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3.12 Water Resources

Potential impacts to water resources are discussed in this section. Existing conditions of stormwater quantity, water quality, floodplain, channel stability, and groundwater are described. Potential construction and operation impacts for these issues are evaluated. Mitigation measures for potential adverse impacts, secondary or indirect impacts, and cumulative impacts to water resources are presented. For additional, more detailed information, see Appendix U, Water Resources Technical Report (Parametrix 2004b).

3.12.1 Affected Environment

The primary water resource that would be affected by the removal, rehabilitation, or replacement of the South Park Bridge is the Duwamish Waterway. This waterway is used for industrial, commercial, and recreational purposes. The South Park Bridge is within the intertidal zone 1.3 mile from the upstream limit of the dredged waterway maintained by the U.S. Army Corps of Engineers. Over the years, the Duwamish Waterway has been severely impacted by previous dredging and filling activities. Currently, the waterway consists of a straightened river channel with narrow intertidal mud flats extending to steep middle and upper intertidal shorelines.

Flow in the Duwamish Waterway is regulated by the operation of the Howard Hanson Dam in the headwaters of the Green River. Characterized by wet and dry seasons, discharge of the river varies seasonally. The wet season extends from November to July and the dry season from August to October. The mean monthly flow rate varies from 400 cubic feet per second (cfs) in August to 2,600 cfs in January. According to the Federal Emergency Management Agency (FEMA), the maximum regulated flow for the 100-year recurrence interval is 12,000 cfs at the project site.

The Duwamish Waterway at the site of the South Park Bridge is within a regulated floodway. Constructed levees and dikes line portions of the waterway. Shoreline structures at Boeing Plant 2 on the north side of the waterway function as a constructed dike. The floodway width is 450 feet between the constructed levees/dikes. The area to the landward side of the levees/dikes is not within a regulated floodplain. The bridge approach piers on either side of the waterway are protected from the 100-year flood by the levees. The constructed levees on either side of the waterway, along with the regulation of flood flows from Howard Hanson dam, have effectively disconnected the floodplain from the river.

Stormwater flows in the area north of the Duwamish Waterway are currently collected in a dedicated stormwater system and conveyed to existing stormwater outfalls located underneath the existing South Park Bridge on the Boeing Plant 2 property. Currently, no stormwater detention is provided prior to discharge into the Duwamish Waterway. Stormwater flows in the area south of the Duwamish Waterway are collected in a system of catch basins that connect directly to the City of Seattle’s sewer and stormwater system. A detailed investigation into stormwater flows north of the Duwamish Waterway will be conducted as part of preliminary engineering to ensure a clear understanding of potential impacts on stormwater from the selected alternative.
Stormwater flows from the existing bridge decks flow to the north and south. The northern flows are conveyed in gutters to an existing stormwater system. The southern flows are conveyed in gutters to catch basins that connect to the combined sewer system or flow to the Duwamish Waterway, depending on the surrounding topography. Currently, stormwater inlets on the existing bridge are not functional.
The Duwamish Waterway is on Ecology’s 303(d) list of impaired and threatened water bodies as defined in the federal Clean Water Act [33 USC 1251 e seq.]. The waterway is listed for multiple parameters at various sites in the vicinity of the South Park Bridge. At the project site, the waterway exceeds standards for sediment management [WAC 173-204] and pH (outside the range of 6.5 to 8.5). In the project vicinity, the Duwamish Waterway also has high temperatures and low dissolved oxygen (DO) levels during summer low-flow periods.

The Duwamish Waterway at the South Park Bridge is partially within the Lower Duwamish Waterway (LDW) Superfund Site. Additional information about the project site sediment quality, relative to the Superfund Site, is provided in Appendix X, Hazardous Materials Technical Report (Wilbur Consulting 2004a). Additional information on the LDW site can be found at http://yosemite.epa.gov/r10/cleanup.nsf.
The area south of the Duwamish Waterway is characterized as having a high susceptibility to groundwater contamination according to the King County Department of Natural Resources due to historical industrial use in the area. Detailed information about the quality of groundwater in the project vicinity is provided in the Preliminary Site Investigation Report (Wilbur Consulting 2004b). The project site, however, is not within a sole source aquifer or a wellhead protection area. The general direction of groundwater flow in the floodplain is towards the waterway. The direction may vary locally depending upon the nature of subsurface material and proximity to the waterway. In addition, high tides can cause temporary groundwater flow reversal.

