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EXECUTIVE SUMMARY

This engineering report, in support of the Economic Impact Study, was completed to evaluate the site
impacts and corresponding stormwater infrastructure costs associated with implementing the Draft
Watershed Management Ordinance (Draft WMO). This report will be provided to an economic consultant
to assist in the preparation of the Economic Impact Study conducted by the Metropolitan Water
Reclamation District of Greater Chicago (MWRDGC).

This study analyzed five representative development types spread throughout various areas of Cook
County, to determine the effect of the proposed stormwater requirements of the Draft WMO. The
representative developments consist of a single family residential subdivision in Glenview, a multi-family
residential infill development in Des Plaines, a commercial development in South Holland, an industrial
development in Alsip and finally a commercial suburban downtown redevelopment in LaGrange. For each
development a comparison was made of the required storage volume under the Sewer Permit Ordinance
(SPO), the SPO with Bulletin 70 rainfall data, and the Draft WMO. Comparing the results between the SPO
required storage volume and the SPO with the updated Bulletin 70 rainfall information, the increased
required volume ranged from a low of 35% for the multi-family residential development to 46% for the
commercial downtown redevelopment. Comparing the Draft WMO requirement to the SPO with Bulletin
70 requirement ranged from a low of 23% for the industrial development to a high of 96% increase in
required storage volume for the commercial downtown redevelopment. If one were to compare the
Draft WMO to the SPO requirements, the increased storage volume would range from 69% to 185%. The
additional required volume in this study was obtained by expanding the existing stormwater management
storage.

To analyze the effects of expanding the stormwater management system, the study considered various
alternatives depending on the site. These alternatives included: expansion of the existing pond, the use of
retaining walls, and underground storage. Costs for each of the three required storage volume scenarios
were computed utilizing costs obtained from 2010 bids for various projects throughout Chicagoland. The
costs were consistently applied for each site, regardless of the location.

Because the draft WMO’s more stringent requirements generally require more area for stormwater
management, additional alternatives were considered for three of the five locations based on input from
the WMO Advisory Committee. Under these alternatives, the existing land use was maintained and
different types of stormwater infrastructure were considered in lieu of losing developable land. From a
stormwater management perspective, either strategy meets the proposed detention requirements of the
draft WMO.

The stormwater costs were computed to provide stormwater management volume for current SPO
requirements, the SPO with the Bulletin 70, and the Draft WMO. The results of the stormwater costs
were then compared to an increase above the baseline SPO cost. Comparing the SPO to Bulletin 70, the
values ranged from a low of $13,736 (industrial site) above baseline SPO costs to a high of $163,649
(Multi-family residential). When comparing the increased cost of implementing the stormwater
management infrastructure for the Draft WMO to the SPO, the costs increased from a low of $153,717
with 6 lots lost for the multi-family residential development to a high of $413,066 with no lots lost on the
multi-family residential development (suggested alternative by the WMO Advisory Committee). The
report contains a table summarizing the increased storage volumes and costs for each development.

E Christopher B. Burke Engineering, Ltd. 4
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This report also contains a comparison of required storage volumes if each development was constructed
in DuPage, Lake, and Will Counties in lllinois and Lake County in Indiana. All nearby counties require
Bulletin 70 rainfall data to be used in storage volume calculations. Adding the additional requirements of
the Draft WMO showed that for each of the five developments, the required storage volume was slightly
less than DuPage County and the same as Will County. The required storage volume for Lake County, IN is
based on a release rate of 0.2 cfs/acre, where the Draft WMO is based on a release rate of 0.15 cfs/acre
for the 100 year design storm event so the corresponding required volumes will be less than that for Lake
County, Indiana. Lake County, Illinois uses the same release rates and rainfall study (Bulletin 70) as the
Draft WMO. Because the county is north of Cook County, the rainfall values in the Bulletin 70 report are
less for that geographic area and, hence, the corresponding required storage volumes are slightly less
than the Draft WMO.

