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Drainage Report
Lowe's of Salem, Massachusetts

1.0 Introduction and Study Area Description

This report summarizes the drainage analysis and Stormwater Management Plan for the proposed
Lowe’s Home Improvement Center , Camp Lion, and City of Salem Water Tower located on the
west side of Highland Avenue, adjacent to the existing Meineke Car Care Center. A Site
Location Map is included in Figure 1. The study area currently consists of 21.0+ acres of mostly
dense woods, but is also occupied by the existing Camp Lion, a portion of the existing Wal-Mart
parking area, and Meineke Car Care Center. The study area is bounded to the southwest by
residential development, to the northwest by a stone wall, to the northeast by the existing Wal-
Mart Store, and to the southeast by Highland Avenue. A Wal-Mart Supercenter, including a
148,800+ square foot building and associated parking area, is also proposed as part of this
project but will be drained through a separate stormwater management system. A separate
drainage report for the Walmart development has been prepared by Bohler Engineering.

The study area is located within or adjacent to the watershed of five wetland systems. The first
wetland flows through the center portion of the study area from north to south through an
intermittent stream that is partially culverted. This culvert directs the intermittent stream under
the existing Camp Lion access drive allowing it to continue to the second wetland on the
southernmost portion of the study area. The third wetland system is adjacent to the southwestern
limits of the study area. The fourth and fifth wetland systems beyond the northern limits of the
study area and are not discharged to in the proposed condition. The wetland systems and their
associated resource areas exist on the central and southern portions of the study area and are
subject to jurisdiction under the Massachusetts Wetlands Protection Act (WPA) and the City of
Salem Wetlands Protection Ordinance.

The study area is comprised of developed and undeveloped land. The undeveloped portions of
the study area consist of large wooded areas containing the one of the five wetland systems, an
intermittent stream, uplands, and significant exposed ledge outcroppings. Other developed areas
include a portion of the existing parking lot that is currently in use and associated with the
adjacent Wal-Mart. Developed areas also include a Meineke Car Care Center currently in
operation on the northeast portion of the study area. The existing Camp Lion facilities consisting
of two one-story office buildings, associated yards, and pool, are also located within the study
area. An aerial photograph of the study area is included as Figure 2.

The study area elevations vary from 117 feet to 200 feet. The study area slopes upward from
southeast to northwest with the low point along Highland Avenue. NRCS soil mapping indicates
that the study area is primarily comprised of “B” soil types (See Appendix A for NRCS Soils
Map). On October 29, 2008, a geotechnical investigation was completed for the proposed
Lowe’s parcel. The majority of the study area is comprised of exposed and shallow bedrock.
Other areas of the study area are overlain by granular fill consisting of fine to coarse sand with
some fines and gravel beneath the top soil and pavement. These layers were generally shallow,
approximately 4-5 feet below ground surface, and underlain by bedrock (See Appendix B for
boring logs). The extensive bedrock within the study area provides limited to no infiltration of
stormwater. Although stormwater does permeate through the initial soil layer in areas where
bedrock is not located at the surface, it is eventually intercepted by the underlying bedrock,
preventing infiltration. The bedrock surfaces, both exposed and shallow, severely limit the study
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areas ability to infiltrate stormwater and make the implementation of stormwater infiltration
features technically infeasible. Although a hydrologic soil group “D” classification could be
applied to the soils within the study area; a hydrologic soil group “C” has been used in the design
of the stormwater management system.

The project study area is located predominantly within a “Zone C” as shown on the FEMA Flood
Insurance Rate Map (FIRM) for Salem, community Panel No. 250102 0005 B and community
Panel No. 250102 0004 B. “Zone C” is defined as “Areas of minimal flooding”. (Refer to Figure
3, FEMA map). The 100-year flood plain does not encroach on the study area.

The proposed development program includes the construction of a 153,063 square foot home
improvement center which includes a 121,859 square foot enclosed building and a 31,204 square
foot attached garden center. The development will also include associated parking, landscaping
and stormwater management facilities, which will treat stormwater, and control peak runoff
rates.