Regulatory Requirements

The project area is partially located within the LDW Superfund Site. Therefore, all construction and/or demolition activities would need to be reviewed for consistency with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and Ecology’s Model Toxics Control Act (MTCA) and Sediment Management Standards (SMS). In addition, the proposed project would need to be reviewed for consistency with the goals and policies of Region 10 EPA and Ecology’s management of the Superfund Site.

Stormwater discharged to the Duwamish Waterway would need to comply with the requirements of the Ecology Stormwater Manual for Western Washington (Ecology Manual) (Ecology 2001). In addition, local ordinances apply to stormwater management within the three jurisdictions that govern the project site—King County, City of Tukwila, and City of Seattle. A preliminary list of required federal, state, and local permits and approvals is provided in the SEPA Fact Sheet as well as the Summary of this Draft EIS document.
The Duwamish Waterway is exempt from flow control requirements of King County, the City of Seattle, the City of Tukwila, and the Ecology Manual because it discharges to tidal- and salt-influenced waters. Basic water quality treatment, however, is required for any discharge of stormwater to the Duwamish Waterway.

The Duwamish Waterway is within a federally designated floodway at the bridge crossing. Federally designated floodways are regulated by local jurisdictions, counties, or cities. In the project area, the Duwamish Waterway is regulated by King County to the south and the City of Tukwila to the north. Floodway conveyance of the bridge opening must meet the requirements for flood hazard areas in the King County Sensitive Areas Ordinance and Chapter 16.52 “Floodplain Management” in the Tukwila Municipal Code. 

3.12.2 Environmental Impacts

Potential impacts from the construction and operation of the proposed project are described in this section. These impacts include stormwater quantity, water quality, the floodplain, channel stability, and groundwater. 

Stormwater Quantity

The Build Alternatives would require new stormwater facilities due to new or increased impervious area (see Table 3‑19). The new stormwater facilities would consist of curbs, bridge drains, and catch basins to collect and convey the storm runoff. If possible, this conveyance system would use the existing stormwater outfalls on the north and south banks of the waterway. However, new outfalls may need to be constructed on one or both banks. Construction of new outfall(s) would be the responsibility of King County. Design of an outfall would be based on the topographic basin that it would serve. Table 3‑19 shows the runoff volume for the conveyance design event (the 25-year return frequency event) for each alternative.

Table 3-19. Total New and Improved Impervious Area 

	Alternative
	Existing Area
(acres)
	Total New and Improved Area (acres)
	Total Stormwater Runoff for 25-Year Event (acre-feet)

	No Action
	2
	0.0
	None

	Rehabilitation
	2
	2
	0.5

	Bascule Bridge
	2
	4
	1.0

	Mid-Level Fixed-Span Bridge
	2
	5
	1.3

	High-Level Fixed-Span Bridge
	2
	7
	1.8

	Note: The total new and improved impervious areas include the bridge associated local streets and proposed staging areas. Impervious area calculations are approximate and will be updated during the project design phase.


Source: Parametrix 2004b.
Water Quality

Construction Impacts

In-water construction activity related to the Build Alternatives and demolition under the No Action Alternative would temporarily increase turbidity and the suspension of sediment, some of it contaminated, into the Duwamish Waterway. Activities that could result in water quality degradation include the removal of the existing bridge and pier protection structures, construction of new bridge foundations and supports, and construction staging.
Suspension of sediments in the water would be minimized through the use of cofferdams, caissons, or temporary casings. Cofferdams would be used to isolate the work area from the river flow, thereby reducing the potential for sediment entrainment, or transport, in river water. The suspension of sediments into the flow of the waterway would be an unavoidable adverse impact associated with each of the alternatives. The amount of sediments entrained in the water as a result of construction would likely be minor relative to the background level. 