In addition to the storage analysis for the five developments, the study applied the Draft WMO volume
requirements to a 500 acre watershed in Schaumburg. The purpose of the study was to compare the
effects of the storage required by the SPO and Draft WMO on a developed area. If the 500 acres is
isolated from the upstream tributary area, the results show that by applying the Draft WMO, downstream
flowrates decrease by nearly 20% while the floodplain elevation decreases by 0.2 feet. However, when
the 10 square mile upstream watershed is included in the analysis of the 500 acres, there is a slight
benefit realized by increasing the storage requirements from the SPO to the Draft WMO. The selected
watershed is typical of most floodplain areas in Cook County that have a significantly larger area upstream
area coming through as compared to the size of the immediate watershed in the vicinity. The watershed
is a mix of properties with and without stormwater detention as some were constructed before 1972,
which is the year the detention requirement of the SPO became effective.

E Christopher B. Burke Engineering, Ltd. 5
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INTRODUCTION

For the purpose of establishing countywide stormwater management regulations, the Metropolitan
Water Reclamation District of Greater Chicago (MWRDGC) developed the Draft Cook County Watershed
Management Ordinance (Draft WMO). The Draft WMO proposes to regulate stormwater components
including drainage, storage, floodplain management, wetland protection, stream habitat and riparian
environment protection, soil erosion and sediment control, and water quality. In comparison to the
currently effective Sewer Permit Ordinance (SPO), the Draft WMO's storage detention requirement is
more stringent. As a result, various Cook County municipalities and stakeholders requested an Economic
Impact Study (EIS) be performed to evaluate the economic impacts of implementing the Draft WMO.

Government agencies, municipal representatives, and stakeholders served on an advisory committee,
known as the WMO Advisory Committee, to provide input during the EIS. Through extensive discussions
between the Advisory Committee and the MWRDGC, five representative development types and one
small watershed were selected for analysis in the EIS.

This report presents the results of the study completed by Christopher B. Burke Engineering, Ltd. (CBBEL),
Infrastructure Engineering Inc., and McBride Engineering Inc. for the purposes of evaluating the site
impacts to development resulting from implementing the Draft WMO. A determination of the volume,
area required, and cost for stormwater management was made using the requirements for three
scenarios, on five representative developments, throughout Cook County. The results presented in this
study will be provided to a real estate economist to determine the economic impact of the Draft WMO for
each of the five developments ranging in size and land use. The economic impact will be based on the
cost of providing stormwater management with respect to each scenario and the potential loss of
buildable area for each requirement.

In addition to the comparison of five representative developments, the three scenarios, including the
Draft WMO requirements, were compared to surrounding counties stormwater requirements for each
site. This report also presents the results of applying the detention requirements of the Draft WMO to a
small watershed consisting of multiple developments. The small watershed analysis is intended to show
the impact of implementing the Draft WMO on a regional scale.

STUDY METHODOLOGY (FIVE DEVELOPMENTS)

Five different land uses were selected for the economic impact study based on input from the Advisory
Committee. MWRDGC staff reviewed many permits representing each land use throughout the county.
For each type of land use, additional input from the Advisory Committee, as well as various site
parameters including allowable release rate, unrestricted flow, bypass flow and storage volume required
were used to narrow down the selected sites. The following five previously permitted and constructed
sites representing different land uses were selected for the economic impact study:

e Orchard Properties in Glenview; Residential — Single Family (10 acres or >)
e Lexington Park in Des Plaines; Residential — Multi-Family (10 acres or >)

e Liberty Furniture in South Holland; Commercial (5-30 acres)

e Quality Snack Foods in Alsip; Industrial (10-30 acres)

e LaGrange Crossings in LaGrange; Suburban Downtown Redevelopment (3-5 acres)

E Christopher B. Burke Engineering, Ltd. 6
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Following the approval of the selected sites, CBBEL and MWRDGC staff visited each site to observe the
stormwater management areas and overall site characteristics. The design calculations for the
stormwater management facility permitted and constructed under the current SPO were reviewed in
detail for each site. The volume required under the current SPO was considered the baseline scenario
because the EIS must compare the proposed WMO regulations to current regulations. Two of the
selected sites had greater storage requirements than the SPO because of municipal requirements. Where
necessary, sites were analyzed so that all sites met the minimum SPO requirements and additional
municipal stormwater requirements were neglected for the baseline scenario comparisons. Municipal
stormwater requirements were negated because the EIS compares the requirements of the draft WMO to
the currently effective SPO requirements. This EIS is not intended to qualify or analyze local stormwater
management requirements, which vary vastly between municipalities.

