rainfall data for this specific location is scal@@. The model generates 40+ years of
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hourly runoff data for both pre-development andtjuesselopment land use conditions.
Flow duration analysis is conducted for 100 flowells between the lower erosive zone
limit (50% of the pre-development two-year flow dueency) and the upper limit (pre-
development 50-year flow frequency value). There three criteria by which flow
duration values are compared (SWMM, Vol. I, 2-9):

» If the post-development flow duration values excarag of the pre-development
flow levels between 50% and 100% of the two-ye&-gevelopment peak flow
values (100% threshold) then the flow control staddequirement has not been
met.

» If the post-development flow duration values excaag of the pre-development
flow values between 100% of the two-year and 100Rohe 50-year pre-
development peak flow values more than 10% of ithe {110% threshold) then
the flow control standard has not been met.

* |f more than 50% of the flow duration levels excéled 100% threshold then the
flow control standard has not been met.

The WWHM was also used for the wetland fluctuatmalysis for wetlands CC and KK.
The wetland fluctuation analysis utilizes the stagmrage curve of the wetland which
defines the relationship between the depth of wégtrge) and storage volume. The
model then calculates pre- and post developed riyoatrerage water depths based on
40+ years of rainfall data and land cover. Thealehdhen determines the number of
times (measured by a one hour time step) that iatets were above or below the mean
by a determined value. Studies by Azous and Hohaae found that limits on the
frequency and the duration of flooding events malp mitigate losses to wetland plant
diversity and biological habitat. Excursions andrafions about the mean were
guantified by Clear Creek solutions for Alternati2® and can be found in the
appendices of the SSP. A primary stormwater degagl was to protect on and off-site
water bodies by matching post-development seasowaetland water levels
(hydroperiods) to the existing pre-development bpériods. This analysis could be
performed for any of the alternatives, possiblyrdhiag detention requirements based on
differing amounts of impervious and landscapedasi@$ and forest cover.

For each of the developed alternatives, stormwateoff will be collected and directed
to stormwater detention and infiltration facilitiaad treated by a number of water quality
best management practices (BMPs) such as bio-tatesnd filtration facilities.

3.1.2 Affected Environment

Surface Water
The Fairhaven Highlands project is located withne {Chuckanut Creek and Padden

Creek watersheds. There are 13 delineated wetlahdbe project site. Wetland
hydrology is supplied primarily by surface and sufmce flows. None of the on-site
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wetlands were found to receive significant grounwaontributions except Wetland FF.
The majority of rainwater falling on the site isptared in the forest canopy and forest
duff layer and attenuated by wetlands. Past dadarastormwater currently flows to

Padden Creek and Chuckanut Creek, the majorityni¢iwis carried by existing ditches
and city stormwater systems.

Ground Water

Groundwater conditions on site are discussed iretréh, Soils, and Geology section.

3.1.3 Impacts

Surface Water

Changes in land use can impact surface watersnim@er of direct and indirect ways.

Development can cause habitat loss, introductiopotifitants, nutrients, and suspended
solids, changes in temperature, and hydrologic g&sn Stormwater mitigation would be

required to detain and treat post-developed stotemwidows. Stormwater detention

ponds and infiltration facilities would be incorpted into any of the developed

alternatives. Water quality BMPs would be reqdite provide enhanced treatment to
downstream water bodies per the SWMM.

Grading and site preparation would expose soilermsion and potentially increase
sediment and nutrient loadings in runoff therebgreding aquatic habitats in wetlands
and streams. Temporary erosion controls per theMBWivould be incorporated to
capture sediments.

Each wetland at the Fairhaven Highlands site hesri@sponding drainage basin which
contributes surface and subsurface flows. All tlgved alternatives would isolate

wetlands from their contributing basins; thereftreated runoff from landscaped and
impervious surfaces would need to be routed towed#ands to maintain seasonal

patterns of water levels. All developed alternegiwould increase the quantity and rate
of runoff to the wetland systems and Padden anakanut Creeks. Stormwater controls
would be required to avoid flooding and protect #tieeam channels from the erosive
effects of high peak flow rates.

Groundwater
There are presently no known active uses of groateiw(from wells) at the site, and no

installation/use of any new water supply wells ssuaned as part of site development,
therefore; groundwater use at the site would nanhgh.

