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SECTION 1
INTRODUCTION

Detroit Edison has proposed a mitigation strategy to compensate for proposed impacts to aquatic
resources associated with construction of Fermi 3 at the Enrico Fermi Atomic Power Plant. The
proposed offsite mitigation area, referred to as the Monroe site, is east of Interstate 75, north of La
Plaisance Creek, and immediately adjacent to Lake Erie. The Monroe site is owned and managed by
Detroit Edison as part of the Monroe Power Plant. The proposed mitigation wetland would be
constructed using an approximately 173-acre agricultural field. This area will be restored to two
separate but hydrologically connected wetland units as shown on Figure 1. The eastern unit will be
directly connected to Lake Erie and water levels in this unit will fluctuate with Lake Erie water
levels. The western unit will be partially connected to Lake Erie. A low berm will be constructed
between the eastern and western units. This berm will be constructed to an elevation that will help to
ensure successful restoration of proposed habitat types and acreages in the western unit. A spillway
will be constructed in the berm to allow excess water to spill over and enter the eastern unit

waterway and eventually flow into Lake Erie.

Located to the west and adjacent to the mitigation site is a U.S. Fish and Wildlife Service (USFWS)
conservation area. The combined area of the mitigation site and conservation area is approximately
210 acres. Along this conservation area lies a small, shallow ditch that supplies water for the
USFWS wetland. Site topography suggests this ditch may have originally traversed the Monroe site
and had its own outlet to Lake Erie but was rerouted around the Detroit Edison property. This ditch
is named the Davis Drain and falls under the jurisdiction of the Monroe County Drain Commissioner.
Drain Commissioner records show the drainage district consists of 641 acres at the Drain’s outlet to
La Plaisance Creek immediately south of the Monroe site. The watershed is very flat making
defining this watershed’s size difficult from USGS 5-foot contour maps. Figure 2 depicts the drain
location, approximate watershed area, and proposed mitigation area. Detroit Edison proposes to
reroute flow from Davis Drain into the western unit. This design feature will increase water flow
into the wetland and also slow floodwater and reduce sediment loading and pollutants from runoff

water before it reaches Lake Erie.
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This report summarizes hydrologic parameters, including estimates of peak flows and average
rainfall volume, of the Davis Drain that affect the design of the mitigation wetland. The report also
completes water balance calculations for the proposed wetland so its sustainability can be better

understood.
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SECTION 2
EXISTING CONDITIONS AND STUDY AREA

2.1 EXISTING STUDY AREA

The Monroe site is approximately 210 acres located on Lake Erie. The study area includes the
watershed that drains to that property. This report utilizes aerial photography, National Cooperative
Soil Survey Soil Maps, as-built drawings for I-75, USGS 5-foot Quadrangle Maps, Monroe County
Drain Commissioner records, and field surveys to run hydraulic/hydrologic models to estimate the

existing peak flows and average annual volumes. Figure 2 illustrates the limits of the study.

The Monroe site receives runoff from the Davis Drain watershed. The Davis Drain watershed is 641
acres according to Drain Commissioner records. The watershed is approximately 0.92 square miles,
or 584 acres, in size at the western edge of the Monroe site. (Subareas B-1 and B-2) The drain is

conveyed under I-75 via a 48-inch culvert as shown in the as-built drawings in Appendix A.

2.1.1 Location

The Monroe site is located at the intersection of I-75 and La Plaisance Road approximately 36 miles
south of Detroit, Michigan and 17 miles north of Toledo, Ohio. Figure 3 represents the survey of the

Monroe site.

2.1.2 Topography

General land contours were obtained from the USGS Monroe Quadrangle Map and are shown on
Figure 4. The contours depict Davis Drain, the general slope, and low-lying areas. The topography
of the study area is very flat. In general, the elevations of the watershed vary from 600 to 580. The
drainage area is difficult to determine due to development and the flat topography. The drainage area

depicted in Figure 4 was compiled in part from the Monroe County Drain Commissioner records.
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The datum referenced in the USGS Quadrangle Map is the National Geodetic Vertical Datum of
1929 (NGVD 29).