Two additional scenarios beyond the baseline SPO scenario were applied to each site. The additional
scenarios included the SPO with Bulletin 70 and the Draft WMO scenarios. The SPO utilizes TP-40 rainfall
data which has lower rainfall values compared to Bulletin 70. The storage volume required for each
scenario increased successively over the baseline SPO scenario due to the increased rainfall for the
Bulletin 70 scenario and the decreased release rate for the Draft WMO scenario. The volume required in
each scenario for stormwater management at each development was determined using the following
criteria:

e  Sewer Permit Ordinance

o Volume required under current regulations
o Allowable release rate is the 3-year existing condition release rate
o TP-40 rainfall data intensities
o Modified Rational Method Procedure for storage computations
e SPO incorporating Bulletin 70 rainfall data

o Allowable release rate under current regulations
0 Bulletin 70 rainfall intensities
o Modified Rational Method Procedure for storage computations
e Draft WMO
o Allowable release rate
e 0.15cfs/ acre 100-year design storm
o (.04 cfs / acre 2-year design storm
o Bulletin 70 rainfall depths
o Hydrograph methodology
o Volume control applied as credit toward the total volume required

o Volume control provided using methods including permeable pavement, bio-retention,
vegetated swales, and/or wetland bottom basins

o Volume control storage is counted assuming 40% void space in coarse aggregate layer
0 Volume control storage in a wetland bottom basin is counted as 100% of excavated volume

E Christopher B. Burke Engineering, Ltd. 7
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Each development was permitted and constructed with a stormwater management facility to meet the
storage requirements of the SPO or baseline scenario. For this analysis, the existing stormwater
management facilities at each site were modified to provide the required storage volume and maintain
the intended land use for each scenario. For two of the sites under the baseline SPO Ordinance, this
required decreasing the volume provided by the development to negate additional stormwater
management requirements imposed by the municipality. For the second and third scenarios, the
stormwater management facilities were modified to meet the increased storage volume requirement
using cost effective engineering judgment. This resulted in the loss of buildable area for three of the sites
due to the expansion of the stormwater management facility. The three sites were further modified to
eliminate the loss of buildable area using measures including retaining walls and underground storage.
The modification of each stormwater management facility was based on the following assumptions:

e Minimize impact to development
e Maximize storage within the existing stormwater management facility footprint
e Maintain the existing normal and high water levels in stormwater management facilities

o Utilize permittable solutions, generally accepted across the Chicago Metropolitan area, to provide
expansion

e Assume that all other infrastructure would have been constructed in such a way as not to be
effected by the revised configuration

The effectiveness of the Draft WMO is shown throughout this analysis by the increased storage volume
required to satisfy a lower release rate. Comparing the storage volume requirements of the current SPO
and the Draft WMO, the common feature for site plan modification is the increased storage component
or stormwater management facility. The increased storage volume requirement of the Draft WMO will
likely inspire creative ideas to accomplish a cost effective site plan.

Following the redesign of the sites for each scenario, a cost estimate showing the incremental cost to
construct the stormwater management component was determined. The baseline cost of storage was
based on the cost (using 2010 construction estimates) of the stormwater management facility required to
satisfy the storage requirement under the SPO. For two of the selected sites, the storage required to
satisfy the SPO was used in the baseline cost estimate, not the storage required under the more strict
local requirements. The cost estimates for the additional scenarios is based on the stormwater
management facilities determined in this study. The cost estimates were limited to the cost of providing
additional storage only. The following assumptions and exclusions were used to prepare the cost
estimates:

e Baseline cost is based on the volume required under the SPO, not local requirements
e Overburden excavation is not included

e Maintenance costs are not included

e Storm sewer infrastructure is consistent for each scenario and not included

e The cost of increasing storm sewer sizes due to the use of Bulletin 70 is not included
e Cost of losing lots or buildable area was not quantified

o Utility relocation is not included

E Christopher B. Burke Engineering, Ltd. 8
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e Soil erosion and sediment control is not included

e Topsoil re-spread is not included

e Cost of land is not included

o Water quality benefits from implementation of the draft WMO are not included

o Ecosystem benefits from implementation of the draft WMO are not included

e Flood reduction benefits from implementation of the draft WMO are not included

e Benefits of the draft WMO to public infrastructure external to the development sites are not
included