Water Quality

A combination of water quality treatment facilitieguld be utilized throughout the
project site. Bio-retention facilities, dispersiogand filter treatment, and/or retention
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would perform the required stormwater quality tneamt for each basin. This project
will require an added level of water quality treatthdue to multi-family housing and the
low phosphorus content of the existing wetlandsindSfilter treatment, in conjunction

with the required enhanced treatment facilitie®r@dtiention), will be utilized to reduce

phosphorus runoff from roads and landscaped ahedse enhanced buffer alternatives,
wider buffer widths will provide treatment utilizjnnatural dispersion through the native
forest duff. The combination of bioretention (igémden) areas and dispersion will also
abate temperature increases within the wetlands.

The following section is a brief overview of stormer contaminants typical of
residential development, such as Fairhaven Higlsland

4+ Metals — Lead, zinc, cadmium, and copper are heavy méypisally used to
assess stormwater quality and its impacts. Heagtals are mainly found in
runoff from road systems and originate from weamaiving vehicle parts. Most
metals bind easily to natural soil and sedimenenms, and a significant fraction
of metals in stormwater runoff are affiliated withal suspended solids.

+ Qil, Grease, and Total Petroleum Hydrocarben®il and grease have natural
vegetative and manmade components. Total petrolgalocarbons (TPH) are a
subset of oil and grease derived solely from petnol products that are more
volatile than oil and grease. Natural oils frongetation generally comprise the
remainder. TPH results from automotive spillskieantifreeze, hydraulic fluids,
and asphalt leachate.

+ Total Suspended Solids Suspended solids are comprised of inorganic and
organic material and can be transported by, suggend, or deposited by
stormwater. Suspended solids are generally comsidene of the most
substantial non-point source (no single discreterc® contaminants, because
other contaminants bind to fine particulates.

+ Nutrients— Nitrogen and phosphorus occur in stormwater ffuinom sediment
erosion, roadways and parking lots, and fertiliZewen landscaped areas.

+ Fecal Coliform- Fecal coliform are bacteria found in plantsl, snd human and
animal waste. Increases in impervious surfaced teaincreases in pathogen
deposition and polluted stormwater runoff.

The proposed water quality controls include a nunmifemeasures to provide basic,
enhanced, and phosphorous treatment for stormwateff. The water quality treatment
facilities specifically designed for Alternative 4euld be incorporated into any of the
developed alternatives. Enhanced water qual@gtinent is required for multi-family
project sites that discharge to fish-bearing stse@mto waters or conveyance systems
tributary to fish-bearing streams. Enhanced treatnfiacilities are intended to provide a
higher rate of removal of dissolved metals thand&teatment facilities. The design
incorporates bioretention areas or raingardenslamy@ or amended sand filters for all
pollution generating surfaces. Large and amendsad sfilters also qualify for
phosphorous treatment per the SWMM. A water ¢palhalysis of Wetlands CC and
KK performed in September of 2006 found very lowels of phosphorous.
Incorporating large or amended sand filters witiie enhanced treatment facilities will
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further reduce phosphorous levels from post-dewsdjows. Treated runoff will then
either be infiltrated, detained in vaults or ponadisyeleased to the wetlands to maintain
hydrology. Treated runoff routed to the wetlandfl e level spread and sheet flow
through the native vegetation before entering weda Dispersion through native
vegetation will promote infiltration, evapotrangiion, temperature cooling, and further
treat post-developed flows.

Flooding

Stormwater controls can adequately protect dowastrerater bodies and developments
from the adverse effects of increased runoff dudeteelopment. However, if stormwater
facilities are not maintained, flooding could ocafirsystems are not functioning as
designed. Stormwater facilities are typically desid for the 100-yr flow frequency, if
larger storm events occur, faciliies could ovesflaeleasing unmitigated flows
downstream.

Stormwater facilities constructed at Fairhaven Hagds would most likely be
maintained by a homeowners association. Typic#tky,association is required to enter
into a signed contract agreeing to operate andtaiaithe system as outlined in the SSP.
Stormwater easements will be granted to the CO8lltav for monitoring, testing, and
emergency maintenance if necessary.

The following discussion pertains to the quantiatstormwater analysis performed for
Alternative 2A; the remaining developed alternagiwgould have like consequences
should flooding occur as each alternative coultizetithe proposed stormwater controls.
The SSP developed for Alternative 2A has a detangiond located in the cul-de-sac
serving the single-family area located in the n@itba of the proposed site plan. If the
detention pond was to overflow, runoff would flow the northwest corner through
approximately 300 ft of forest with possible er@silows to the slope before entering
Wetland BB or the mobile home park northwest of ¢ite. The proposed infiltration
facility (which would be implemented in all devetp alternatives) is located in the
upper center of the site. A long-term infiltraticate of 6 inches/hour at that location was
identified by Geo-Engineers based on two pilotlirgtion tests (PIT). A factor of safety
of 6 was applied to this rate to account for pdssiediment build up and clogging over
time. The design infiltration rate is equal to rich/hour. Stormwater will receive
enhanced treatment removing sediments and poltitiefore being directed for
infiltration, thereby reducing build up of sedimentlf the infiltration facility was to fail
and overflow, stormwater would flow to Wetland C@daVetland KK and flow offsite
to an existing ditch located along Chuckanut Driv&here is a stormwater detention
vault proposed under the entrance road, to be ddcafpproximately 200 ft from
Chuckanut Drive; flood flows from the vault wouldter Wetland CC and flow offsite to
the existing ditch located along Chuckanut Driietoper maintenance and monitoring
will greatly reduce the likelihood of flooding dte facility failures.
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Erosion