The study area development plan includes a future development parcel of approximately 4.00
acres for Camp Lion. Lowe’s will demolish the existing Camp buildings and pavement located
on the southwestern portion of the study area. The future improvements to be constructed by
Camp Lion will include a 9,900z sf building, approximately 50 parking spaces, a pool area, and
a recreation field. Lowe’s will be responsible for preparing a graded, stabilized area in support of
the future building, parking area and recreation field. The existing Camp access driveway will
be realigned to provide access to the future Camp facilities. The location of the existing Camp
driveway intersection with Highland Avenue will be maintained. For the purposes of analyzing
peak runoff flows, it has been assumed that the future Camp development parcel, outside of the
Lowe’s property boundary, will be seeded and stabilized until construction commences on the
future Camp improvements.

Table 1 summarizes the ground cover distribution for the analysis area (20.99 acre) for existing
and proposed conditions. There is a 472,001 square foot (10.84 acre) increase in impervious
(pavement/roof) area with the redevelopment.

Table 1 Ground Cover — Total Study Area
Existing Proposed
Area (Ac) (Ac)
Pavement/Roof/Building 1.36 12.20
Impervious Subtotal 1.36 12.20
Grass/Pervious 2.81 6.83
Woods 16.82 1.96
Pervious Subtotal 19.61 8.79
Total 20.99 20.99

Tetra Tech Rizzo
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Drainage Report
Lowe's of Salem, Massachusetts

2.0 Stormwater Management

The sections that follow describe Stormwater Management within the study area under existing
and proposed conditions. The descriptions of catchment area size, slope, groundcover and other
hydrologic parameters are used in the pre and post development runoff analysis.

2.1.1 Existing Drainage System

Under existing conditions, most of the undeveloped area discharges into small wetland systems
within or adjacent to the study area or flows overland onto paved surfaces along Highland
Avenue and into the closed drainage system. A small portion flows to the northern limits of the
study area to offsite wetland systems. The portion of the existing Wal-Mart parking lot that is
within the study area is drained through catch basins and storm drains which discharge into a 30”
culvert approximately 175 feet long extending from the southeast limit of the study area. For a
detailed analysis of the existing Wal-Mart a separate drainage report has been prepared by
Bohler Engineering.

2.1.2 Existing Watersheds

Under existing conditions, the study area is divided into six (6) drainage basins; Subcatchments
1E through 6E (refer to Figure 4, Existing Conditions Watershed Plan-Entire Site).

Existing Subcatchment 1 (1E) consists of a small portion of the proposed Lowe’s Site with part
of an existing Camp office building, associated paved parking lots, and access drive. It consists
primarily of undeveloped wooded land. The majority of the run-off is overland flow that
discharges into the closed drainage system in Highland Avenue through a catch basin in
Highland Avenue, south of the Camp Lion access road (Reach 1R).

Existing Subcatchment 2 (2E) consists of a major portion of the proposed Lowe’s Site with
existing Camp buildings and associated paved parking lots. It consists primarily of undeveloped
wooded land. The majority of the run-off is overland flow and discharges into a wetland (Reach
2R) at the southern limits of the study area. An intermittent stream runs through this drainage
area and is partially culverted under a small access drive. It discharges to the wetland (Reach
2R).

Existing Subcatchment 3 (3E) consists of a major portion of the proposed Lowe’s site with the
existing Meineke building, associated paved parking lot, and a small portion of the existing
Walmart parking lot. It consists primarily of undeveloped wooded land. The majority of the run-
off is overland flow and discharges into a closed drainage system either in the Meineke Car Care
Center parking lot, Wal-Mart Parking Lot, or in Highland Avenue. Ultimately, the closed
drainage system discharges into a 30” RCP pipe on the east side of Highland Avenue (Reach
3R).

Existing Subcatchment 4 (4E) consists of woods and discharges to the northern limits of the
study area to an offsite wetland system (Reach 4R).