Advisory committee members expressed opposing concerns regarding maintenance costs of bio-
retention.  Several municipal representatives advocated concerns that decentralized stormwater
management controls are more costly to inspect and maintain than conventional centralized
infrastructure. Conversely, some advisory committee members advocated that bio-retention practices
are less expensive to maintain than conventional infrastructure.

The assumptions and exclusions listed above are assumed to be common to each scenario and have been
excluded in the cost estimates. The unit costs for the items included in the estimates are consistent for
each site and were obtained from reviewing many construction estimates from 2010 construction
projects and requesting quotes from several pipe manufacturers.

e Excavation =$4/cubic yard (cy)
o Excavated material is used on-site
e Vault storage = $4.07/ft?
o Estimated from three manufactures of circular or arched plastic pipe systems

o Estimate is for most economic product regardless of permitability in the municipality where
the product was used

0 Maintenance cost is not included
o Does not include excavation (calculated separately)
e Retaining walls = $38/ft?
0 Modular block, not poured in place
o Extending 1 ft below surface
e Seeding = $2,500/ac
0 Storage basin
0 Vegetated swales and bio-retention areas
e Bio-retention stone = $30/cy
o Coarse aggregate CA-7 (washed, no fines)
0 40% porosity assumed void space
e Porous pavement = $10.57/ft?
o 3 ft deep for storage = $3.52/ft*
o Does not include excavation (calculated separately)

E Christopher B. Burke Engineering, Ltd. 9
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0 40% porosity assumed void space

o Credit is included for the cost of eliminating asphalt from the baseline condition
e Live wetland plantings = $20,000/ac

0 $4/plant

o Planting density of 5000 plants/ac

The comparison of the increased storage volume requirements, modification of the stormwater
management components and associated cost estimates are detailed site by site in this report.

DEVELOPMENT IMPACT ANALYSIS

The following section reviews the analysis for each of the five developments in detail. The sites were
selected to be representative of different areas in Cook County.

1.0 RESIDENTIAL SINGLE FAMILY

The single family residential development is 13.3 acres in size, located in the Village of Glenview and is
known as Orchard Properties (Figure 1.0-1).

-

Ogtlet to existing
~Storm sewer;
-

Figure 1.0-1 Orchard Properties-Aerial View

The stormwater management facility permitted under the SPO consists of a dry bottom basin with an
under drain system. The dry bottom basin outlets to the storm sewer system east of the property and
was designed to be open space when not used for stormwater management (Figure 1.0-2).

@ Christopher B. Burke Engineering, Ltd. 10
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Figure 1.0-2 Orchard Properties Storage Pond

The stormwater storage volume required is 1.76 ac-ft following the SPO, while the basin was designed
and constructed to provide 2.28 ac-ft of storage to meet the Village of Glenview’s more stringent
stormwater management requirements. The stormwater storage volume required was calculated for the
additional scenarios (Table 1.0-1). The storage required for the “volume control” portion of the Draft
WMO requirement can be applied as a credit toward the total storage volume required for the site. This
is shown in the table where the addition of the “volume control” to the “actual storage volume” for site is
equal to the total storage volume required under for the Draft WMO scenario. Supporting calculations for
the volumes required are included in Appendix 1.

