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l. EXECUTIVE SUMMARY
A. Purpose

The purpose of this report is to document the preliminary drainage design
computations and assumptions for the Water Quality and Quantity Sections of the
St. Croix River Crossing Supplemental Final Environmental Impact Statement
(SFEIS). The Wetlands section is covered in a separate section of the SFEIS,
which is attached as a reference to this report.

SRF Consulting Group, Inc. was retained by the Minnesota Department of
Transportation (Mn/DOT), and supported by the Wisconsin Department of
Transportation (WisDOT), to provide technical assistance in preparing the Water
Resource Section of the TH 36/STH 64.

This report, along with supporting computations, hydraulic/hydrologic models,
and a drainage overview map, provides the final designer with a storm sewer
layout that will accommodate the proposed preferred alignment. The layout
includes water quality ponds that will provide treatment for the majority of
highway right-of-way and a portion of the municipal area that formerly
discharged directly to the St. Croix River. It also identifies the existing storm
sewer infrastructure that needs to be replaced or maintained and that may be
rebuilt. The new conveyance system also diverts a drainage area that will relieve
an existing flood-prone area outside of the highway right-of-way.

B. Conclusions

The proposed project provides a number of opportunities for water quality
improvement of the runoff from the TH 36 Corridor to the various receiving
waters through the use of wet detention and infiltration basins and the
reconstruction of degraded facilities. These basins have been designed according
to Minnesota Pollution Control Agency (MPCA) best management
practices (BMPs) for Minnesota and meet Wisconsin Administrative Code
TRANS 401 (TRANS 401) performance requirements for Wisconsin. Wet
detention and infiltration facilities are shown on Figures 2a—2c.

The storm sewer/ponding system would divert runoff from 70 acres of the Perro
Creek Watershed. It would also provide conveyance to treatment facilities for
approximately 140 acres of bluff, residential, and highway area that previously
discharged directly to wetlands in the St. Croix River floodplain.

Treatment exceptions exist at the tie-in points to TH 95, both north and south of
the corridor, and at the Osgood Avenue/TH 36 intersection south of TH 36. These
combined areas total less than 10 acres of untreated highway right-of-way.

The XP-SWMM and P-8 Urban Catchment Model computer models were used to
evaluate the proposed systems for conveyance and water quality treatment —
including analysis of selected pollutant removal efficiencies — respectively.
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XP-SWMM modeling was used to size detention basins, set high water levels in
the ponding areas, size pond outfalls, and compare existing and proposed
discharge rates. Details of these analyses are presented in the appendixes.

Research and analysis of the water resources aspects of this project were done in
conjunction with preliminary roadway design performed by SRF Consulting
Group, Inc. Profiles, geometrics, and alignments used to complete this
preliminary design are based on information developed for the SFEIS. Other
references include the TH 36/STH 64 St. Croix River Crossing FEIS Water
Resources Summary (1994) and FEIS (1995).

The following report includes a discussion of the design criteria used to analyze
and provide the preliminary design. Section Ill. Comments/Recommendations
includes a specific discussion of each of the SFEIS sections and provides further
detail of the issues identified on the preliminary issues map.

1. INTRODUCTION AND BACKGROUND

The segment of TH 36 proposed for reconstruction in Minnesota is located approximately
1,050 feet (0.3-mile) east of the Washington/Norell intersection and the St. Croix River in
Oak Park Heights and Stillwater. The new river crossing proposed for construction is
located approximately 7,550 feet south of the Lift Bridge and downtown Stillwater along
the Minnesota shoreline of the St. Croix River and approximately 6,450 feet south of the
Lift Bridge along the Wisconsin shoreline. The segment of STH 64 proposed for
construction in Wisconsin is located between the St. Croix River and the 150th Avenue
overpass in the Town of St. Joseph.

Under the Preferred Alternative, the TH 36 mainline will be reconstructed from west of
Oakgreen/Greeley through the new TH 36/95 intersection. The Preferred Alternative
consists of a four-lane urban section roadway with two through lanes for both eastbound
and westbound TH 36 traffic. The Preferred Alternative includes the Minnesota approach
design (TH 36 between Washington/Norell Avenues and Osgood Avenue) approved with
the 1995 FEIS. A portion of the 1995-approved design at Washington/Norell Avenues
was constructed in conjunction with the construction of the TH 36/TH 5 interchange.
Construction of the Preferred Alternative on TH 36 will begin approximately 1,050 feet
east of the Washington/Norell intersection with TH 36. Figures 1a, 1b, and 1c provide an
overview of the project location, and Figures 2a, 2b, and 2c provide more detail on
proposed roadway improvements, major water resources features, and bridge location.
Figure 3 provides a typical roadway section used during preliminary design.

This preliminary report is intended to provide the final design group with the background
information and analysis from which the SFEIS was developed as well as a single source
of background water resources design data. The information should be augmented with
available new material from the various municipalities during the final design process.
This report also includes a description of design methodologies, issues, and conclusions
that provide a foundation for final design of the St. Croix River Crossing project.
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I1l.  PRELIMINARY DESIGN CRITERIA
The following criteria were used for preliminary drainage design:
A. Hydrology

The SCS curve number method was used for computing peak flows and
hydrographs for pond routing. The SCS method was also used to compute
deadpool storage requirements and to provide hydrographs for pond routing using
the XP-SWMM hydrologic model. The 24-hour/Type Il rainfall event was used as
the standard for pond design and analysis and for determining flow depths in
ditches.

B. Hydraulics

Capacity within existing and proposed storm sewer systems was computed using
a number of standard methods.

1. XP-SWMM was used to analyze all ponds (storage nodes) and pond
interconnections.

2. The 100-year high water level of all ponds and infiltration basins is
reported on the drainage overview map. Except for Riverside Pond, one
foot of freeboard below the top of pond berms is provided during
the 100-year storm event. Due to its proximity to the St. Croix River and
its location within the floodplain, Riverside Pond will most likely be
inundated during the 100-year flow event. Major roadway sag points are
protected from flooding for the 50-year storm event and, where
appropriate, pond outlet structures have been sized to provide this

protection.
C. Ponding, Infiltration and Swale Treatment
1. Dead Pool - In Minnesota, dead pool storage requirements were based on

runoff from the two-inch storm event plus 25 years of sediment loading
from the contributing area. This criteria is also known as the National
Urban Runoff Program (NURP) standard. This assumes that any
construction-related sediment is removed at the completion of the project.
This methodology is found in the MPCA publication Protecting Water
Quality in Urban Waters (2000) and is based on published NURP
guidelines. The Dead Pool Summary Sheet presented in Appendix A
shows the dead pool required for all drainage areas in the corridor. The
municipal areas treated in the proposed ponding areas are discussed in
Section IlIl. A few offsite areas were not treated due to physical
constraints and the need to perpetuate certain existing storm sewer
systems. In Wisconsin, TRANS 401 requires a Total Suspended Solids
(TSS) reduction of 80% on an average annual basis for new road
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construction. Ponds designed to NURP standards are able to meet or
exceed this goal. Therefore, wet detention ponds in Wisconsin are also
designed to NURP standards.

It is anticipated that the wet detention basins in Wisconsin may change in
character as the surrounding area develops and further information
regarding the underlying soil strata is obtained. These basins can be
designed as infiltration areas that also provide rate control if the specific
locations can support the infiltration design criteria.

2. Infiltration — Infiltration basins are in most cases designed to promote both
infiltration and provide attenuation. As such, they are also able to meet
the TRANS 401 80% TSS removal requirement for new construction.
Infiltration basins are designed to release the 100-year, 24-hour storm over
a 72-hour period through both direct discharge and infiltration. A 72-hour
maximum allows for inundation of vegetation within the basin without
causing damage by prolonged root saturation. Bridge Pond in Wisconsin is
the only exception to the 72-hour infiltration goal and is described in detail
later in this report. Pretreatment for sediment removal prior to release of
storm water runoff into infiltration basins is provided either in ditches or
small sedimentation basins (forebays).

3. Active Pool — Active pool is defined as the volume between the normal
water level (NWL) and the high water level (HWL). These volumes were
designed to provide 100-year protection to the roadway given the
proposed conveyance system. The 100-year HWLs are listed in the
XP-SWMM tabular output in Appendix B and on the drainage overview
map in Appendix L.