2.1.3 Land Use

The existing land uses in the study area are approximated from aerial photography and are shown on

Figure 5. The study area is a combination of residential, commercial and open space.

2.1.4 Soils

The soils within the watershed are grouped into hydrologic soil groups based on runoff potential.
Group A soils have a high infiltration rate, Group B soils have a moderate infiltration rate, Group C
soils have a slow infiltration rate, and Group D soils have a very slow infiltration rate. The study
area is comprised of B, B/D, C, and C/D soil groups. Approximately 51% is Lenawee silty clay loam,
B/D, and 25% is Blount loam, C. These soils can expect moderate to low infiltration rates into the

soil during a storm event. The summary of soil types is shown in Appendix B.

2.1.5 Rainfall

A design storm is a one that is equaled or exceeded, on average, once in a prescribed duration of
time. Thus, a 10-year storm is equaled or exceeded, on average, once every 10 years. The design
storm can also be expressed as a probability of occurring in any one year. Therefore, a 2-year storm
has a 50 percent probability of being equaled or exceeded in a given year and a 5-year storm has a
20 percent probability. A summary of design rainfalls for this area is included as Table 2.1 and is
derived from Rainfall Frequency Atlas of the Midwest (Huff and Angel 1992).
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Table 2.1 Rainfall Depth for Design Storm Event

Storm Event Ra(iillga“
2-year/24-hour 2.26
5-year/24-hour 2.75
10-year/24-hour 3.13

25-year/24-hour 3.60
50-year/24-hour 3.98
100-year/24-hour 4.36

These large storms are not directly relevant for the long-term conditions most relevant for a water
balance calculation. However, they are useful for estimating peak flows needed to size design

features.

Hydrology can also be estimated for a continuous period of time using historical records. The closest

rain gauge with continuous rainfall monitoring is located at Detroit Metropolitan Airport. A 47-year

rainfall period of record, from 1959 through 2006, was used to estimate the volume of runoff that

should be anticipated within the study area for average conditions.

10
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SECTION 3.0
HYDROLOGIC AND HYDRAULIC MODELING

3.1 OVERVIEW

Tetra Tech developed two models for the study area. The first Hydrologic and Hydraulic (H&H)
model is created with the MWH Soft InfoSWMM 10.0 program to estimate the average annual
volume that could potentially enter the proposed mitigation site. This model utilizes the EPA runoff
method to develop rainfall runoff for the drainage subbasins which is then routed through the model
components to estimate the volume. The second model, used to estimate runoff generated from the

wetland itself, will be discussed in Section 4.0.

3.2 InfoSWMM 10.0 Model Methodology

The InfoSWMM 10.0 H&H model was used in the analysis. This model was derived from EPA’s
SWMM (Stormwater Management Model) Version 5.0.22. InfoSWMM utilizes a dynamic wave
solution to simulate runoff and flow routing through the system during a rainfall event. The model
simulates such things as infiltration, runoff, hydraulic grade lines, pipe storage, weirs, pump stations,
tidal fluctuations, and drainage wells. InfoSWMM is a powerful modeling platform that works

within Arc-GIS allowing simplified editing and the ability to present illustrative results.

A model was developed by manually compiling data. The subcatchments were delineated from the
USGS topography and a total of three subcatchments were delineated, as shown on Figure 2. The
culvert information was gathered from the historic construction drawings of I-75, as shown in
Appendix A. More detailed field survey was conducted of the proposed mitigation site and is shown

on Figure 3.

Each of the subcatchments estimates runoff using the overland flow method. This method describes
the tendency of water to flow across land surfaces when rainfall has exceeded the infiltration capacity
into the upper zone of the pervious area; impervious areas do not infiltrate. Impervious and pervious
areas used in the model were chosen from typical values for land uses estimated from aerial
photography. Assumed land uses are shown on Figure 5. Impervious areas include driveways,

streets, parking areas, and roofs that are directly connected to the storm sewer system. Pervious areas

11
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include lawns, parks, and other grassy or wooded areas. Other watershed data used in the model
include ground slope and the shape (width) of subcatchment areas. Slope and width were estimated
from the USGS topography based on the specific characteristics of each individual subcatchment.
Each subcatchment has a discharge outlet point for the rainfall excess, or runoff, not infiltrated into
the soil. In the model these discharge outlet points are represented as nodes. The model does not

account for any existing stormwater detention facilities.