Scenario Required % Increase from % Increase from
Volume (ac-ft) SPO Bulletin 70
Sewer Permit Ordinance 1.76
SPO with Bulletin 70 Rainfall 2.53 44%
raft WMO 4.55 159% 80%
Total Storage Volume Required ' ° ’
Draft WMO
0.48
Total Volume Control
Draft WMO .
Actual Storage Volume to be Provided '

Table 1.0-1 Orchard Properties Volume Required Summary

The existing dry bottom storage basin was expanded to accommodate the increased storage volume for
the second and third scenarios using retaining walls. The existing normal and high water levels were
maintained for both scenarios. The modifications to the storage facility for each scenario are described
below. Supporting calculations and exhibits for the required storage volumes are provided in Appendix 1.

@ Christopher B. Burke Engineering, Ltd. 11
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SPO with Bulletin 70 rainfall (Appendix 1, Exhibit 1):
e 253 ac-ft provided using 325 ft of retaining wall around existing dry bottom basin

e Remove elevated west terrace area

Draft WMO (Appendix 1, Exhibit 2):
e 4.07 ac-ft provided using 1,085 ft of retaining wall around existing dry bottom basin

e (.48 ac-ft of volume control provided using bio-retention and vegetative swales (1.7 ft deep)
o (.48 ac-ft of volume control is a credit toward total storage volume required

e Remove elevated west terrace area

e Expansion of basin to east, Lose 1 Lot (0.3 acres)

An alternate modification to the stormwater management facility at Orchard Properties was performed
for the Draft WMO scenario to eliminate the loss of 1 lot. The modifications included using 6.5 ft
retaining walls (with 1 ft below existing grade) around the cul-de-sac areas to provide additional storage
and volume control storage. The cul-de-sac basins utilize 3.5 ft of live storage for the storage requirement
and 2 ft of wetland bottom storage for the volume control requirement. The remaining volume control is
provided using vegetated swales.

Draft WMO Alternate Design (Appendix 1, Exhibit 3):
e 3.5 ac-ft provided using 930 ft of retaining wall around existing dry bottom basin

e Remove elevated west terrace area
o (.58 ac-ft provided using 510 ft of retaining wall around cul-de-sac areas

o (.48 ac-ft of volume control provided using wetland bottom basin storage in cul-de-sac areas and
vegetated swales

e 0.48 ac-ft of volume control is a credit toward total storage volume required
e Lotremains

This alternate design represents a very aggressive site plan to eliminate the loss of buildable space. It is
likely that a realistic approach to providing more storage required for the Draft WMO would include
eliminating more than 1 Lot. The introduction of retaining walls around the entire park-like amenity will
reduce the recreational use of the stormwater management facility as it was originally intended for. The
additional maintenance costs associated with the retaining walls and vegetated swales have also not been
included.

E Christopher B. Burke Engineering, Ltd. 12
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The total cost to modify the stormwater management facility at Orchard Properties for each scenario is
shown in Table 1.0-2. The incremental cost above the baseline cost is also shown. The cost associated
with losing or preserving 1 lot has not been included in the cost estimates. Supporting calculations are

provided in Appendix 1.

Total Cost to Incremental Loss of Buildable
Scenario Construct Increase over Land/Lots
Stormwater Baseline SPO
Management
Baseline SPO $13,235
Bulletin 70 $73,780 $60,545 -
Draft WMO $281,203 $267,968 1 Lot - (0.3 acres)
Alt Draft WMO $340,069 $326,834 -

Table 1.0-2 Orchard Properties Incremental Cost Summary

2.0  RESIDENTIAL MULTI FAMILY

The multi-family residential development is 9.4 acres in size, located in the City of Des Plaines and is
known as Lexington Park (Figure 2.0-1). The stormwater management facility permitted under the SPO
consists of two open water basins with retaining walls and two underground storage vaults (Appendix 2,

Exhibit 1).

= v

Figure 2.0-1 Lexington Park — Aerial View

The open water basins provide storage using retaining walls that are double tiered along the property
edges and single tiered along the interior edges. The remaining storage required under the SPO is
provided using underground storage units located under two open space areas between buildings (Figure

@ Christopher B. Burke Engineering, Ltd. 13
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2.0-2). The underground storage system designed and constructed under the SPO at Lexington Park is
made of concrete and designed to minimize the underground footprint. Due to cost considerations, the
use of plastic pipe for underground storage was incorporated for this analysis in place of concrete.
Although the City of Des Plaines will accept the use of plastic pipe storage under live loading applications,
the underground vaults specified on the design plans for Lexington Park were manufactured by
StormTrap, made of concrete and placed under non-live load areas. In discussions with the design
engineer for Lexington Park, several underground storage options were considered and they went with
the most practical design given the site constraints and their comfort with various underground storage
options. It is also important to note that the underground storage must be longer because of the
available size of the plastic and extends into additional areas of the development.