4. Ditch Conveyance — Roadside ditches act primarily as conveyance
systems but also offer some water quality benefits. For example, where
ditch grades are less than two percent, an infiltration value is included.
According to TRANS 401, where ditch velocities do not exceed 1.5 feet
per second for the 2-year, 24-hour storm, they can be considered as having
met the 80 percent TSS removal requirement. Vegetation in ditches is of
utmost importance to promoting both infiltration and active sediment
removal. Properly selecting ditch plant communities is left to the final
designers. In most cases, ditch velocities less than five feet per second
have been achieved. Several steep ditches do exceed the five feet per
second goal (for example, along old STH 64 east of the lift bridge in
Wisconsin and the ditch along the north side of TH 36 between the Perro
Creek crossing and Peabody Pond). Steep ditches require special
permanent erosion control measures such as reinforced sides and slopes
using erosion control blankets or, in the case of the two examples noted
above, riprap. While not specifically located along the ditches identified
in this preliminary design, there are many areas — especially in Wisconsin
— where ditch blocks (check dams) can be used in lieu of the 1.5 feet per
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second velocity requirement to promote sediment removal. Since the use
of ditch blocks will raise water levels relative to roadway elevations, final
roadway profiles should be used when placing and designing the blocks.

D. As-Built and Construction Plans

Existing utility locations and inverts were obtained from various as-built plans,
construction plans, electronic utility files, and survey data.

1IV.  REGULATORY ENVIRONMENT

A summary of the regulatory requirements for water quantity (rate control) and water
quality (treatment) of stormwater runoff are presented in the design criteria matrix
(Appendix A). The matrix includes a summary of requirements imposed by all
jurisdictional agencies. After careful analysis of all the requirements, another column
was added to the matrix listing the proposed water quantity and quality criteria for each
state. Detailed discussion of regulatory environment, the Water Resources Study Group,
and St. Croix Interagency Basin Team follows.

MINNESOTA

The project area lies within the Middle St. Croix River Watershed Management
Organization (MSCWMO) and the Brown’s Creek Watershed District (BCWD)
(Figure 2a), which conduct watershed management activities within their respective
boundaries. Minnesota Rules Chapter 7050 were put into effect on April 18, 1994, and
updated in October 2002 to standardize water quality protection of the many water
resources of the state. In August 2003, the MPCA issued Phase Il rules under the
National Pollutant Discharge Elimination System/State Disposal System (NPDES/SDS)
program. The revised rules imposed a more stringent water quality condition upon
discharges within 2,000 feet of a “Special Waters” by doubling the required “water
quality volume”* that must be provided, imposing a 100-foot buffer and by imposing
more strict in-construction sediment and erosion control mechanisms. The St. Croix
River is the only water body in the project area included in the list of Special Waters.

WISCONSIN

The project area lies within the St. Croix River watershed. Management activities within
the watershed are conducted by the St. Croix County Land Conservation Department.
Chapter NR 102 of the Wisconsin Administrative Code sets forth water quality standards
for surface water and classifies the St. Croix River in the project area as an “Outstanding
Resource Water.” The water resources preliminary design considered the regulatory
guidelines in the following documents: WisDOT Administrative Code Chapter
TRANS 401; WisDOT Facilities Development Manual, effective October 25, 2001,

! Water quality volume is defined as the volume produced by 0.5-inch of runoff from new impervious surfaces
(NPDES Phase Il Permit MN R100001, p.10). For Special Waters, the water quality volume is that volume
produced by 1-inch of runoff (ibid, Appendix A, p.19).
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NR216 and WisDOT/WDNR Cooperative Agreement Memorandum of Understanding
on Erosion Control and Stormwater Management. Because this project falls under
WisDOT jurisdiction, TRANS 401is the guiding document and was referenced
extensively during design. Wisconsin TRANS 401 can be found in Appendix E for ease
of reference.

WATER RESOURCES STUDY GROUP

Since June 2003, a Stakeholder Group consisting of state and local agencies, federal
agencies and not-for-profit organizations worked through many issues associated with the
Supplementary Final EIS (SFEIS) including water resources. In January 2004, a Water
Resources Study Group, comprising members of the Stakeholder Group, was formed to
address specific project issues related to water resources. The Water Resources Study
Group met three times between January and April, 2004 and addressed a number of
important design issues that are embodied in the SFEIS and in this report. Two literature
reviews were also completed at the behest of the Study Group — the impact of infiltrated
stormwater from roadways on groundwater, and the effect of stormwater discharge on
mussel beds. Both reviews together with minutes from the meetings are included in
Appendices F, G and K respectively.

ST. CROIX BASIN WATER RESOURCES PLANNING TEAM.

Formed in 1993 through a cooperative agreement signed among the sates of Minnesota
and Wisconsin and the National Park Service, this team is charged with developing a
joint basin water quality management plan. As part of the management plan, four Basin
Team goals were identified:

Goal | — Protect and improve the quality of the surface and groundwater
resources of the St. Croix.

Goal 2 — Provide a forum for water resources managers to integrate local,
state and federal policy.

Goal 3 — Increase public participation and knowledge in water quality
management.

Goal 4 — Project development and implementation.

In response to the management plan goals, the team issued a Lake St. Croix
Biological/Ecological Resources Goals matrix which outlines algae, nutrients, water
clarity and sediment accumulation historical data and preliminary quantitative goals that
the team seeks to attain. For the St. Croix River Crossing project, Total Suspended
Solids (TSS) and Total Phosphorus (TP) were identified as the major constituents of
storm water that are of most concern and which directly relate to the matrix goals. These
two storm water constituents were analyzed during preliminary design and are detailed in
the Water Quality section of this report.
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V. DISCUSSION and RECOMMENDATIONS

This section documents various issues that surfaced during preliminary design and
expands on issues that are identified on the drainage issues map, including water quantity
and quality.

A. Water Quantity

The XP-SWMM modeling output, presented in Appendix C, and the Preliminary
Drainage Design Overview Map in Appendix L are applicable to this section.

1. Drainage Area Descriptions
MINNESOTA DRAINAGE AREAS — EXISTING

Lily Lake Drainage Area

The existing Lily Lake drainage area includes the area surrounding the
Oakgreen Avenue/Greeley Street intersection.  The area includes
commercial, highway, residential, and undeveloped land. Stormwater
runoff from the intersection area eventually discharges to Oasis Pond, a
stormwater facility created primarily for flood control. This pond
overflows through an existing wetland prior to flowing into Lily Lake.
The existing drainage system includes a (typically dry) detention area in
the southwest quadrant of the intersection. A building adjacent to this
detention area has occasionally flooded; several studies have been
performed to analyze the size of this detention area and its culvert outlet,
which crosses beneath TH 36 and discharges to Oasis Pond (Wood,
Grover and Associates, Inc., March 5, 1979, “Drainage Study: Baytown
Township, Oasis Pond Watershed” and Bonestroo, Rosene, Anderlik and
Associates, Inc., May 9, 1983, “Preliminary Report on Oakgreen Area
Drainage, Oak Park Heights, MN.”) Lily Lake is found on the 303(d) and
305(b) impaired waters list for mercury and excess nutrients (See
Appendix A2 for list of receiving waters and impairment). Efforts to
improve the water quality of Lily Lake are underway, spearheaded by the
City of Stillwater. A listing of how the TH 36 improvements project
assists in raising Lily Lake water quality can be found under the water
quality section of this report.

Osgood Drainage Area

The Osgood drainage area includes the area surrounding the Osgood
Avenue intersection. The drainage area includes commercial and highway
area, which currently drains to swales and storm sewer to the Perro Creek
Drainage Area.
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Perro Creek Drainage Area

Perro Creek is a small urban stream that originates from a pond (Prison
Pond) south of TH 36, west of County Road 21, and north of County
Road 14. It runs southeast through the City of Bayport before outletting
into the St. Croix River. The existing Perro Creek highway drainage
system extends from east of Greeley Street to a storm sewer crossing at
Paris Avenue near the TH 36/TH 95 intersection. The land use in
this 207-acre area is primarily commercial and includes a large shopping
mall area (municipal) south of TH 36 between Oldfield Avenue North and
Osgood Avenue North. Runoff from the south enters a storm sewer that
parallels the south frontage road from Oldfield Avenue to Paris Avenue.
Runoff from the highway drainage area flows through grass ditches prior
to entering this storm sewer and eventually flows to Perro Creek. Two
culverts route runoff from the area north of TH 36. These are a 24-inch
culvert near Oxboro Avenue and a four-foot box culvert near Paris
Avenue. Perro Creek has a history of flooding problems, although recent
projects have been implemented to solve these problems, as documented
in “Perro Creek Minor Watershed Study for the Middle St. Croix River
Watershed Management Organization” (Short Elliot Hendrickson, Inc.,
April 1994) and “State of Minnesota Storm Sewer — Reconstruction
Project — Phase 3", Short Elliot Hendrickson, Inc. for the City of Bayport,
MN, February 2004. Perro Creek is not listed as an impaired water on
either the 303(d) or 305(b) inventories.