Tetra Tech Rizzo
3



£ - 141 acrs
e s,

www AGRE .

[/
o

o

|||||| —  SOLS LINE
——--——--——--—— PROPERTY LINE
.|V ||||||||||| ——- FLOW PAM

= e mmm e mmmommmomm o WATERSHED LINE

* DISCHARGE POINT

SOL DESCRIPTIONS

53A
102¢

FREETOWN MUCK, PONDED O TD 1 PERCENT SLOPES
CHATFIELD-HOLLIS-ROCK OUTCROP COMPLEX, 3 TO 15 PERCENT SLOPES
CHATFIELD-HOLLIS-ROCK DUTCROP COMPLEX, 15 TO 35 PERCENT SLOPES
SCITUATE FINE SANDY LOAM, 3 TO 8 PERCENT SLOPES, EXTREMELY STONY
URBAN LAND

PAXTON-URBAN LAND COMPLEX, SLOPING

UDORTHENTS, SMOOTHED

GRAPHIC SCALE

e 120 240

NOT FOR CONSTRUCTION

B USED AS CONSTRUCTION DOCUNENTS.

er| oo oeerpin

Revisions

cHs  cHs  AFT eEr

@ TETRATECH RizzO

"« Znd Figor
63101-2018

erolsct Tue

LOWE'S OF
SALEM, MA

Shest Tie
EXISTING
PRE-DEVELOPMENT
GONDITIONS
WATERSHED PLAN

Scals @0
Shsat o,

b No: z2BP.EXGOND.

{ N FEET )
1 Inch = 60 ft.

— 4




Existing Subcatchment 5 (5E) consists of woods and discharges to the northern limits of the
study area to an offsite wetland system (Reach 5R).

Existing Subcatchment 6 (6E) consists of mostly of dense woods. The run-off is overland flow
and discharges into a wetland (Reach 6R) at the southwest limit of the study area.

2.1.3 Existing Runoff Calculations

In order to determine the peak rate of discharge for existing conditions, runoff hydrographs were
generated for the storm events using the SCS TR-20 Method (refer to Appendix C, HydroCAD®
Pre- and Post-Development Calculations of this report). Under the existing condition, runoff
hydrographs were flood routed through the existing storm water management facilities. The
existing storm water discharge rates are shown in Table 2.

Table 2 Existing Conditions-Peak Stormwater Runoff Rates
2-Year Storm | 10-Year Storm | 25-Year Storm | 50-Year Storm | 100-Year Storm
Point of Analysis (3.2iinches) (4.6 inches) (5.5inches) (5.5inches) (6.6 inches)
(cfs) (cfs) (cfs) (cfs) (cfs)
1R
(Highland Ave @ 3.20 6.02 7.93 9.00 10.30
Camp Entrance)
2R
(Wetland South of 6.79 13.57 18.27 20.94 2418
Study Area)
3R
(Culvert Across 5.90 10.94 14.32 16.23 18.52
Highland Ave)
4R
(Wetland North of 0.04 0.07 0.10 0.12 0.13
Study Area)
5R
(Natural Depression) 0.05 0.11 0.15 0.17 0.19
6R
(Wetland - 3.22 6.43 8.65 9.91 11.44
Southwest)

Tetra Tech Rizzo
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Lowe's of Salem, Massachusetts

2.2 Proposed Conditions

2.2.1 Proposed Drainage System

The proposed stormwater management system incorporates the following features to address the
rate, quantity, and quality of stormwater runoff from the study area:

= Source Control is a comprehensive source control program which includes regular
pavement sweeping, catch basin cleaning and enclosure and maintenance of all
dumpsters, compactors and loading areas.

= Deep Sump Hooded Catch Basins trap debris, sediments and floating contaminants before
the stormwater is conveyed to the closed piping network.

= Water Quality Structures remove suspended particles (TSS) from the runoff.

= Extended Dry Detention Basins with sediment forebays remove suspended particles
(TSS) from the runoff and attenuate peak discharge rates.