The stormwater storage volume required is 2.47 ac-ft for the SPO, while the stormwater management
facilities were designed and constructed to provide 2.86 ac-ft of storage to meet the City of Des Plaines
more stringent stormwater management requirements.

Loy : ,8/22/2010 21:68

Figure 2.0-2 Lexington Park Open Water Basin and Underground Vault Location

The volume required for stormwater management was calculated for the two additional scenarios and a
breakout of the Draft WMO required volume is provided in Table 2.0-1. Supporting calculations for the
required volume are provided in Appendix 2.

Scenario Required % Increase from % Increase from
Volume (ac-ft) SPO Bulletin 70
Sewer Permit Ordinance 2.47
SPO with Bulletin 70 Rainfall 3.33 35%
raft WMO 4.92 99% 48%
Total Storage Volume Required ' ° ’
Draft WMO
0.60
Total Volume Control
Draft WMO 4.3
Actual Storage Volume to be Provided '

Table 2.0-1 Lexington Park Volume Required Summary

@ Christopher B. Burke Engineering, Ltd. 14
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An additional underground vault was added to provide the required volume for the SPO with the Bulletin
70 rainfall scenario. The east open water basin was expanded to the south using two-tiered retaining
walls around the entire basin for the Draft WMO scenario. The expanded basin eliminates 6 units and the
need for underground storage. The existing normal and high water levels were maintained for both
scenarios. The baseline SPO and proposed modifications to the watershed management facilities for each
scenario are described below. Supporting calculations and exhibits for the required volume are provided
in Appendix 2.

Baseline SPO (Appendix 2, Exhibit 1):
e 1.73 ac-ft provided using open water storage

0 0.78 ac-ft in the east basin
0 0.95 ac-ft in the west basin
e (.74 ac-ft provided using underground vaults

SPO with Bulletin 70 rainfall (Appendix 2, Exhibit 2):
o 1.73 ac-ft provided using open water storage

0 0.78 ac-ft in the east basin

0 0.95 ac-ft in the west basin
e 1.60 ac-ft provided using underground vaults
o No impact to buildable area of the site

Draft WMO (Appendix 2, Exhibit 3):
o 4.32 ac-ft provided by expanding east open water basin

0 0.95 ac-ft in the west basin
0 3.40 ac-ft in the expanded east basin
o 1,135 ft of additional retaining wall around existing open water basin
o (.60 ac-ft of volume control provided using bio-retention and permeable pavement (3 ft deep)
e 0.60 ac-ft of volume control is a credit toward total storage volume required
e Loss of 6 units

o Eliminate underground storage vaults

An alternate modification to the stormwater management facilities was performed for the Draft WMO
scenario to eliminate the loss of 6 units. The modifications include using 8 ft retaining walls (with 1 ft
below existing grade) to maximize the two open water basins combined with additional underground
vaults to provide storage. The volume control is provided using wetland bottoms in the open water
basins and the remaining volume control is provided using permeable pavement and bio-retention areas.

Draft WMO alternate design (Appendix 2, Exhibit 4):
e 2.52 ac-ft provided by using 790 ft of 8 ft retaining wall around existing open water basins
0 1.05 ac-ft in the east basin
0 1.47 ac-ft in the west basin

e 1.80 ac-ft provided using underground vaults
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o (.15 ac-ft of volume control provided using wetland bottom basin storage

e 0.45 ac-ft of remaining volume control provided using permeable pavement and bio-retention (3
ft deep)

o (.60 ac-ft of volume control is a credit toward total storage volume required
e 6 units remain

The total cost to modify the stormwater management facility at Lexington Park for each scenario is shown
in Table 2.0-2. The Draft WMO cost to construct the stormwater management facilities is lower due to
the elimination of the underground vaults. The cost associated with losing or preserving the 6 units has
not been included in the cost estimates. Supporting calculations are provided in Appendix 2.