St. Croix Central Drainage Area

The existing St. Croix Central drainage area extends from Paris Avenue
east along TH 36, including much of the connection with TH 95. The
drainage area includes various land uses, dominated by residential
properties with a small amount of highway/railroad/commercial use. One
of the existing outlets to the St. Croix River consists of a number of
culverts connected by an eroding channel. A 42-inch storm sewer that
runs parallel to these culverts was recently constructed. This outlet to the
St. Croix River is east of TH 95 at approximately 58th Street North. Other
outlets to this area route runoff to the St. Croix River more indirectly via
several connected wetlands south of the wastewater treatment plant along
TH 95.

St. Croix North Drainage Area

The existing St. Croix North drainage area extends from approximately
63rd Street North to the north terminus of TH 95. This approximately
222-acre area includes residential properties on the bluff west of Lookout
Trail and a small amount of highway and railroad development. The
drainage system presently uses a number of shallow ditches, swales, and
culverts to convey stormwater to a 36-inch corrugated metal pipe (CMP)
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storm sewer at the northern terminus of Lookout Trail, which discharges
into the St. Croix River. A second outlet (40-inch CMP) crosses
TH95and TH 36 at about 63rd Street North prior to outletting to the
St. Croix River and serves a portion of the bluff east of Lookout Trail, a
portion of the residential area south of 62nd Street North and east of
Beach Road, and the adjacent TH 36 ditch.

St. Croix South Drainage Area

The St. Croix South drainage area extends south from the Dahl Tech
commercial property to approximately 56th Street North. This drainage
area discharges to the St. Croix River through a series of wetlands and
ditches connected by culverts.

WISCONSIN DRAINAGE AREAS - EXISTING

St. Croix East Drainage Area

The St. Croix East drainage area includes the wooded bluff, ravines, and
all areas west of STH 35 (see Figure 2b). The area generally discharges
into the St. Croix River via natural ravines with the exception of the
developed areas draining via a concrete channel down the ravine within
the existing STH 64 corridor at the existing lift bridge.

Wisconsin Uplands Drainage Area

The existing Wisconsin uplands drainage area extends eastward from the
boundary of the St. Croix East drainage area to just beyond the terminus of
the Preferred Alternative. The existing topography in the proposed
corridor consists of relatively level, undeveloped farmland, meadow, and
wooded area. The drainage area discharges into a number of depressions
that appear to have no defined outlet. Runoff collects in these depressions,
where it evaporates or seeps into underlying soils. Large rainfall events
may fill the shallow depressions after which the water will discharge
overland to the next depression or to a ravine.

Within the Wisconsin Uplands area, several smaller drainage areas exist.
In the western portion, runoff from the agricultural upland areas is directed
toward landlocked depressions located along STH 35 and east of STH 35,
south of the proposed river crossing. Runoff from new residential
developments is typically routed through private treatment ponds before
flowing to shallow ravines that direct water south and west towards the
St. Croix River. This drainage extends from the drainage divide (east of
the County Road E/STH 64 interchange) to the river crossing.

In the eastern portion of the Wisconsin Uplands, the existing drainage
area extends from the drainage divide east of County Road E/
STH 64 interchange to the eastern terminus of the project. Drainage
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patterns in this area are difficult to determine due to the rapidly undulating
topography. Under proposed conditions, this exercise becomes especially
difficult since one must discern whether or not a flow path has been
interrupted. In general, however, overland flow appears to travel from
north to south, eventually flowing through shallow ravines south and west
towards the St. Croix River.

PROPOSED CONDITIONS

For all stormwater runoff exiting the proposed system, discharge rate
control has been applied where feasible to reduce flooding in downstream
systems, reduce proposed conveyance system sizes, and meet regulatory
requirements. Wet detention basins are used to attenuate runoff and
infiltration basins and infield areas both attenuate and promote infiltration.
Additional rate control has been applied where necessary to ensure that
water quality best management practices (BMPs) provide effective
pollutant removal. Figures 3a and 3b show the location of the proposed
wet detention ponds in Minnesota, and Figure 3c shows the pond locations
in Wisconsin. In general, wet detention ponds and storm sewers are
designed to provide 50-year flood protection at highway low points and
protection of the roadway for the 100-year event and surrounding property
for the wet detention ponds.

It is anticipated that the Preferred Alternative will result in an overall
increase in runoff volume, given the additional impervious area and urban
drainage systems in Minnesota and Wisconsin. The strategy for handling
increased runoff involves a combination of infiltration in infield areas,
diversion of runoff from receiving waters or downstream systems where
flooding occurs to locations where conveyance systems can handle the
additional flow, and attenuation within existing and proposed wet
detention ponds.

In Minnesota, a specific proposed mitigation measure includes diverting
runoff from systems that would be under-capacity to newly constructed
systems. Diversion of the Osgood and Perro Creek Drainage Area from
discharging to Perro Creek to the St. Croix Central drainage area is an
example of this approach.

In Wisconsin, the strategy is to incorporate a rural drainage system
consisting of grass swales and culverts to route the runoff to wet ponds or
infiltration basins located near the low points of the proposed roadways.
Ponds will provide active storage to reduce runoff rates while ditches and
infiltration basins serve to reduce both runoff rates and volumes. The
water will then discharge from the ponds or basins to existing conveyance
systems in order to perpetuate what appears to be existing drainage
patterns. As noted earlier, determining where existing flows may be
interrupted is challenging. Several cross culverts have been placed where
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contours and cross-sections indicate localized low points have been
created. Offsite flow, however, is not always intercepted and conveyed.
In these situations, local depressions are perpetuated and only high water
outlets for these depression areas are provided so as not to flood roadways
(see depression storage area located north of STH 64 at Sta. 615+00 near
Anderson Scout Road). Currently, there are no dedicated in-place or
proposed public conveyance systems to receive the upland pond outfalls.
Therefore, existing flow paths are maintained. It is recommended that a
public conveyance system be put in place prior to or during construction
of the various roadways within the project limits so that pond and ditch
outfalls discharge to public right-of-way.

Aside from the Bridge Pond outfall, which is described later in this report,
drainage patterns to existing ravines and drainage swales down the bluff in
Wisconsin will need to be reviewed further during final design with input
from the St. Croix County Land Conservation Department, Wisconsin
Department of Natural Resources, and Wisconsin Department of
Transportation.

In Table 1, a summary of comparative information of the existing and
proposed drainage areas is presented.

MINNESOTA DRAINAGE AREAS — PROPOSED

Oakgreen-Greeley Drainage Area

The at-grade crossing of TH 36 at Oakgreen Avenue/Greeley Street will
be widened to accommodate dual left-turn lanes on TH 36 along with
additional turn lanes on the relocated Oakgreen Avenue/Greeley Street.
The north frontage road realignment will impact a small portion of the
existing Oasis Pond, with a total surface area reduction of about
16 percent. Two wet detention ponds (Southwest Quad and Northwest
Quad Ponds) and two infiltration basins (Northeast Quad and Southeast
Quad) have been created within the Oakgreen Avenue/Greeley Street
intersection (as shown on Figure 5a) to replace storage volume lost in
Oasis Pond, accommodate the Preferred Alternative improvements, and
provide additional stormwater treatment in order to protect Lily Lake
water quality. The ponds and basins may also have excess capacity that
could provide additional rate control under the Preferred Alternative.