Proposed construction activities would disturb tnspils and increase the potential for
soil erosion. Without mitigation, surface water offrcould transport eroded soils to on-
site wetlands and offsite receiving waters. The wéeheavy equipment during
construction typically requires onsite fueling awften limited storage of products, such
as lubricating oil and hydraulic fluid, which creat a risk for accidental spills.
Unintended release of fuels, oil or hydraulic flueduld contaminate soils and, if
untended or uncontrolled, migrate to groundwaterirdo surface water resources.
Potential increases in turbidity and pollutantsaneiving waters could impact the water
quality in these waters. During construction, tenapy erosion and sediment control
BMPs, as specified in the 2005 SWMM, would be impated. A Stormwater Pollution
Prevention Plan (SWPPP) would be prepared and mmggléed, as required by the
National Pollution Discharge Elimination (NPDES) r@truction Stormwater General
Permit. NPDES permits are required for all corttam activities on sites greater than
one acre when discharging stormwater into surfeaters. The NPDES will also require
weekly turbidity monitoring. The SWPPP would prewvesr minimize uncontrolled
sediment release to the offsite receiving waterd aould identify plans for control
measures and spill response to prevent or contradtouction equipment leakage of fuel,
oil, or hydraulic fluid.

3.1.4 Significant Unavoidable Adverse | mpacts

All developed alternatives would affect total watlaarea. Complete avoidance of
wetlands would only occur under the no action alive. Impacts on wetland areas
would be mitigated by creating new wetlands at ll@cad state prescribed ratios. All
developed alternatives would result in varying éssef forested areas. Forest cover is
the highest and best use of land in a watershetgrins of reducing excess nutrient
runoff, interception, and uptake of rainfall. Fsteact as a sink for nutrients, locking
them up in live and dead biomass and generate htfey if any stormwater runoff.
Studies in Puget Sound lowland forests area hawedfthat storm events are moderated
by infiltration, evaporation, and transpirationpgucing less than 1% of surface runoff.
Loss of forest cover can be mitigated by detairang treating stormwater. Stormwater
controls for Fairhaven Highlands will be required¢lease post-developed runoff at pre-
developed forested conditions.

All developed alternatives would result in unavdildgatemporary environmental impacts
due to necessary construction activities. Watesource impacts associated with
construction include sediment from erosion of exgbsoils which has the potential for
entering surface water runoff and could impact avets and surface waters in the
vicinity of the project area. Appropriate mitigati measures for erosion and
sedimentation impacts would be implemented durowgstruction, including BMPs.

The no action alternative would remove 739 housimi¢s that have already been counted

in the COB’s Comprehensive Plan as infill withirtyclimits. Lack of urban housing
could lead to rural sprawl and degradation of resesi
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3.15 Alternative Analysis

The stormwater controls outlined in the submitteésPSfor Fairhaven Highlands for

Alternative 2A could be adapted to any of the depetl alternatives. Changes in
impervious, landscaped surfaces, and forest covkrrequire changes in detention

volumes and sizing of water quality treatment faes. The following table depicts

percentage of land cover for each of the altereativNon-pollution generating surfaces
include roofs, sidewalks, and stormwater pondsllufan generating surfaces include
roads and parking areas.

Alternative Analysis - Percentage of Land Use

Land Use No Action| 1A | 1B 1C 2A 2F 3D 4F

Forest 92.4 26.6 | 26.6| 26.6 | 429 | 42.9 | 44.3 | 30.9

Wetlands 7.6 6.6 | 6.6 6.6 6.9 6.9 6.9 | 6.9

Non-Pollution Generating
Impervious Surface 0 220 22 | 222 | 13.7| 13.8 | 14.4 | 13.7
Pollution Generating Impervious

Surface 0 13.7]1144] 149 | 11.2 | 116 | 11.9 | 11.8
Landscape Areas 0 31.0| 31 | 31.7 | 25.3| 248 | 243 | 36.7

Total 100 100 | 101 | 102 | 100 100 102 | 100

3.1.6 Alternative 1A
Alternative 1A is the site plan included in the 80@sted application.
On-Site Impacts

The on-site impacts to site hydrology, water gyafiboding, and erosion were discussed
gualitatively in the Impacts section and applyHis @lternative with the exceptions noted
below.