Runoff from impervious areas within the Lowe’s, Camp, and City of Salem parcels will be
treated prior to discharging into the Highland Ave closed drainage system or off-site wetlands.
A separate drainage report for the Walmart development has been prepared by Bohler
Engineering.

2.2.2 Proposed Watershed

Under proposed conditions, the project study area is divided into four (4) Subcatchments for
hydrologic analysis (subcatchments 1P, 2P, 3P, and 6P as depicted in Figure 5, Proposed
Conditions Watershed Plan). Subcatchments 4P and 5P do not contribute any runoff in the
proposed condition to points of analysis 4R and 5R. Below are descriptions of each
subcatchment and the drainage systems used in them.

Subcatchment 1P is comprised of the paved access drive to the future Camp development and a
wooded area to the west of Highland Avenue. The run-off from the paved access drive is
collected in deep sump hooded catch basins and flows through a water quality structure and
discharges into the existing closed drainage system in Highland Avenue. Stormwater runoff
from the remaining portion of Subcatchment 1P will continue to drain directly into Highland
Avenue and into the existing closed drainage system.

Subcatchment 2P is further broken into three (3) additional subcatchments 2aP, 2bP, and 2cP.

Subcatchment 2aP is comprised a portion of the future Camp development and woods. The
existing intermittent stream is relocated within this catchment area and will continue to discharge
to the same location as in the existing condition. Stormwater runoff will continue to drain
directly into the wetland at the southern limit of the study area. For the purposes of this analysis,

Tetra Tech Rizzo
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it is assumed that the disturbed areas of the future Camp development outside of the proposed
Lowe’s property within this catchment area will be rough graded, stabilized, and seeded.

Subcatchment 2bP is comprised of the rooftop of the proposed Lowe’s building. Stormwater
runoff from this area is collected and conveyed through roof leaders and storm drainage pipes
prior to discharging to the proposed extended dry detention basin. It is then discharged through
an outlet control structure and released into the existing wetland at the southern limits of the
study area.

Subcatchment 2cP is comprised of the paved parking lot to the front of Lowe’s building, the
Water Tower access drive, landscape areas, the rear and side service drives, and a portion of the
main access drive. Stormwater runoff from this area is collected and conveyed through deep
sump hooded catch basins, storm drainage pipes, a water quality structure, a sediment forebay
and then to an extended dry detention basin. It is then discharged through an outlet control
structure and released into the existing wetland at the southern limits of the study area.

Subcatchment 3P is comprised of a large portion of the access drive, the Meineke parcel, and a
portion of Highland Avenue. Most of the stormwater runoff from this area is collected and
conveyed through deep sump hooded catch basins, storm drainage pipes and water quality
structures and released into the existing 30” culvert under Highland Avenue. The stormwater in
Highland Avenue will continue to be collected in the existing closed drainage system and
discharged under in the 30 culvert.

Subcatchment 6P is further broken into two (2) additional subcatchments 6aP, and 6bP.

Subcatchment 6aP is comprised of the rooftop of the proposed 9,900+ sf building within the
future Camp development. Stormwater runoff will be collected and directed to an extended dry
detention basin. It is then discharged through an outlet control structure and released into the
existing wetland at the southwestern limits of the study area.

Subcatchment 6bP is comprised of a large portion of the future development parcel. Most of the
stormwater will be collected and drain to an extended dry detention basin with a sediment
forebay. A small portion of the catchment area is a parking lot associated with future Camp Lion
improvements. Stormwater runoff from this area will be collected and conveyed to a sediment
forebay and extended dry detention basin. It is then discharged through an outlet control
structure and released into the existing wetland at the southwestern limits of the study area.
Although the Camp stormwater collection system will be designed at a future date, the sediment
forebay and extended dry detention basin have been designed to adequately attenuate anticipated
peak flow rates.

Tetra Tech Rizzo
6



Drainage Report
Lowe's of Salem, Massachusetts

2.2.3 Proposed Runoff Calculations

The proposed stormwater discharge rates are shown in Table 3 (refer to Appendix C,
HydroCAD® Pre- and Post-Development calculations).