Osgood Avenue Drainage Area

The at-grade intersection of TH 36 with Osgood Avenue will be widened
to accommodate additional turn lanes. This drainage area is diverted to
the TH 36 and TH 95 interchange ponds (St. Croix Central Drainage Area)
under the Preferred Alternative. This area will no longer contribute to the
Perro Creek Drainage System, thereby providing flood relief to the
downstream system.
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TABLE 1

DRAINAGE AREA COMPARATIVE SUMMARY("

Existing Conditions Preferred Alternative
] Receiving 'I(':otal Exist_ing Drainage Area Impervious . P_ropc_>sed Drainage Area Impervious
Drainage Area Water ontributing within Project Area within Contributing within Project Area within
D;?éga}%e Limits project limits DAr?ége}%e Limits project limits
(acre) (acre) acre/(percent) (acre) (acre) acre/(percent)
MINNESOTA
Oakgreen-Greeley Lily Lake 99 37 17 ac / (46%) 99 37 16 ac / (43%)
Osgood Perro Creek 30 16 7 ac / (44%) 0® 0 0
Perro Creek Perro Creek 28 8 3ac/ (38%) 0@ 0 0
St. Croix Central St. Croix River 90 58 21 ac / (36%) 208©® 112@ 47 ac / (45%)
St. Croix North St. Croix River 11 11 5 ac / (45%) 3 2.3 1.2 ac/ (52%)
St. Croix South St. Croix River 96 30 10 ac / (33%) 57 30 10 ac / (33%)
Minnesota Subtotal 354 160 63 ac / (40%) 367 181 74 ac/ (43%)
WISCONSIN
St. Croix East St. Croix River 31 28 1 ac/ (5%) 29 @ 28 7 ac / (25%)
Wisconsin Uplands® | St. Croix River 391 196 9 ac / (5%) 385 © 192 44 ac | (23%)
Wisconsin Subtotal 422 224 10 ac / (6%) 414 220 51 ac/ (23%)

" Drainage area includes both the project area and contributing drainage upstream of the project that flows through the project area.

@ Area diverted to St. Croix Central drainage area under the Preferred Alternative for water quality treatment and flood reduction in Perro Creek.

@ Includes the diverted drainage area from Osgood, Perro Creek, St. Croix South, and St. Croix North as well as 12 acres from the proposed bridge.

® Two acres diverted to Wisconsin Uplands from St. Croix East near intersection of CTH E and STH 35 to Pond E.

® Six acres diverted from Wisconsin Uplands to St. Croix East at Bridge Pond and along STH 64 between Bridge and Interchange ponds.

© Wisconsin Uplands drainage area also includes 191 acres that are passed through the project south of STH 64 and north of CTH E that not included in conveyance systems for

a total of 582 acres.
™ Areas are taken from Appendix B1 and have been rounded. They may not match those in Appendix B1 exactly.
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Perro Creek Drainage Area

The Preferred Alternative drainage system will include a storm sewer for
diversion of highway drainage area discharge and adjacent residential and
commercial area discharge to a wet detention basin in the St. Croix
Central subdrainage area. This system diverts approximately 70 acres from
the Perro Creek watershed to the St. Croix River. Two existing culverts
beneath TH 36 that currently serve 121 acres of residential and
commercial area to the north would be maintained. Also, the trunkline that
parallels TH 36 and serves the south frontage road and approximately
70 acres of existing commercial development (municipal) would be
maintained. This system also serves half of the south frontage road and the
TH 36/0Osgood Avenue North intersection south of TH 36. In the near
future, the Washington County Government Center (WASCO) parking lot,
located north of TH 36 and east of Osgood, will be expanded, which will
affect the north frontage road. Drainage from the new parking lot and
realigned frontage road will continue to discharge to the Mn/DOT right-
of-way, where a ditch will convey the drainage to the Perro Creek system
via a drop inlet. In the long term, WASCO is intending to expand the
government center campus. Current plans include a stormwater treatment
pond along the east side of the campus. This pond would continue to
discharge into the Perro Creek system, but it would attenuate and hold
peak discharges to existing conditions. It is unknown at this point whether
existing parking lot discharges to the Mn/DOT conveyance system would
be affected in the long term. This will become clear once WASCO
finalizes their long term storm water management plan.

St. Croix Central Drainage Area

This drainage area includes TH 36, TH 95, the ramps for the Preferred
Alternative TH 36/TH 95 interchange, the commercial area adjacent to
TH 95, and the residential area south of the proposed south frontage road
extension. Under the Preferred Alternative, the St. Croix Central drainage
area will receive drainage from the Preferred Alternative river crossing
bridge as well as the drainage from the high point on the north and south
frontage roads and TH 36, located approximately 550 feet east of Greeley
Street. As previously stated, this system will receive discharge from the
project area west of Osgood Avenue, which is accounted for in the
conveyance and treatment system design. The final outlet from the system
is to the wetland area between Riverside Pond and the St. Croix River.

St. Croix North Drainage Area

The steep bluffs on the west side, coupled with the proximity of the
highway to the river on the east side, limit the land area available for the
creation of a detention basin for most of this drainage area. A small wet
detention pond (Sunnyside Pond) is included with the Preferred
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Alternative (Figure 3b). This area would receive drainage from the
proposed TH 95 improvements north of the MCES Treatment Plant
Access Road. This pond will also receive drainage from the reconstructed
Sunnyside Marina and Condominium entrance. The Minnesota bluff area
will continue to discharge directly into the river under the Preferred
Alternative.

St. Croix South Drainage Area

The Preferred Alternative adds impervious area in this drainage area that
drains south toward the Pickett Road intersection with TH 95 through
ditches. Ponds (North and South Pickett Pond) will be provided at the
56th Street intersection with TH 95 as a result of the proposed intersection
modifications for treatment of TH 95. Drainage from the proposed ponds
will continue to be routed through a series of ditches and wetlands before
entering the St. Croix River.

WISCONSIN DRAINAGE AREAS — PROPOSED

St. Croix East Drainage Area

The Preferred Alternative river crossing will increase the amount of
impervious area in the drainage area (See Table 1). Two smaller portions
of this drainage area will be diverted to two separate ponds to treat the
newly constructed impervious areas. The first of these ponds is located in
the southeast quadrant of existing STH 35 and the new CTH E roadway
west of the STH 64/CTH E interchange (Pond E). Stormwater will
discharge from this pond to an existing drainage ditch along Church Street
in Houlton. Pond E will accommodate approximately 1,100 feet of new
CTH E drainage and approximately 690 feet of existing STH 35. The
second of these ponds (Bridge Pond), which is a pond with both wet
detention and infiltration, is located in the southeast quadrant of the new
STH 64 roadway and existing STH 35.

The design of Bridge Pond and its outlet has been the subject of intense
study due to the potential impact that additional, albeit treated, stormwater
may have on the river shoreline and the mussel habitat that is located
within the discharge area along the Wisconsin shoreline. Several options
were considered to either minimize or eliminate the discharge of
stormwater near the mussel beds. These options and a proposed design
along with hydrologic and hydraulic modeling results are described in
detail later in this report.

Trail Pond, designed as an infiltration basin or rain garden, will receive
runoff from a small parking lot located where old STH 64 and
STH 35 intersect at the very north end of the project. This pond will
discharge to a steep channel that will be maintained when old STH 64 is
reconstructed as a trail leading down to the Lift Bridge.
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Wisconsin Uplands Drainage Area

The Preferred Alternative would impact the existing landlocked
depressions to different degrees. Fill from roadway embankments would
most likely cause some flood storage to be lost. The Preferred
Alternative incorporates a rural drainage system, consisting of ditches and
culverts, to perpetuate existing drainage patterns. Wider ditches are
proposed to encourage sediment removal and infiltration, and both
infiltration basins and wet detention ponds are incorporated throughout the
corridor to attenuate and/or infiltrate runoff prior to discharging to existing
drainageways. The pond/ditch combination is required to meet the
performance criteria as stated in TRANS 401 in terms of both stormwater
treatment and discharge rate reduction to existing rates.

MAINTENANCE OF PONDS AND CONVEYANCE SYSTEMS

Within right of way, Mn/DOT typically maintains all storm water related
treatment and conveyance systems. OQutside of right of way, various
agreements are signed between Mn/DOT and local counties, watershed
districts or municipalities.  Typically, Mn/DOT requests the local
government agency to provide maintenance and often will provide some
financial assistance to offset the maintenance costs. Since Oasis Pond is
the only treatment facility located outside of Mn/DOT right of way, an
agreement with the city of Stillwater would need to be signed.

In Wisconsin, local government agencies typically assume responsibility
for treatment and conveyance system maintenance. Maintenance will be
taken care of through contractual agreements between WisDOT and either
the county or affected municipality.