The No Action Alternative would result in the least amount of disturbance to the waterway as only the existing structure would be removed. The Bascule Bridge Alternative would have the greatest potential to increase the turbidity of the water due to the larger footprint of the foundations for the lifting mechanism housings and the necessity to drill more support pilings. The Rehabilitation Alternative would be similar because the replacement footprint is nearly the same as for the Bascule Alternative. The sediment disturbance potential of the Mid-Level Fixed-Span Bridge and High-Level Fixed-Span Bridge alternatives would be similar to each other and less than the Rehabilitation and Bascule Bridge alternatives.

Concrete work in the waterway could impact water quality as the waterway currently exceeds state water quality standards for sediment management and pH. The potential for this impact to occur would be reduced by limiting the amount of time that the water is exposed to the curing concrete. Spill control measures would be used to minimize the release of petroleum, paint, concrete, and other potentially toxic materials during the construction over and near the river.

To minimize impacts associated with stormwater runoff during construction on land, temporary erosion and sedimentation control (TESC) measures would be employed.

Operation Impacts
Under the Build Alternatives, stormwater runoff would discharge into the Duwamish Waterway. Potential operational impacts to water quality include pollutant loading from traffic use and spills. Stormwater flow patterns beyond the project area are not expected to change.
Water quality impacts to the Duwamish River from bridge runoff were estimated based on projected traffic volumes for each alternative. Pollutant loading from the bridge would increase at the project site with increased traffic volume. The King County Travel Demand Model predicts higher traffic volumes for the Bascule Bridge, Mid-Level Fixed-Span Bridge, and High-Level Fixed-Span Bridge alternatives compared to the Rehabilitation Alternative. For additional information, see Appendix K, Transportation Technical Report (Parsons Brinckerhoff 2004g). 

The pollutant loading analysis first used the FHWA methodology (FHWA 1990) to determine pollutant loads for the Rehabilitation Alternative. This analysis determined the pollutant-generating impervious surface (PGIS) area for the alternative is 1.40 acres (see Table 3‑19). Pollutant loads for the Replacement Bridge Alternatives were scaled up from the Rehabilitation Alternative in proportion to predicted increases in traffic volume. Annual pollutant loads of oil and grease, copper, lead, zinc, and total suspended solids (TSS) resulting from both treated and untreated stormwater runoff for each of the alternatives were estimated (see Table 3‑20).

Based on predicted increases in traffic volume, the High‑Level Fixed-Span Bridge, Mid-Level Fixed Span Bridge, and Bascule Bridge alternatives would result in a pollutant load to the Duwamish Waterway approximately 1.12 times greater than the Rehabilitation Alternative. The No Action Alternative would eliminate pollutant loading from the South Park Bridge due to the closing and removal of the existing bridge. However, the net impacts to the Duwamish Waterway would be approximately equivalent among all alternatives, since any reduction or increase in traffic volume at the South Park Bridge would be reflected in an approximately equal and opposite effect at other bridges crossing the Duwamish Waterway.

Table 3-20. Pollutant Loading Summary

	Pollutant
	Alternative
	Annual Mass Loading [lb/year]

	
	
	Untreated
	Treated1

	Oil & Grease
	No Action
	0
	0

	
	Rehabilitation
	259
	Unknown2

	
	Bascule, Mid-Level Fixed-Span, and High-Level Fixed-Span bridges
	290
	Unknown2

	Total Copper
	No Action
	0
	0

	
	Rehabilitation
	0.69
	0.17 – 0.343

	
	Bascule, Mid-Level Fixed-Span, and High-Level Fixed-Span bridges
	0.77
	0.19 – 0.394

	Total Lead
	No Action
	0
	0

	
	Rehabilitation
	9.3
	2.31 – 4.633

	
	Bascule, Mid-Level Fixed-Span, and High-Level Fixed-Span bridges
	10.4
	2.59 – 5.184

	Total Zinc
	No Action
	0
	0

	
	Rehabilitation
	5.9
	1.48 – 2.973

	
	Bascule, Mid-Level Fixed-Span, and High-Level Fixed-Span bridges
	6.6
	1.66 – 3.334

	Total
	No Action
	0
	0

	Suspended
	Rehabilitation
	1875
	3753

	Solids
	Bascule, Mid-Level Fixed-Span, and High-Level Fixed-Span bridges
	2100
	4204

	Notes:

1Basic treatment assumed. Pollutant loadings were reduced assuming treatment efficiencies from Table B‑1 in Appendix B of Appendix S, Water Resources Technical Report (Parametrix 2004b).