The purpose of this model is to assess the runoff, flows, storage, and hydraulic data within the Davis

Drain watershed.

3.2.1 Physical Features

The input parameters for the system include subcatchments that represent B-1 and B-2 drainage
basins, which discharge through a downstream area that represents B-3 (see Figure S for locations
and details of the drainage areas). The Davis Drain drainage area at the edge of the Monroe site is
approximately 584 acres of predominantly residential and open space land use. The model includes a
rain gauge with approximately 47 years of historic rainfall (1959-2006) collected from the Detroit
Metro Airport rain gauge. A continuous simulation was run for the entire 47 years of record. In
addition the 2-, 5-, 10-, 25-, 50-, and 100-year, 24-hour discrete design storm events were run. A

summary of the results is presented in Tables 3.1 and 3.2.

3.2.2 Model Results and Flows Defined by Model for Design Storms

The model provides peak discharges for the Davis Drain watershed upstream of the proposed
mitigation site at the western boundary of the adjacent conservation area. These values aid in the
design of overflow weirs into and out of the site. For values of peak flows and total runoff volume

refer to Table 3.1.

12
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Table 3.1

Design Storm Peak Flow in Davis Drain

100-year/24-hour

Design Storm Peak Flow Volume
(cfs) (ft)
2-year/24-hour 90 1,575,000
5-year/24-hour 120 1,937,000
10-year/24-hour 145 2,223,000
25-year/24-hour 175 2,589,000
50-year/24-hour 200 2,891,000
230 3,193,000

3.3.3 Model Results and Flows Defined by Model for Continuous Simulation

The continuous simulation model calculated flow volumes for the Davis Drain watershed using

rainfall from a period of record from 1959 through 2006. The results are tabulated for the Davis

Drain watershed upstream of the proposed mitigation site at the western edge of the adjacent

conservation area and are presented in Table 3.2.

13
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Table 3.2
Continuous Simulation Statistics for Davis Drain
Minimum Maximum Average

Month (ft) (ft) (f6)
January 138,000 2,767,000 1,312,000
February 122,000 3,513,000 1,228,000
March 368,000 3,073,000 1,616,000
April 426,000 3,701,000 2,059,000
May 616,000 5,708,000 2,152,000
June 642,000 4,993,000 2,440,000
July 444,000 4,282,000 2,192,000
August 97,000 5,501,000 2,262,000
September 294,000 5,207,000 1,960,000
October 89,000 4,346,000 1,538,000
November 560,000 4,110,000 1,803,000
December 293,000 4,173,000 1,705,000
Total 22,267,000

The proposed concept of interconnecting the Davis Drain to the wetland involves allowing a small
base flow to continue to Lake Erie and the larger storm overflow to the wetland. This is based on
allowing a 12-inch culvert to convey base flow to Lake Erie and flow depths above approximately 2
feet of depth to overflow into the proposed wetland. Because most storms are small, the majority of
the annual volume will continue to flow to Lake Erie. Table 3.3 shows model output for that

scenario.

14
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Table 3.3
Davis Drain Runoff Volumes Diverted to the Proposed Wetland
Month Min (ft}) Max (ft}) Average (ft}) Average (ac-ft)
January 5,000 475,000 178,000 4.1
February 5,000 1,074,000 228,000 5.2
March 18,000 744,000 210,000 4.8
April 1,000 1,429,000 362,000 8.3
May 10,000 1,986,000 486,000 11.2
June 26,000 2,385,000 771,000 17.7
July 100 2,358,000 701,000 16.1
August 17,000 2,721,000 745,000 17.1
September 2,000 2,156,000 573,000 13.2
October 1,000 1,275,000 354,000 8.1
November 2,000 1,151,000 290,000 6.7
December 1,000 2,149,000 253,000 5.8

15
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SECTION 4.0
ONSITE HYDROLOGY OF PROPOSED WETLAND MITIGATION SITE

4.1 OVERVIEW

Tetra Tech developed two models for the study area. The second Hydrologic and Hydraulic (H&H)
model is also created with the MWH Soft InfoSWMM 10.0 program to estimate the average annual
volume, and the peak flows during the design storms, that fall directly on the proposed mitigation
site. This model utilizes the EPA runoff method to develop rainfall runoff volume and flow rates for

the drainage subbasins.