2. Utility Crossings and Connections

Overall, the following existing utilities are critical for the proposed
conveyance and ponding system to function as designed. The Drainage
Overview Maps (Appendix L) are the primary reference for this section.

e A 24-inch RCP storm sewer that crosses TH 36 from south to north is
located just west of Oakgreen Avenue near Greeley Avenue. This pipe
must be maintained to provide Oak Park Heights a conveyance to
Oasis Pond.

e Portions of existing storm sewer can be removed and/or reconstructed
between Greeley Avenue and Oasis Pond north of TH 36 to
accommodate the new frontage road leading west from Greeley
Avenue.

e An existing storm sewer trunk line extends east along the south
frontage road from Greeley to where it leaves the frontage road at
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Oxboro Avenue. This line will continue to be used and is anticipated
to require several new connections and the abandonment of several
existing connections. Since this trunk line operates at full capacity,
care has been taken not to include additional contributing drainage
areas.

e 24-inch CMP culvert near Oxboro Avenue. This culvert should
continue to route runoff from north of TH 36 south to Perro Creek.

e A four-foot square box culvert near Paris Avenue will continue to
route runoff from north of TH 36 to Perro Creek. However, the
condition of this culvert may warrant its replacement. This would
involve jacking in order to maintain traffic. A condition assessment is
recommended during the final design.

e 48-inch CMP that crosses TH 95 near 63rd Street North. This culvert
can be abandoned. The drainage area will be routed to the Peabody,
Cadet, and Chicago Ponds. The portion that runs through the
Sunnyside complex to the St. Croix River can be left as is.

e 36-inch CMP at the northern terminus of existing Lookout Trail. This
culvert must be rebuilt and extended because it drains a major portion
of the bluff area. The final configuration of the Aiple Park area needs
to provide an outlet for this storm sewer to the St. Croix River.

e The series of culverts and drainage swales on the west side of Lookout
Trail along the bluff must be maintained or rebuilt. This system
conveys runoff from the bluff to the existing 36-inch CMP crossing at
TH 95.

e The City of Oak Park Heights sewer that runs parallel to TH 36 along
the existing South Frontage Road from Oldfield Avenue North to Paris
Avenue should be maintained. This drains the St. Croix Mall area
(municipal), and the South Frontage Road.

e The existing 36-inch CMP culvert that crosses TH 95 near 58th Street
North will be abandoned and reconfigured to provide drainage to the
east for the drainage area. Maintaining the 42-inch storm sewer east of
the Dahl Tech site will allow discharge to be routed to Riverside Pond.
A connection is provided from this pipe to the pond, with the
remaining 42-inch pipe either left as abandoned or removed.

e A small existing pond is located just west of Peller Avenue. When the

new south frontage road is constructed, new inlet and outlet storm
sewer will need to be constructed to maintain the use of this pond.
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e In Wisconsin there are no storm sewer utilities that that are proposed
to be utilized. At the intersection of CTH E and STH 35, an existing
culvert and ditch is proposed to convey discharge from Pond E where
runoff currently flows. Discharge from Trail Pond is proposed to flow
down the steep riprap-lined ditch along the north side of STH 64 that
leads to the lift bridge.

3. Drainage Ditches

There are several areas where ditches are implemented to direct runoff to
specific points.

MINNESOTA

e The existing median ditches are proposed to remain along
TH 36 between the western terminus of the project and Greeley
Avenue.

e A ditch along the north side of TH 36 from Paris Avenue under Beach
Road receives TH 36 and offsite runoff and directs it to Peabody Pond.

e A ditch located between the South Frontage Road and TH 36 directs
TH 36 runoff together with South Frontage Road water east, under
Beach Road to a drop inlet that leads to Chicago Pond. This ditch also
receives discharge from the existing pond located in the southwest
quadrant of Peller Avenue and South Frontage Road.

e A ditch located on the west side of TH 95 begins at station 418+50 and
directs runoff from the western bluff area and TH 95 north to a
proposed drop inlet that passes underneath TH 95. This runoff is then
directed back south in another ditch and ultimately discharges into
Riverside Pond. This somewhat circuitous route provides for
stormwater treatment of a large portion of TH 95 north of TH 36 that
could not otherwise be treated.

e The western ditch along TH 95 described above continues north where
it terminates at a storm sewer inlet that passes underneath Lookout
Trail and then underneath TH 95. This water is directed to the
St. Croix River.

e Two ditches on the east and west side of TH 95 south of Pickett
Avenue are intended to perpetuate the existing drainage patterns in this
rural section. Both are directed to North Picket Pond, which then
discharges to an existing wetland/channel complex that leads to the
river.

TH 36/STH 64 JANUARY 2006

St. Croix River Crossing Project 17 Preliminary Water Resources Report



WISCONSIN

Conveyance ditches are relied on throughout the project area, since most
of the roadway design is rural.

e Within the St. Croix East drainage area, roadside ditches convey
runoff from STH 35 and new CTH E to Pond E for treatment and
attenuation.

e Also within the St. Croix East drainage area, every attempt has
been made to convey as much runoff was possible into the
STH 64/CTH E interchange rather than to Bridge Pond. The goal
is to limit to the extent possible runoff discharging to Bridge Pond
to limit or even eliminate discharge from Bridge Pond down the
bluff to the river. Therefore, ditches with special ditch grades have
been placed to direct runoff from west of the STH 64 highpoint at
station 532+23 to the STH 64/CTH E interchange.

e Within the St. Croix Uplands drainage area, the majority of runoff
is conveyed via roadside ditches either to ponds for treatment or to
direct offsite runoff through WisDOT right-of-way.

4, Ponding Areas
Design of Infiltration Basins

Infiltration is used primarily as a water quality BMP and secondarily as a
volume control BMP. Adequate infiltration rates are more likely achieved
through the use of specially engineered soils that are designed to provide a
long-term hydraulic conductivity of at least 0.4 inches per hour in
Minnesota and 0.6 inches per hour in Wisconsin. Native soils must also
provide similar hydraulic conductivity characteristics. Soil borings will be
required prior to making a final decision on infiltration basin location. In
order to maintain this rate over the long term, carefully selecting a plant
community and full vegetation establishment prior to receiving runoff is of
critical importance and is left to the final designers to fulfill. The
assumption that inundation of infiltration basins should not last for more
than 72 hours on average for a single event has been used. In other
words, an infiltration basin should not retain water for more than
approximately 72 hours. Retaining water longer than this raises the risk of
drowning the plant community. This implies that the plant community
must be designed to withstand frequent inundation and is left to the final
designers to specify. In many cases, large storms will be discharged
relatively quickly through infiltration basins in order to capitalize on the
infiltration function while maintaining the 72-hour maximum inundation
criteria. With the exception of Bridge Pond, infiltration basin designs in
Minnesota and Wisconsin adhere to both infiltration rate and time limits as
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noted. Pretreatment prior to release of surface runoff into the infiltration
basins has been considered. Either vegetated swales or small sediment
basins (forebays) are incorporated prior to infiltration basins.

Often infiltration basins form just one component of a BMP “treatment
train” that may include a wet pond and/or vegetated swales or ditches.
Throughout the project, treatment trains have been utilized in order to
maximize active or quiescent sediment removal. In Minnesota, an
example of this is the treatment train that begins where storm sewer at
Osgood discharges to a ditch, which then discharges to Peabody pond,
which then flows through Cadet Pond, thence to Chicago Pond, and finally
to Riverside Pond. In Wisconsin, ditch discharge enters Gore Pond, which
then discharges to Interchange Pond and then to a swale leading south
along CTH E is another treatment train example.

MINNESOTA

The ponding areas were designed with side slopes, bench widths, and
depths as suggested by MPCA Best Management Practices.

Peabody Pond — The volume was maximized in the area given the
physical constraints of the TH 36 fill section in the northwest ramp area
and TH 95. Peabody Pond treats a large portion of TH 36 plus the
westbound lanes of the St. Croix River bridge, including de-icing
chemicals. It is not known at this time whether additional care must be
taken to ensure adequate removal/treatment of de-icing chemicals. This is
left to the final designers to research. The pond outlet is modeled as a
culvert and connects to Cadet Pond.

Cadet Pond — The volume was maximized in the area given the physical
constraints of the TH 36 ramps. This pond receives runoff from the
eastbound lanes of the St. Croix River bridge, including de-icing
chemicals.

Chicago Pond — This pond will act as a finishing pond for both Peabody
and Cadet Ponds before discharging to Riverside Pond. It too was
maximized within the constraints of mainline and ramp.

Riverside Pond — The pond is shaped to minimize wetland impacts while
maximizing dead-pool volume. During final design, the pond should be
designed as a single-cell, with an undulating bottom between the southern
inlet and outlet. The river side of the pond is bermed to contain larger
storm events and has an emergency spillway elevation set at 693.5 feet. A
hydraulic connection to Wetland Q should be considered in the final
design to maintain its wetland characteristics. The primary outlet is
modeled as a flat-grade pipe and connects to the existing 42-inch storm
sewer to the south of the pond.
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Oasis Pond — This is an existing stormwater facility to the northwest of
the TH 36/Greeley Avenue interchange created primarily for flood control.
This pond outlets northwest to Lily Lake through a wetland. A small
encroachment of the north frontage road on this pond is mitigated by
construction of the northwest and southwest quadrant ponds.