2The Ecology Manual does not assign a treatment goal for oil and grease, and removal efficiencies of BMPs is not well documented. Therefore, oil and grease mass loadings after treatment are designated “unknown.”

3Annual mass loadings computed using the FHWA procedure (FHWA 1990).

4Calculated by multiplying the range for Rehabilitation Alternative by the factor of 1.12, based on predicted increases in traffic volume for the Bascule Bridge, Mid-Level Fixed-Span Bridge, and High-Level Fixed-Span Bridge alternatives.


Source: Parametrix 2004b.  
Stormwater draining to the Duwamish Waterway would require water quality treatment prior to discharge. Ecology recommends BMPs for stormwater treatment. Under the Basic Treatment menu in the Ecology Manual, recommended BMPs include media filter, biofiltration swale, filter strip, basic wetpond, wetvault, stormwater treatment wetland, and combined detention/wetpool facility. Due to the limited area available for treatment, media filters and wetvaults are the most reasonable methods for implementation.
Waterway Floodplain

The project site is within a federally designated and locally regulated floodway. As such, new construction projects are prohibited from causing an increase in the water surface elevation of the river for the 100-year peak flow rate. The U.S. Army Corps of Engineer’s River Analysis System (HEC-RAS, Version 3.0) was used to evaluate floodway conveyance impacts associated with each alternative. A model was developed of the reach of the Duwamish Waterway encompassing the project site and upstream and downstream adjacent cross-sections. The water surface elevation of the 100‑year peak flow rate in the Duwamish Waterway was calculated for both pre-project and post-project conditions for each of the alternatives.

The Bascule Bridge Alternative would result in a slightly higher water surface elevation (0.01 foot) for the 100-year peak flow rate. All other alternatives would result in a slightly lower water surface elevation due to fewer and/or smaller in-water structures. Because the Duwamish Waterway is a zero rise floodway, mitigation would be required for the Bascule Bridge Alternative. 
Waterway Channel Stability

Riverbed aggradation (sedimentation) and degradation (scouring) were evaluated for potential impacts to channel and stream bank stability during the operation phase of the proposed project. Flow velocities (see Table 3‑21) and shear stresses (see Table 3‑22) were calculated using the HEC‑RAS model under several hydraulic conditions for each alternative.

Under the Build Alternatives, it is unlikely that the piers would require armoring with riprap due to the relatively low velocities and shear stresses in the waterway. Integrated streambank stabilization procedures could provide habitat features and protect the levees. 
Given that the channel substrate is comprised primarily of finer materials with some cohesion, flow conditions would lead to erosion. Due to the location of the bridge in the intertidal zone and the regulation of flows in the waterway by the Howard Hanson Dam, sedimentation also would occur. The channel bottom would shift periodically, depending on the tides and flow rates. For all alternatives, it is anticipated that the Army Corps of Engineers would not require dredging in addition to the current dredging program. 
Groundwater

None of the alternatives would affect a sole source aquifer, aquifer flow direction, recharge area or rate, or water supply recharge area. Potential water quality impacts to groundwater would be limited to potential spills of hazardous material. The identification and/or handling of hazardous materials, including potentially contaminated sediment, is discussed in Appendix X, Hazardous Materials Technical Report (Wilbur Consulting 2004a).

Table 3-21. Total Average Channel Velocity at Bridge for
100-Year Peak Flow Rate (feet per second)

	Tidal Elevation
(feet NAVD88)
	Existing Bridge
	No Action1
	Rehabilitation
	Bascule Bridge
	Mid-Level Fixed-Span Bridge
	High-Level Fixed-Span Bridge