Table 3 Proposed Conditions-Peak Stormwater Runoff Rates
2-Year Storm | 10-Year Storm | 25-Year Storm | 50-Year Storm | 100-Year Storm
Point of Analysis (3.2 inches) (4.6 inches) (5.5 inches) (5.5 inches) (6.6 inches)
(cfs) (cfs) (cfs) (cfs) (cfs)
1R
(Highland Ave @ 3.13 5.31 6.74 7.53 8.48
Camp Entrance)
2R
(Wetland South of 6.56 12.89 16.96 19.46 23.08
Study Area)
3R
(Culvert Across 5.22 8.60 10.80 12.01 13.47
Highland Ave)
4R
(Wetland North of 0.00 0.00 0.00 0.00 0.00
Study Area)
5R
(Natural Depression) 0.00 0.00 0.00 0.00 0.00
6R
(Wetland - Southwest) 2.58 6.36 8.08 8.89 9.77

3.0 Stormwater Management Standards

The purpose of the Stormwater Management Plan is to provide a comprehensive framework for
the long-term protection of natural resources in and around the study area from degradation as a
result of stormwater discharges. This is achieved through the use of a variety of water quality
and quantity control measures designed to decrease the amount of pollutants discharged from the
study area and control discharge rates.

The proposed stormwater management system complies with the current Massachusetts
Department of Environmental Protection (DEP) Stormwater Management Standards. The
following section discusses compliance with Standards 1 through 10. The Checklist for
Stormwater Report is provided in Appendix D. The project as designed will meet or exceed all of
the ten (10) standards.

3.1 Standard # 1 — Untreated Stormwater

No point discharges of untreated stormwater to resource areas are proposed. Stormwater quality
control for the project includes street sweeping, deep sump/hooded catch basins, water quality
structures, and extended dry detention basins with sediment forebays. Runoff from proposed
impervious surfaces is directed to the sediment forebays and extended dry detentions basin to the
south of the Lowe’s building and future Camp improvements. The clean runoff from the Lowe’s
rooftop is routed directly to the extended dry detention basin. All points of discharge are

Tetra Tech Rizzo
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designed to prevent scour and erosion. At discharge points 1R and 3R the proposed closed
drainage system outlets into the existing closed drainage system with a reduction in flow rate. At
discharge points 4R and 5R there is no proposed runoff contribution. At discharge points 2R and
6R there will be rip rap aprons to dissipate the discharge velocities. Rip Rap Sizing Calculations
are included in Appendix E.

3.2 Standard # 2 — Post-Development Peak Discharge Rates

DEP standards state that controls must be developed for the 2-year and 10-year, 24-hour storm
events. The 100-year, 24-hour storm event must also be evaluated in order to demonstrate that
there will not be increased flooding impacts off-site.

Stormwater management controls were developed for the 2-, 10-, 25-, 50- and 100-year 24-hour
storm events. Table 4 summarizes the pre- and post-development peak runoff discharge rates
determined in the hydrologic/hydraulic analyses performed for the project study area. There will
be no increase in run-off rates as a result of the project for the 2-, 10-, 25-, 50-, or 100-year storms.

Table 4 Comparison of Peak Runoff Rates (in cfs)

Point of 2-Year Storm 10-Year Storm 25-Year Storm 50-Year Storm 100-Year Storm

Analysis Pre Post A Pre Post A Pre Post A Pre Post A Pre Post A

1R

(Highland
Ave @
Camp

Entrance)

3.20 3.13 | -0.07 6.02 5.31 -0.71 7.93 6.74 -1.19 9.00 7.53 -1.47 | 10.30 8.48 -1.82

2R

(Wetland
South of
Study
Area)

6.02 | 531 | -0.71 13.57 12.89 | -0.68 | 18.27 16.96 | -1.31 | 20.94 19.46 | -1.48 | 24.18 23.08 | -1.10

3R

(Culvert
Across
Highland
Ave)