Northwest Quadrant Pond — The volume was maximized given the
physical constraints of the north frontage road, Greeley Avenue, and
TH 36. The normal water level of 913.0 feet was set to provide adequate
active pool storage while protecting the nearby roadways, the lowest point
of which is 922.9. A 100-year high water level of 915.3 adequately
protects all surrounding roadways. The pond outlets to Oasis Pond.

Southwest Quadrant Pond — As with the Northwest Quadrant Pond, this
pond volume was maximized within the physical constraints of Greeley
Avenue, the frontage road and TH 36. With a NWL of 915.00 and a
100-year HWL of 918.2 and a roadway elevation of 921.0, all roadways
are adequately protected. The pond also discharges into Oasis Pond.

Southeast and Northeast Quadrant Infiltration Basins — Both of these
basins are designed as infiltration basins. They are utilized to reduce
runoff volumes and maximize stormwater treatment in order to partially
offset additional volume that is created by the upgraded Greeley
Avenue/TH 36 intersection. The Southeast Quadrant basin is currently
designed to receive runoff from the south. Together with Southwest Quad
Pond, they are designed to treat existing conditions for the area south and
east of Oakgreen Avenue. A new development is proposed south and east
of Oakgreen Avenue which will modify the current landuse. The new
development will be expected to meet all stormwater treatment
requirements with on site facilities and should not rely on Southwest Quad
and Southeast Quad ponds to provide treatment.

Sunnyside Pond — The volume of this pond was maximized given the
physical constraints of TH 95 and the Sunnyside entrance. It is intended to
treat as much of TH 95 as possible south of the low point at station
436+00 given the normal water level requirement for deadpool. It is
anticipated that this pond will outlet northeast along the Sunnyside Marina
entrance to the St. Croix River.

King Pond (Existing) — This pond was constructed by Excel Energy to
provide treatment for the area south of the frontage road near the ash
disposal area. The pond will be maintained. However, due to its small size
when compared to Chicago Pond (to which it is proposed to discharge), it
provides little attenuation in the proposed condition. A new storm sewer
outlet connection is provided for this pond that leads to Chicago Pond.
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Pickett Ponds — These two ponds, located at the very southern end of
TH 95 receive runoff primarily from TH 95 south of the southwest and
southeast ramps. Both discharge to an existing channel that leads to the
river.

WISCONSIN

Regulations that govern stormwater quality and treatment are embodied in
TRANS 401. This is a performance-based specification, which provides
some design guidelines as well. Appendix A offers a summary of the
TRANS 401 requirements and Appendix E provides the entire
TRANS 401 text. Since an 80 percent TSS removal specification (for the
average annual rainfall) is imposed under TRANS 401.106(2a), the menu
of BMPs that can achieve this goal is relatively limited. Three effective
methods that are considered to achieve this level of performance are wet
detention ponds, infiltration basins, and ditches with maximum velocities
of two feet per second. Ditch treatment alone, however, will not meet the
discharge rate control requirement for the two-year, 24-hour storm event
(see TRANS 401.106(4)).

Controlling runoff volume and maintaining flow are a concern since the
ultimate discharge from all ponds (except for the Bridge and Trail Ponds)
flows through private rights-of-way. In an effort to minimize detrimental
downstream effects, infiltration has been incorporated in the stormwater
treatment train of BMPs where possible and feasible within WisDOT
right-of-way.

Bridge Pond — The Bridge Pond design was carefully considered because
of potential bluff and river impacts. Discharge options that were studied
included:

e Routing all stormwater east of STH 35 to the east away from the bluff.

e Designing a stormwater outlet from Bridge Pond that would be
attached to the bridge, discharging at the first in-river pier, and
outletting near or below the river’s normal pool elevation.

e Providing adequate storage capacity in Bridge Pond to contain either
the 50- or 100-year storm event volume, thus reducing discharge from
the pond for storms of this level to a minimum.

Following deliberations with the Wisconsin Department of Natural
Resources (WDNR), WisDOT, the National Park Service (NPS) and the
U.S. Fish and Wildlife Service, it was decided that Bridge Pond would be
sized to contain the runoff volume generated from the 50-year storm event
with no discharge. The pond is designed as a two-cell system to promote
infiltration as the primary treatment and volume control mechanism. The
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first cell is designed as a wet sedimentation basin or forebay, which is able
to remove a majority of larger sediment particulates. It then discharges
into the second cell, which is an infiltration basin and is designed as a
“finishing” system that is able to remove the remainder of the 80 percent
TSS through infiltration and to provide significant attenuation to limit
discharge rates. An outlet is provided so that if discharge does occur, it
would be routed down the bluff alongside the bridge abutment through
a 12-inch pipe to a small energy dissipation basin located near the
100-year base flood river elevation (see Drainage Overview Map in
Appendix L). Modeling shows that no discharge from the 50-year storm
would occur and discharge from storms above the 50-year would be
minimal, thus nearly eliminating the potential for shoreline erosion or
mussel bed disturbance.

As noted earlier, residence times in infiltration basins should be limited to
approximately 72 hours for single storm events. An effort has been made
to comply with this goal for storm events up to the 50-year, 24-hour event
yet still meet the goal of full runoff containment. Storm events above the
50-year, 24-hour event will likely infiltrate over a longer period of time,
however. Table 2 provides a summary of discharges, high water levels,
and approximate residence times.

TABLE 2
BRIDGE POND MODELING RESULTS
Peak Infiltration TSS
Storm Event Discharge to Sedimentation Infiltration Basin Removal
River Basin High water Basin High Residence Efficiency
(24-hour (cubic feet per Level Water Level Time
duration) second) (feet elevation) (feet elevation) (hours) (%)
2-year 0 848.04 844.31 22 100
50-year 0 848.15 846.11 74 100
100-year 0.57 848.16 846.51 84 95*

* Represents average annual removal per Appendix D2.

Interchange and Gore Ponds — These two ponds treat the western half of
the STH 64/CTH E interchange plus approximately 1,500 feet of CTH E
west of the interchange. The Interchange Pond is designed as a wet pond
to provide both treatment and skimming of floatables. Gore Pond is
designed as an infiltration basin in an effort to reduce runoff volume as
much as possible. An outlet is provided from Gore Pond to Interchange
Pond that is located three feet above the pond bottom. Modeling results
indicate that even during the 100-year, 24-hour storm event, the Gore
Pond outlet to Interchange Pond does not operate, providing excellent
volume control and treatment.
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Pond E — Pond E provides stormwater treatment and attenuation of peak
discharges for portions of STH 35 and CTH E where they intersect. Pond
E discharges to an existing drainageway and storm sewer west of
STH 35 in Houlton.

Glen Pond — Named after the nearby Settler’s Glen development area,
Glen Pond provides stormwater treatment for STH 64 between the eastern
portion of the STH 64/CTH E interchange and 20th Street. Glen Pond is
designed as a wet pond, which provides both stormwater treatment and
attenuation of peak discharges. The pond outlets to the same natural
drainageway as Farm Pond.

Horse Pond — Named for a nearby horse corral, this infiltration basin
provides treatment and attenuation for portions of the south frontage road
and 20th Street. Drainage area for the horse corral area, which has been
identified as a wetland as well, is not affected under proposed conditions
since 20th Street and STH 64 currently drain towards the Horse Pond area.
Horse Pond discharges to the northwest underneath STH 64 to a series of
ditches that eventually lead to the old STH 64 ditch system.

Trail Pond — Trail Pond is designed as an infiltration that lends itself well
to a rain garden design. It could even be constructed as a series of rain
gardens that would add a picturesque amenity to the bike trail system that
is proposed to replace old STH 64 between STH 35 and the lift bridge.
Trail Pond accepts stormwater runoff from the trailhead parking lot and
discharges to a steep ditch along STH 64 that leads to the lift bridge. The
pond area is capable of receiving and treating as much as 10 additional
acres of runoff from the residential areas nearby if there is a desire to do
so. Storm sewer would need to be modified to direct runoff to the pond
from any offsite areas. The pond has been graded and sized to accept and
treat offsite runoff. Additional arrangements with Houlton would most
likely be required to direct additional runoff to the pond.