	11.78
	2.44
	1.29
	2.44
	2.69
	1.38
	1.37

	10.00
	2.69
	1.42
	2.69
	2.94
	1.51
	1.51

	8.00
	3.02
	1.59
	3.02
	3.26
	1.71
	1.71

	6.00
	3.43
	1.80
	3.43
	3.62
	1.94
	1.94

	4.00
	3.95
	2.06
	3.95
	4.04
	2.22
	2.22

	2.00
	4.61
	2.39
	4.61
	4.56
	2.58
	2.58

	0.00
	5.44
	2.81
	5.44
	5.17
	3.05
	3.04

	-2.00
	6.38
	3.34
	6.38
	5.91
	3.63
	3.63

	-4.00
	7.40
	3.96
	7.40
	6.71
	4.31
	4.31

	-6.00
	8.57
	4.62
	8.57
	7.58
	5.03
	5.02

	-8.00
	9.65
	5.20
	9.65
	8.39
	5.68
	5.67

	Note:

1Data for the No Action Alternative were taken from a cross-section approximately 175 feet upstream from the project area.


Source: Parametrix 2004b. 
Table 3-22. Total Average Shear Stress at Bridge for
100-Year Peak Flow Rate (pounds per square foot)
	Tidal Elevation
(feet NAVD88)
	Existing Bridge
	No Action1
	Rehabilitation
	Bascule Bridge
	Mid-Level Fixed-Span Bridge
	High-Level Fixed-Span Bridge

	11.78
	0.05
	0.01
	0.05
	0.06
	0.01
	0.01

	10.00
	0.06
	0.01
	0.06
	0.07
	0.02
	0.02

	8.00
	0.08
	0.02
	0.08
	0.09
	0.02
	0.02

	6.00
	0.10
	0.02
	0.10
	0.11
	0.03
	0.03

	4.00
	0.14
	0.03
	0.14
	0.13
	0.04
	0.04

	2.00
	0.19
	0.04
	0.19
	0.18
	0.06
	0.06

	0.00
	0.27
	0.06
	0.27
	0.23
	0.08
	0.08

	-2.00
	0.36
	0.09
	0.36
	0.30
	0.12
	0.12

	-4.00
	0.50
	0.13
	0.50
	0.39
	0.17
	0.16

	-6.00
	0.68
	0.18
	0.68
	0.51
	0.23
	0.23

	-8.00
	0.88
	0.23
	0.88
	0.64
	0.30
	0.30

	Note:

1Data for the No Action Alternative were taken from a cross-section approximately 175 feet upstream from the project area.


Source: Parametrix 2004b.  
3.12.3 Secondary and Cumulative Impacts

Secondary Impacts

Other activities resulting from the completed project could result in secondary or indirect impacts. A new outfall on the south side of the South Park Bridge may need to accommodate tributary offsite drainage that currently discharges to the combined sewer system. The water quantity and quality impacts associated with the additional drainage discharge to the Duwamish Waterway would require additional environmental review but would be a benefit to the community. In addition, the lower water surface elevation for the 100-year peak flow rate for all of the alternatives except the Bascule Bridge Alternative would indirectly improve the flood management capacity of the Duwamish Waterway. 
Cumulative Impacts

Future development and roadway improvements in the project vicinity may have a cumulative affect on stormwater quantities in areas surrounding the new bridge. The final bridge design would consider cumulative stormwater quantities to the extent possible. 
The construction associated with the Duwamish Waterway sediment cleanup possibly could occur within the time frame of the proposed bridge construction of the proposed bridge project. Though specific plans are unknown at this time, the sediment cap would be designed to improve water quality in the Duwamish Waterway. The design and construction of the selected bridge alternative would be conducted to complement the planned sediment cap to avoid recontamination. This project combined with the Seattle Public Utilities plans to improve drainage in South Park and the Duwamish shoreline restoration project would all help to improve water quality. 

The Duwamish maintenance dredging helps to maintain the navigability of the channel. The proposed construction or operation of the Build Alternatives would not affect the frequency of this dredging. 
No adverse cumulative impacts are anticipated. 

3.12.4 Mitigation Measures

Stormwater Quantity

Conveyance measures should be implemented to minimize impacts on stormwater quantity. Please refer to Section 3.15 Hazardous Materials for a discussion of spill control and prevention measures. For the Replacement Bridge Alternatives, a new conveyance system would be designed and sized in accordance with applicable standards. No additional mitigation is proposed.

Water Quality

Construction Impacts

TESC measures would be implemented during construction for all construction activities associated with each of the alternatives. BMPs listed in the Ecology Manual would be employed including, but not limited to, silt fence, straw matting, and temporary sedimentation pond.