Alternative 1A was prepared prior to extensive gebhical, ecological,. and stormwater
studies. The site plan for this alternative inelsigtormwater ponds at several locations
across the site. As a result of current studres,alternative would probably not include
the number of stormwater ponds shown as the ititin facility and quantitative
wetland hydro-period analysis would be integratedTherefore, the stormwater
management system would be changed to adequatetyamahydrology to wetlands and
protect stream channels.

Alternative 1A proposes land uses as quantifiethiénfollowing table and shown in
Exhibit 1A-3:
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Land Use Area (AC)| Percent of Site
Forest 21.88 26.6%
Wetlands 5.47 6.6%
Non-Pollution Generating Impervious Surface 18.12 22.0%
Pollution Generating Impervious Surface 11.31 13.7%
Landscape Areas 25.49 31.0%
Total 82.27 100.0%

Compared to Alternative 2A there is a decreaseonested areas and corresponding
increase in impervious and landscaped. Theretbi®alternative would require greater
detention volumes and water quality treatment itaesl

Off-Site Impacts

The off-site impacts to site hydrology, water gtyaliflooding, and erosion were
discussed in section 3.3.3 and apply to this atéra with the exceptions noted below.

Proposed construction activities will include vamsooff-site impacts, including lane
widening along Chuckanut Drive, the "L6treet connection, and minor stormwater
conveyance improvements. All improvements will iné¢lee City of Bellingham
Standards, the DOE SWMM, and WSDOT standards.

3.1.7 Alternative 1B

Alternative 1B is the same as Alternative 1A exdbpt it incorporates the widening of
the existing 12 Street Bridge.

On-Site Impacts
The on-site impacts related to site hydrology, wetelity, flooding, and erosion were

discussed in section 3.3.3 and apply to this atéra. No significant changes in on-site
impacts result between Alternatives 1A and 1B.

Land Use Area (AC)| Percent of Site
Forest 21.88 26.6%
Wetlands 5.47 6.6%
Non-Pollution Generating Impervious Surface 18.12 22.0%
Pollution Generating Impervious Surface 11.81 14.4%
Landscape Areas 25.49 31.0%
Total 82.77 100.6%

Off-Site Impacts
Replacing the existing Fairhaven Bridge will addestimated 0.5 acres of impervious

surfaces that would require stormwater mitigatibtha bridge site in the forms of
detention and enhanced water quality treatment.
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Construction would most likely fill or severely imgt existing wetlands and increases in
the amount of impervious surfaces could indirectiange the diversity and density of
local fish and insect populations within the adfacereek. Reconstructing the existing
bridge to a much wider structure would have direffects on the surrounding water
quality. This would be primarily due to the largenpervious, pollution-generating
surfaces contributing increased metal concentratiand sediment to Padden Creek.
Enhanced water quality treatment facilities wouklphto offset any effects on water
quality. However, this would come at a high caste additional properties would be
needed to site these facilities. Impacts to engsiensitive areas would need to comply
with federal, state, and local permit regulationlsling additional costs to the project
through installation of mitigation measures to effsegative effects.

Indirect effects on sensitive wetland areas contdide changes in hydrology, increased
noise and light, or intrusion by invasive planta@ps. Fish resources could be indirectly
affected as riparian buffers could be lost or teaegal water quality degraded by added
pollution flowing into the creek. Effects on wlileé could include replacement of
existing habitat by new impervious surfaces anderehhabitat quality is reduced, by
increased noise and visual disturbance. More Semswvildlife may avoid these areas
completely. Other effects could include increasemtality of animals trying to cross the
widened roadway section. Open areas left undelgérstructures could promote long-
term soil erosion and transport of sediment-ladanoff to downstream habitats.
Changes in slope stability could also increaseeqiglity to seismic disturbances.

The extremely high price associated with this aldéve may be best utilized to better
accommodating future development in accordance theghCity of Bellingham’s Master
Plan.

3.1.8 Alternative 1C

The on-site impacts to site hydrology, water gqyalflooding, and erosion were
discussed in section 3.3.3 and apply to this atara with the exceptions noted below.

The site layout for Alternative 1C is the same #erAativelA except that it includes the
construction of an arterial collector street frofmu€kanut Drive to 24 Street through the
project site.