The proposed mitigation site plan is shown on Figures 1 and 6. The eastern unit will be under the
influence of Lake Erie. The long term monthly mean water levels for Lake Erie are shown in Figure
7. The western unit will have stormwater impounded by a constructed berm bisecting the site. The

analysis in Section 4 will consider the hydrology of the western unit.

4.2 Physical Features

The input parameters for the system are the 65 acres directly contributing to the impoundment

created by the proposed berm (see Figure 6 for locations and details of the drainage areas).

4.3 Model Results and Flows Defined by Model for Continuous Simulation

The continuous simulation model calculated flow volumes for the 65 acres tributary to the 70 acre

proposed impoundment. The results are tabulated and are presented in Table 4.1.

16
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Table 4.1
Site Runoff
Month Average (ft}) Average Month Average (ft}) Average
(ac-ft) (ac-ft)
January 43,000 1.0 August 185,000 4.2
February 54,000 1.2 September 140,000 3.2
March 52,000 1.2 October 83,000 1.9
April 88,000 2.0 November 70,000 1.6
May 126,000 2.9 December 72,000 1.6
June 194,000 4.4
July 184,000 4.2 Total 1,291,000 29.4
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SECTION 5
WATER BUDGET

5.1 Overview

With the hydrology of the Davis Drain and site watersheds characterized, a water budget for the
constructed wetland can be calculated. The calculations assume an impoundment of approximately
70 acres will be created in the western unit behind the proposed berm. The average depth of this

impoundment is approximately 2 feet and the storage approximately 140 acre-ft.

5.2 Water Budget Methodology

The water budget was prepared following the guidelines in the Michigan Department of
Transportation Drainage Manual (MDOT 2006) and MDEQ “General Guidelines for Calculating a
Water Budget” (MDEQ 2010).

Input factors are described below and calculations are summarized in Appendix C:
Precipitation — Based on the monthly average precipitation falling on the 70 acre impoundment.

Infiltration — Soil borings taken onsite were shown to have uniform classifications of clay. Two of
these borings were analyzed in the laboratory for hydraulic conductivity. The tests confirmed that a
negligible amount of infiltration will be expected from the site. See Appendix D for the laboratory

test results.

Site Runoff — Based on results of SWMM.

Davis Drain Overflow — Based on results of SWMM.

Potential Evapotranspiration (PET) — Based on calculations described in Appendix C.

Ground Water Flow — Piezometer readings show the groundwater below the ground elevations.
Given the impervious clay on the site, there is not expected to be any gain or loss of water to

groundwater flow. This is assumed to be negligible for the water balance calculation.

Table 5.1 demonstrates the composite input into the wetland with the Davis Drain overflow included.
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Table 5.1
Calculation of Hydrology Input for Average Year

Month Davis Drain Site Runoff Precipitation Total Input
Overflow (ac-ft) (ac-ft)" (ac-ft) (ac-ft)
January 4.1 1.0 12.4 17.5
February 5.2 1.2 10.9 17.3
March 4.8 1.2 13.8 19.8
April 8.3 2.0 18.7 29.0
May 11.2 2.9 20.7 34.8
June 17.7 4.4 18.7 40.8
July 16.1 4.2 20.3 40.6
August 17.1 4.2 22.1 43.4
September 13.2 3.2 16.9 333
October 8.1 1.9 15.5 255
November 6.7 1.6 17.8 26.1
December 5.8 1.6 15.2 22.6

o e

From Table 3.3.
From Table 4.1.