An SWPP would be prepared to describe water quality protection measures during construction. 

The Hydraulic Project Approval issued by the Washington Department of Fish and Wildlife would likely prohibit in-water construction during the spring in-water closure period from February 15 to July 15. This period may be expanded based on additional analysis (see Section 3.13 Fish, Wildlife, and Vegetation). This action would avoid impacts to fisheries, especially the substantial populations of juvenile Chinook and other salmon that migrate past the site. 

For the in-water construction of pier columns and foundations and removal of existing structures, cofferdams would be installed to isolate the work area. The cofferdam would be intended to prevent flow from the waterway from entering the work area. As such, they are designed to be waterproof. Unless the bottom of the work area is sealed, however, groundwater can enter from below. The specific type of cofferdam would be selected by the contractor and would be documented in the approved SWPP. The cofferdams would effectively impound any sediment-laden water, thereby minimizing impacts to the waterway. Alternatively, casings would be used for drilling piers to reduce water quality impacts.

Once the cofferdams are installed, the work area would be dewatered using a pump. The water would be pumped to a pond or tank for appropriate treatment and disposal. The collected water would be tested for adherence to State water quality standards. If permitted, uncontaminated water would be discharged directly to the sanitary sewer system. Alternatively, water meeting the water quality standards would be returned to the Duwamish Waterway. Contaminated water would be shipped offsite for proper disposal in a hazardous waste treatment facility. The specific construction protocols and thresholds for collected stormwater and dewatering would be described in the approved SWPP.

Operational

It is assumed that the stormwater from the project site would be discharged to the Duwamish Waterway. If possible, existing stormwater outfalls on the south and north ends of the bridge would be used. However, a new outfall may need to be constructed on either or both banks of the waterway at the bridge crossing.

Stormwater treatment would be required for runoff from pollutant-generating surfaces discharging to the Duwamish Waterway. The Basic Treatment water quality menu in the Ecology Manual applies to stormwater draining to the Duwamish Waterway.

The following water quality BMPs are listed under the Basic Treatment menu in the Ecology Manual for treating stormwater:

· Bio-infiltration swale

· Infiltration

· Media filters

· Biofiltration swales

· Filter strips

· Basic wetpond

· Wetvault

· Stormwater treatment wetland

· Combined detention and wetpool facilities

Given the lack of available undeveloped land in the project area, the BMPs that can be located in underground vaults would appear to be the most reasonable. BMPs that can be placed in underground vaults include media filter and wetvault. The vaults would be located underneath the bridge approaches or adjacent to the road within the road right of way. The size of the selected facility type(s) would vary depending on the amount of pollution-generating impervious surface area receiving treatment. In general, the more pollutant-generating surface area, the larger the facility required. The facilities would be designed to treat only stormwater from the project site.

Low-impact development techniques for managing and treating stormwater would be encouraged and implemented, if possible. Because the bridge and surrounding area is mostly impervious, implementation of low-impact development techniques would require conversion of existing impervious surfaces to pervious surfaces as well as rehabilitation of soils.

Waterway Floodway

As described above, mitigation would be required to avoid operation impacts to the floodway for the Bascule Bridge Alternative. No mitigation was specifically evaluated as part of this analysis. Mitigation measures would be provided, as required, including reconfiguring the piers for improved hydraulic performance.

Waterway Channel Stability

Estimation of total channel aggradation or degradation was not conducted to determine possible mitigation measures. A more detailed scour analysis would need to be conducted during the preliminary design phase for the selected alternative.

The channel velocities and shear stresses that would result from each alternative would be relatively low even under high flow and low tide conditions. Therefore, the potential for erosion would be minimal. In addition, the scour potential would likely be minimal, relative to the riverbed aggradation and degradation resulting from tidal effects and upstream watershed sediment load.

Disturbed portions of the streambank and levee would be stabilized using integrated techniques, such as bioengineering, that consider structural integrity as well as habitat features of the streambank.

Groundwater

The potential for hazardous material spills, and control and handling of contaminated groundwater, is discussed in Appendix X, Hazardous Materials Technical Report (Wilbur Consulting 2004a). No adverse impacts to groundwater are anticipated. 
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