On-Site Impacts

Alternative 1C proposes land uses as quantifigtierfollowing table and shown in
Exhibit 1C-3:
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Land Use Area (AC)| Percent of Site
Forest 21.88 26.6%
. Wetlands 5.47 6.6%
Non-Pollution Generating Impervious Surface 18.3 22.2%
Pollution Generating Impervious Surface 12.23 14.9%
Landscape Areas 26.04 31.7%
Total 83.92 102.0%

Off-Site Impacts

The construction of the connection to™8treet will add approximately 40,000 sf of
impervious area. This impervious area would regjtire construction of an additional
stormwater detention and water quality facilitytlais area slopes away from the project.
Low impact development techniques would be empldgeshaintain site hydrology and

minimize impacts to the environment.

3.1.9 Alternative 2A

Alternative 2A is a revision initiated and propodsdthe project proponent. The project
team was asked to minimize environmental disturbari¢he project site and increase
buffer widths while maintaining the overall unitwd.

On-Site Impacts

The SSP was written to address this particulans#e layout. The on-site impacts to
site hydrology, water quality, flooding, and erasigere discussed in section 3.3.3 and
apply to this alternative. Alternative 2A propos$asd uses as quantified in the following
table and shown in Exhibit 2A-3:

Land Use Area (AC)| Percent of Site
Forest 35.29 42.9%
Wetlands 5.65 6.9%
Non-Pollution Generating Impervious Surface 11.26 13.7%
Pollution Generating Impervious Surface 9.24 11.2%
Landscape Areas 20.82 25.3%
Total 82.26 100.0%

Off-Site Impacts

The off-site impacts to site hydrology, water gtyaliflooding, and erosion were
discussed in section 3.3.3 and apply to this atére.

3.1.10 Alternative 2F

Alternative 2F is the same as Alternative 2A exdbptsite layout includes the addition
of a public street connecting the project t§' Bareet.
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On-Site Impacts

Alternative 2F proposes land uses as quantifigtarfollowing table and shown in

Exhibit 2F-3:

Land Use Area (AC)| Percent of Site

Forest 35.29 42.9%

Wetlands 5.65 6.9%

Non-Pollution Generating Impervious Surface 11.38 13.8%

Pollution Generating Impervious Surface 9.55 11.6%

Landscape Areas 20.4 24.8%

Total 82.27 100.0%

The on-site impacts to site hydrology, water gyafiboding, and erosion were discussed
in section 3.3.3 and apply to this alternative wiita exceptions noted below.

Stormwater facilities would be increased in sizeat@ommodate the above-mentioned
increase in impervious areas. An additional ai-saingarden would likely be utilized to

provide water quality treatment for the6treet modification.

Off-Site Impacts

The on-site impacts to site hydrology, water gyafiboding, and erosion were discussed
in section 3.3.3 and apply to this alternative wiite exceptions noted below.

3.1.11 Alternative 3D

Alternative 3D is a variation that eliminates thegosed road bisecting Wetland CC and

Wetland KK.

On-Site Impacts

The on-site impacts to site hydrology, water gyafiboding, and erosion were discussed
in section 3.3.3 and apply to this alternative wiite exceptions noted below.

Removing the road between Wetland CC and WetlandMdKreduce the impacts to the
two wetlands by reducing buffer impacts and cregliabitat connectivity. Alternative
3D proposes land uses as quantified in the follgwaile and shown in Exhibit 3D-3:

Land Use Area (AC)| Percent of Site
Forest 36.44 44.3%
Wetlands 5.65 6.9%
Non-Pollution Generating Impervious Surface 11.81 14.4%
Pollution Generating Impervious Surface 9.82 11.9%
Landscape Areas 20.03 24.3%
Total 83.75 101.8%
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Off-Site Impacts

The off-site impacts to site hydrology, water qualiflooding, and erosion were
discussed in section 3.3.3 and apply to this atara with the exceptions noted below.

3.1.12 Alternative 4F

Alternative 4F is the same as Alternative 2F extlegt the southern portion of the site is
single family units, with a larger number of mudtifily units clustered in the northern

portion.

On-Site Impacts

Alternative 4F proposes land uses as quantifigtarfollowing table and shown in

Exhibit 4F-3:

Land Use Area (AC)| Percent of Site

Forest 25.46 30.9%

Wetlands 5.62 6.8%

Non-Pollution Generating Impervious Surface 11.27 13.7%

Pollution Generating Impervious Surface 9.7 11.8%

Landscape Areas 30.23 36.7%

Total 82.28 100.0%

Off-Site Impacts

The off-site impacts to site hydrology, water gtyalilooding, and erosion were
discussed in section 3.3.3 and apply to this atere.
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