From Table C.3 in Appendix C.
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5.3 Results

5.3.1 Hydrology with Davis Drain Overflow

Table 5.2 is the water balance with this scenario for an average year. The inflows to the western unit
of the site greatly exceed the outflows. In this calculation, the wetland will begin to overflow to the

eastern unit in the tenth month. In each month, inflows exceed outflows, so the wetland will be stable

during the typical year.
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Table 5.2

Water Budget for Average Year with Davis Drain Overflow

Month Input Inflow Depth | PET | Ground Water | Wetland Depth | Total Storage | Overflow to
(ac-ft)® (ft)° (fo)° Loss (ft) (ft)* (ac-ft) Lake
(ac-ft)
January 17.5 0.25 0 0 0.25 17.5 0
February 17.3 0.25 0 0 0.50 349 0
March 19.8 0.28 0.02 0 0.76 52.9 0
April 29.0 0.41 0.1 0 1.0 72.9 0
May 34.8 0.50 0.3 0 1.3 88.5 0
June 40.8 0.58 0.4 0 1.4 99.6 0
July 40.6 0.58 0.5 0 1.5 106.9 0
August 43.4 0.62 0.4 0 1.7 121.1 0
September 333 0.48 0.3 0 1.9 134.5 0
October 25.5 0.36 0.1 0 2.0 140 10.0
November 26.1 0.37 0.05 0 2.0 140 229
December 22.6 0.32 0 0 2.0 140 22.6

Total input from Table 5.1.

Inflow depth estimated for 70-acre impoundment.
PET from Table C.2 in Appendix C.

Wetland depth = Inflow depth — PET — GW.

/a0 o

Note: Inflows always exceed outflows.
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5.3.2 Hydrology with Site Only

Table 5.3 is the water balance with this scenario for an average year. Table 5.3 shows that while
inflows have decreased without Davis Drain input, the inflows still exceed outflows over the course of the
average year. Under this scenario, it will be the second year until the wetland completely fills. However,
the wetland will have inflows meeting outflows in summer months. In winter months, inflows will exceed

outflows (with the excess spilling to the eastern unit of the mitigation wetland next to Lake Erie).
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Table 5.3

Water Budget for Average Year for Wetland Site Only

Month | Input Inflow Depth | PET Ground Water Wetland Depth Total Storage Overflow to

(ac-ft)® (ft)° (f6)° Loss (ft) (ft)° (ac-ft) Lake (ac-ft)
Jan 13.4 0.19 0 0 0.19 13.4 0
Feb 12.1 0.17 0 0 0.37 25.6 0
Mar 15.0 0.21 0.02 0 0.55 38.8 0
Apr 20.7 0.30 0.1 0 0.72 50.5 0
May 23.6 0.34 03 0 0.78 54.9 0
Jun 23.1 0.33 0.4 0 0.69 483 0
Jul 245 0.35 0.5 0 0.56 395 0
Aug 26.3 0.38 0.4 0 0.52 36.6 0
Sep 20.1 0.29 03 0 0.53 36.8 0
Oct 17.4 0.25 0.1 0 0.63 44.2 0
Nov 19.4 0.28 0.05 0 0.86 60.4 0
Dec 16.8 0.24 0 0 1.10 772 0

/o o

Input equal to sum of Site Runoff and Precipitation from Table 5.1.
Inflow depth estimated for 70-acre impoundment.

PET from Table C.2 in Appendix C.
Wetland depth = Inflow depth — PET — GW.

Note: Inflow for year exceeds outflows. Wetland fills in second year.

25



Detroit Edison
Fermi 3 Offsite Mitigation Area
Hydrology Report

SECTION 6
CONCLUSIONS

We conclude that the constructed wetland will have a stable hydrology to support a permanent pool
behind the proposed berm. The Davis Drain overflow is desired and will ensure that there are fewer
fluctuations in water levels from droughts. The proposed wetland will also serve to remove
sediments and improve water quality of the Davis Drain before it enters Lake Erie. The calculations
also demonstrate that the wetland will have ample inflows to maintain a stable elevation even without

the Davis Drain contribution.
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