5. Trunklines

Two major trunklines are proposed to be used in Minnesota together with
numerous smaller trunks.

e Use existing trunkline — This 24-inch trunkline parallels the south
frontage road beginning east of Greeley Avenue and proceeds east past
Osgood Avenue, where it exits the corridor and ends at the Perro
Creek connection. It is proposed to continue to use this trunkline
where feasible.

e St. Croix River Crossing Bridge — A storm sewer trunk (dual pipes) is

required underneath the bridge beginning in Wisconsin and crossing
into Minnesota before discharging either into Cadet or Peabody Ponds.
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TABLE 3
BRIDGE TRUNKLINE DETAILS

This trunk beings approximately 200 feet east of the east bridge
abutment as dual 12-inch pipes, one on either side of the bridge, and
proceeds west into Minnesota, ending in Peabody Pond for the north
trunk and Cadet Pond for the south trunk. Table 3 provides further

details:

Trunk
Name

Minnesota
area
(acres)

Wisconsin
area
(acres)

Total
area
(acres)

Inlet
pipe size
in WI
(inches)

WI/MN
border
pipe size
(inches)

Outfall
pipe size
in MN
(inches)

Receiving
Pond

North

4.0

2.9

6.9

12

21

27

Peabody

South

3.5

2.2

5.7

12

18

27

Cadet

TH 36/STH 64

e TH 36 Local Trunklines — Several storm sewer trunks that convey
localized areas to ponds have been laid out and are presented on the
Drainage Overview Map (Appendix L).

e Wisconsin — No storm sewer trunklines are proposed except for a short
length leading from the high point located at STH 64 Sta. 525+50 to
Bridge Pond.

Osgood Avenue Grade Separation

This study analyzed the impacts on water resources due to the intersection
of Osgood Avenue North and TH 36 being designed as a grade-separated
interchange. It was concluded that the 24-inch CMP crossing near Oxboro
Avenue could be maintained if it was lowered. The downstream elevation
on the south side of TH 36 appears to be low enough but should be
verified. The four-foot culvert crossing near Paris Avenue should be at an
elevation that can be maintained or rebuilt. The TH 36 trunkline would
need to be re-evaluated for this scenario.

Soils

Washington County and St. Croix County NRCS soil survey maps were
consulting to identify soil types and characteristics.

In Minnesota, soils generally fall in the silt loam and sandy loam category
and are hydrologically classified as “B” with few exceptions. Since most
soils are classified as B soils, a curve number of 69 for pervious areas,
corresponding to open spaces in fair condition per Table 3.11 in the
Mn/DOT Drainage Manual, was utilized in most cases.
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In Wisconsin, a greater degree of soil type variability is encountered.
Generally, soils range from silty loams to loamy sands, corresponding to
Band A hydrological classifications respectively.  Curve numbers
representing land use and soil type were selected for each drainage area
rather than assigning a general pervious area curve number as was done in
Minnesota.

8. Groundwater

Groundwater research and analysis details can be found in Appendixes G
and 1. References utilized include individual well logs for Wisconsin, the
county well index for Minnesota, and groundwater elevation maps for
both states published by the USGS. Generally, the water table elevation in
Minnesota is between 700 feet and 850 feet, with the higher water table
elevation at the western edge of the project area. Average depth to
groundwater based on well logs was determined to be 67 feet. The
minimum groundwater depth identified is O feet, adjacent to the St. Croix
River. Maximum depths of 140 feet to the water table from ground
surface are identified west of the river corridor. The USGS water table
map of the Wisconsin area indicates that the water table varies in elevation
from 700 feet to 900 feet, which corresponds to an average depth of
20 feet to 40 feet below ground surface.

Water Quality

The drainage area and dead pool summary sheet, pond volume computation sheets
(Appendix B), P8 water quality modeling results (Appendix D), and the Proposed
Stormwater Treatment Map (Appendix M) are applicable to this section.

Water quality modeling studies have been conducted in light of the water quality
concerns associated with stormwater runoff that were identified by the MPCA,?
WDNR? and the St. Croix Basin Water Resources Planning Team.”

Lily Lake

The Preferred Alternative would continue to route surface water runoff from the
Oakgreen-Greeley drainage area, discharging to Oasis Pond and then to Lily
Lake. Two ponds are located on the north and south sides of TH 36 and treat

2 In Minnesota, the NPDES Phase Il Construction Permit guidelines published by the MPCA identify the St. Croix
River as a “special water” and require more stringent stormwater treatment practices.

® In Wisconsin, NR102 classifies the St. Croix River as an “outstanding resource waters” (NR102.10). A case in
point is Bridge Pond, which is located near the river bluff along STH 64, where additional volume storage and
infiltration have been provided as a supplementary protective measure.

* The St. Croix Basin Water Resources Planning Team consists of federal and state agencies working to address
water resource issues within the St. Croix River Basin. Team members include the NPS, WDNR, MnDNR, and
MPCA, as well as other cooperating agencies and groups. Additional information on the St. Croix Basin Water
Resources Planning Team can be found on the MPCA Website at http://www.pca.state.mn.us/water/basins/stcroix/.
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highway and offsite runoff prior to releasing it into Oasis Pond. Discharges from
these two ponds has been limited to pre-construction rates. Two infiltration
basins provide additional stormwater treatment in an effort to assist in improving
the water quality of Lily Lake. They also assist in alleviating the additional
volume that may be generated from new impervious surfaces constructed as part
of the Preferred Alternative.

Perro Creek

The Preferred Alternative diverts approximately 58 acres of highway and
connected areas away from Perro Creek. Under the Preferred Alternative, the
area north of the TH 36 corridor will continue to flow under the highway to the
Perro Creek system as it does today.

St. Croix River

A Biological Assessment — in the form of a literature and expert interview
summary — was completed and provided to the U.S. Fish and Wildlife Service for
completing the Biological Opinion. This document addresses impacts to mussel
species in the St. Croix River due to stormwater discharge into the River. In
summary, the research shows that stormwater discharge may negatively affect
mussel beds primarily from sediment load that accompanies surface water runoff.
Avoiding direct storm water discharge to mussel beds is important and avoiding
treated storm water discharge or reducing discharge rates to a minimum is also
recommended. This recommendation is adhered to for discharges from Bridge
Pond and Riverside Pond. The assessment can be found in Appendix F.

Water Quality BMP Design

In Minnesota, the Preferred Alternative will change the existing rural section of
TH 36 and TH 95 in Stillwater and Oak Park Heights to an urban section with
curb and gutter and storm sewer to convey stormwater for handling and treating
runoff. As discussed in the SFEIS, the proposed system also includes water
quality treatment facilities, consisting of wet detention ponds and grass swales,
which are an integral part of the drainage plan for the Preferred Alternative.
These facilities are intended to maintain and improve water quality in the project
area.

In Minnesota, the permanent pools of the wet detention ponds are designed to
include the volume of runoff from the 2.5-inch rainfall event and are designed to
meet the water quality volume and discharge requirements that are part of the
NPDES Phase Il program. In Wisconsin, the wet detention pond deadpool is
designed to treat the two-year, 24-hour design storm (2.5-inch rainfall). During
final design, other measures may be incorporated to provide additional treatment.
The pool volume also includes the sediment deposition anticipated to result from
the drainage area, based on the concept of a 25-year design life. Wet detention
ponds provide for sediment removal and containment of accidental spills and
generally provide better control and easier removal of spills than do grass swales.
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Additional pond design parameters include a permanent pool depth ranging from
four to ten feet, a shallow shelf around the perimeter of the ponds to promote
vegetation growth, and maximum three (horizontal) to one (vertical) side slopes
for stability.

Infiltration basins are provided in highway gore areas (e.g., area between
interchange ramps and the mainline) per Mn/DOT guidelines to a maximum depth
of two feet. Except for Bridge Pond, all infiltration basins were designed to
discharge water within 72 hours so as not to retard plant growth. Active storage
in the infiltration basins has been used in conjunction with the wet ponds to
reduce stormwater flow rates where feasible.

In Wisconsin, runoff from STH 35 and STH 64 just east of the bridge will be
routed through a sedimentation and infiltration pond (Bridge Pond) and then
down the bluff in a buried pipe to an energy dissipater prior to discharging to the
river. The combined sedimentation and infiltration pond size is designed to treat
the runoff from the proposed roadway right-of-way without discharge for up to
the 50-year, 24-hour storm event. Very small discharges (< 1.0 cfs) are expected
to occur during larger storm events. This strategy was developed to both protect
the bluff from erosion and to limit sediment and pollutant laden water from
affecting the mussel beds located nearby.