Total Cost to Incremental Loss of Buildable
Scenario Construct Increase over Land/Lots

Stormwater Baseline SPO
Management

Baseline SPO $273,578

Bulletin 70 $437,227 $163,649 -

Draft WMO $427,295 $153,717 6 Units

Alt Draft WMO $686,644 $413,066 -

Table 2.0-2 Lexington Park Incremental Cost Summary
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3.0 COMMERCIAL

The commercial development is 11.0 acres in size, located in the Village of South Holland and is known as
Liberty Furniture (Figure 3.0-1). The stormwater management facility permitted under the SPO consists of
a dry bottom basin on the north side of the building providing 2.37 ac-ft of storage.

y bottom detention
Required volume = 2.37 ac-ft
Provided volume = 2.37 ac-ft

\ Restrictor
| ¥5.72" hole in

i_ manhole wall

|

Figure 3.0-1 Liberty Furniture — Aerial View

There is a grass swale area on the south side of the building reserved for future expansion of the building
or impervious area for the site. The swale area is assumed to be impervious in the SPO calculations and
receives a small off-site drainage area (Figure 3.0-2).

Dry Bottom Basin Swale

Figure 3.0-2 Liberty Furniture Storage Basin and Swale
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The required volume for stormwater management was calculated for the two additional scenarios and a
breakout of the Draft WMO required volume is provided in Table 3.0-1. Supporting calculations for the
required volume are provided in Appendix 3.

Scenario Required % Increase from % Increase from
Volume (ac-ft) SPO Bulletin 70
Sewer Permit Ordinance 2.37
SPO with Bulletin 70 Rainfall 3.34 41%
raft WMO 5.08 114% 52%
Total Storage Volume Required ' ° ’
Draft WMO
0.87
Total Volume Control
Draft WMO
4.21

Actual Storage Volume to be Provided

Table 3.0-1 Liberty Furniture Volume Required Summary

The storage in the dry bottom storage basin was increased using a 3.5 ft tall retaining wall along the north
side of the basin to provide the required volume for the SPO with Bulletin 70 rainfall scenario (Appendix 3,

Exhibit 1). The basin remains a dry bottom basin for this scenario.

A 5 ft tall retaining wall around the entire basin was used to provide the required storage for the Draft
WMO scenario (Appendix 3, Exhibit 2). The dry bottom basin was converted to a wetland bottom basin to
provide volume control. The remaining volume control was provided using 5 permeable pavement
parking areas. The expanded basins do not impact the buildable area or the future expansion area for
both scenarios. The existing normal and high water levels were maintained for both scenarios. The
modifications to the stormwater management facilities for each scenario are described below.
Supporting calculations and exhibits for the volume provided are provided in Appendix 3.

SPO with Bulletin 70 rainfall (Appendix 3, Exhibit 1):

e 3.34 ac-ft provided using 490 ft of retaining wall along the north side of the existing dry bottom

basin

o No impact to buildable area of the site

e Future expansion area remains
Draft WMO (Appendix 3, Exhibit 2):

o 5.08 ac-ft provided using 1,160 ft of retaining wall around existing dry bottom basin

e (.55 ac-ft of volume control provided converting to a wetland bottom basin
e 0.32 ac-ft of remaining volume control provided using permeable pavement
e 0.87 ac-ft of volume control is a credit toward total storage volume required

e No impact to buildable area of the site

e Future expansion area remains

E Christopher B. Burke Engineering, Ltd.
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BaselineSPO $18,144
Bulletin 70 $89,874 $71,730 -
Draft WMO $402,506 $384,362 --

Table 3.0-2 Liberty Furniture Incremental Cost Summary

The industrial development is 11.3 acres in size, located in the Villagksipfand is known as Quality
Snack Foods (Figure 4.0-1). The stormwater management facility permitted under the SPO congsts of on
open water basin providing 3.07 ac-ft of storage.