Each water quality treatment measure described above is an integral part of the
Preferred Alternative’s drainage system, both as a replacement for and an
enhancement of existing systems. Wet ponds and infiltration basins can be
designed for both water quality treatment and the reduction of peak discharge
rates. Wet detention ponds are the primary form of water quality treatment,
incorporated where right-of-way exists that cannot be developed, or in locations
where stormwater quality treatment is required. Infiltration basins are
incorporated where wet ponds are not feasible or where environmental constraints
require additional treatment or discharge strategies (e.g., Wisconsin bluff area
protection). Grass swales/ditches are also incorporated where possible and
include an infiltration component when slopes are less than two percent.

Analysis of Total Phosphorus Loading

One measure of water quality treatment is the phosphorus removal efficiency of
the proposed stormwater management systems relative to the existing systems.
The Urban Catchment model P8> was used to predict removal of stormwater
runoff pollutants, specifically phosphorus, for the stormwater ponds and swales in
the existing and proposed conditions. P8 is a model that performs a continuous
mass balance on pollutant components for a continuous hourly rainfall and daily
temperature series. The model allows the exploration of different types of BMPs
and the resulting impact on overall pollutant removal efficiencies with this choice.

® p8-Urban Catchment Model, William Walker, Jr., 2000.
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Existing conditions and the Preferred Alternative were both modeled and
compared. The geographic scope of the P8 models included both Minnesota and
Wisconsin and takes into account all surface water entering or exiting the
corridor, including water draining to Lily Lake, Perro Creek, and the St. Croix
River.

The St. Croix River Basin Water Resources Team has performed a significant
amount of research, data collection, and modeling of the St. Croix River basin to
manage the river for nutrient loading. The team identified a goal of a 20 percent
in-lake reduction in total phosphorus that will approximate the ecological
conditions of Lake St. Croix prior to 1950, before a peak in nutrient loadings
occurred during the period 1950 to 1960 and before major changes in diatom
communities and productivity occurred. This translates into a goal of 30 percent
reduction in loading from the entire watershed to attain the in-lake goal.

In response to the team’s phosphorus reduction goals, a comprehensive Total
Phosphorus (TP) evaluation of the Preferred Alternative was conducted
using P8. In Minnesota, existing conditions total phosphorus loading as reported
by P8 is approximately 169 pounds on an average annual basis. For Minnesota to
meet the 30 percent reduction of the loading goal, 118 pounds loading would be
allowed under proposed conditions. In Wisconsin, existing conditions total
phosphorus loading is approximately 43 pounds. To meet the 30 percent
reduction goal, 30 pounds would be allowed under proposed conditions. Overall,
the St. Croix River Crossing Project would need to reduce loading to 148 pounds
per year, or remove an additional 64 pounds of TP under the Preferred
Alternative.

As shown in Table 1, the Preferred Alternative increases impervious area in the
project corridor. Consequently, as shown in Table 4, the P8 model indicates that
the quantity of pollutants associated with stormwater runoff rises accordingly.
The proposed Preferred Alternative drainage design mitigates for these conditions
and provides additional treatment for some offsite areas.

Detailed modeling results for both TSS and TP can be found in Appendix C.
Overall, the project results in a net decrease in TP of 19 percent from the existing
conditions in Minnesota and 17 percent in Wisconsin due to the storm water
treatment measures employed throughout the project. The treatment measures
meet the current regulatory requirements per Appendix A.

Table 4 provides summary P8 modeling data for both the existing and the
Preferred Alternative. The approximately 60 percent reduction in TP for
Minnesota drainage areas under the Preferred Alternative attains the level of
performance typically attributed to ponding systems. Other areas, such as the
Wisconsin systems, attain higher levels of TP removal through infiltration
measures. In summary, the phosphorus loading of 172 Ibs on an average annual
basis provides a reduction from existing conditions of 19 percent. In order to
achieve the 30 percent loading reduction goal as set forth by the St. Croix Basin
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Water Resources Team, additional phosphorus removal measures would need to
be employed, which would require a significant amount of additional right of way
in both Minnesota and Wisconsin. Right-of-way and community impacts do not
make this feasible within the project area. Other methods of attaining this
reduction of loading to the St. Croix River may be through phosphorus banking
opportunities, where a separate project reduces phosphorus levels in a tributary to
the river that may not be directly associated with the St. Croix river crossing.
Discussions have already take place and will need to continue with regulatory
agencies during final design to determine if further loading reductions utilizing
banking or other active and passive means is needed.

TABLE 4
WATER QUALITY MODELING SUMMARY
Existing Preferred Reduction/ Reduction/
Annual TP | Existing Alternative Proposed Increase® from Increase® from
Outflow Removal Annual TP Removal Existing Loading | Existing Loading
Drainage Area (Ibs) (percent) Outflow (Ibs) (percent) (Ibs) (percent)
Minnesota
Oakgreen-
Greeley 47 60 34 66 13 30
(Oasis)
Osgood/Perro 46 39 0@ N/A N/A N/A
Creek
St. Croix® 76 46 102 43 -26 (increase) -34 (increase)
Total - 168 49 136 59 33 20
Minnesota
Wisconsin
St. Croix East 7 19 2 89 4 67
Wisconsin 36 22 33 49 3 8
Uplands
Total - 43 21 35 73 7 17
Wisconsin
Total Project 211 171 40 19

W Increase in TP under the Preferred Alternative from existing loading amounts is shown as a negative number.
@ For Preferred Alternative, outflow diverted to St. Croix and reported under St. Croix
@) Includes Pickett and Sunnyside drainage areas and ponds.

TH 36/STH 64

Groundwater Quality and Potential Impacts

Infiltration of stormwater is not without some risk. During deliberations with
WisDOT, WDNR, and Mn/DOT, the potential for chloride transport via
stormwater infiltration mechanisms was identified as a possible risk in Wisconsin
and Minnesota. A literature review and data analysis was conducted on the
transport of chlorides as well as heavy metals and bacteria using existing data and
well logs provided by WisDOT and from information obtained from various
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sources for Minnesota. A technical memorandum was written that is included in
Appendix G. In summary, because well logs and other data indicate that
permanent groundwater is relatively deep and the available literature suggests that
chlorides, heavy metals and bacteria are not transported far from their source, a
low contamination risk to drinking water supplies is expected. For information,
Appendix | contains the groundwater section written for the SFEIS.

Wetlands

A significant effort has been performed prior to and during this project to
coordinate wetland impacts and mitigation. A copy of the wetland section of the
SFEIS is included in Appendix J.

Floodplain
A copy of the floodplain section of the FEIS is included is Appendix H.

VI. CONCLUSIONS AND NEXT STEPS

This preliminary water resources design report provides information adequate to
commence final design. Most water resources related issues have been addressed to the
extent to which is possible under preliminary roadway and bridge design conditions. The
recommended design embodied in this report provides a sound basis upon which final
designers can proceed. Specifically, this design accomplished the following:

Analysis of existing conditions that embodies as much current information from the
various agencies, non-profits and municipalities as possible.

An inclusive process of discovery, analysis and design that included those
stakeholders concerned about water resources (Water Resources Study Group).

Stormwater conveyance and treatment strategies that address the special concerns that
surround an exceptional resource such as the St. Croix River. These include care for
mussel beds and reducing sediment and pollutant loads generated from storm water
runoff below existing conditions.

Analysis of specific environmental concerns such as potential impacts of storm water
infiltration to ground water, and surface water runoff to mussel beds. Once analysis
was complete, designs were recommended to address these specific concerns.

Next steps, issues and design elements to be addressed during final design:

1. Special Ditch Grades need to be finalized and then reassessed per
TRANS 401 criteria for use as water quality swales.
2. Final CB spacing and storm sewer design, including additional analysis of
existing storm sewer and crossings that are intended to remain in place.
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The Washington County Government Center stormwater management plan will
be completed in 2006 and will need to be incorporated into the TH 36 water
resources design.

Location of de-icing pump house and yard needs to be determined and accounted
for in pond deadpool comps

De-icing chemical treatment research should be completed and any special
treatment strategies included in the final design.

Swale construction when including infiltration should be specifically addressed.
Ripping drainage ditches to enhance infiltration and limit construction vehicle
type and weight within swales should be noted on plans and specifications.

The Southeast Quad Pond should be resized once the plans for the development to
the south of the frontage road are completed.

Discussion of phosphorus load reduction to the St. Croix River should continue
and, if necessary, additional mitigation determined.

A typical swale cross section is included below. The final designer should work
with WisDOT and Mn/DOT to finalize this typical and include it in the roadway
Cross sections.
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