5.90 522 | -0.68 | 10.94 8.60 -2.34 | 14.32 10.80 | -3.52 | 16.23 12.01 -4.22 | 18.52 13.47 | -5.05

4R

(Wetland
North of
Study
Area)

0.04 0.00 | -0.04 0.07 0.00 -0.07 0.10 0.00 -0.10 0.12 0.00 -0.12 0.13 0.00 -0.13

5R

(Natural 0.05 0.00 | -0.05 0.11 0.00 -0.11 0.15 0.00 -0.15 0.17 0.00 -0.17 0.19 0.00 -0.19
Depressio
n)

6R

(Wetland -
Southwest)

322 | 258 | -0.64 6.43 6.36 -0.07 8.65 8.08 -0.57 9.91 8.89 -1.02 | 11.44 9.77 -1.67

Tetra Tech Rizzo
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3.3 Standard # 3 — Recharge to Groundwater

NRCS soil mapping indicates that the study area is primarily comprised of “B” soil types (See
Appendix A for NRCS Soils Map). On October 29, 2008, a preliminary geotechnical
investigation was completed for the proposed Lowe’s parcel. The majority of the study area is
comprised of exposed and shallow bedrock. Other areas of the study area are overlain by
granular fill consisting of fine to coarse sand with some fines and gravel beneath the top soil and
pavement. These layers were generally shallow, approximately 4-5 feet below ground surface,
and underlain by bedrock. The extensive bedrock within the study area provides limited to no
infiltration of stormwater. Although stormwater does permeate through the initial soil layer in
areas where bedrock is not located at the surface, it is eventually intercepted by the underlying
bedrock, preventing infiltration. The bedrock surfaces, both exposed and shallow, severely limit
the study areas ability to infiltrate stormwater and make the implementation of stormwater
infiltration features technically infeasible. Although a hydrologic soil group “D” classification
could be applied to the soils within the study area; a hydrologic soil group “C” has been used in
the design of the stormwater management system. Although the soils are not suitable for
infiltration, the recharge volume required has been incorporated into the design of the extended
dry detention basins (See Appendix F for Water Quality, Ground Water Recharge, and TSS
Removal Calculations). The recharge volume is provided below the low level orifice. Due to
the presence of shallow bedrock, full infiltration may not occur.

3.4 Standard # 4 — TSS Removal (Stormwater Quality)

Best Management Practices (BMPs) will be used to provide water quality. The following BMPs
will be provided with in the study area: roadway sweeping, deep sump/hooded catch basins,
water quality structures, sediment forebays, and extended dry detention basins.

3.4.1 Roadway Sweeping

The proposed design incorporates street sweeping as a BMP to control the amount
of sediment that enters the drainage system. Street sweeping will be conducted
once per month during the late spring, summer and early fall seasons and once in
mid-February. The catch basins shall also be cleaned in mid-February. Street
sweeping will occur after winter snowmelt when road sand and other sediments
have accumulated. In accordance with the MADEP Standards a 10 percent TSS
removal rate is credited for this BMP.

3.4.2 Deep Sump/Hooded Catch Basins.

All proposed catch basins within the study area will be deep sump/hooded catch
basins, which will serve to trap sediment and floatables before entering the
drainage system. Sumps will be four-foot deep. Inlets should be inspected and, if
necessary, cleaned a minimum of two (2) times per year (including mid-
February). Sediments and hydrocarbons shall be properly handled and disposed
of, in accordance with local, state, and federal requirements. All catch basins will
be installed with sediment sumps and oil hoods. In accordance with the MADEP
Standards a 25 percent TSS removal rate is credited for this BMP.

Tetra Tech Rizzo
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3.4.3 Water Quality Structures

Four (4) water quality structures are proposed to treat runoff from the study area.
The structures are located at the end of drainage systems before the runoff enters
into the sediment forebay and extended dry detention basin or into the closed
drainage system in Highland Avenue. An 80 percent TSS removal rate is credited
for this BMP. All water quality structures will be sized to adequately treat the
equivalent flow rate of the 1” water quality volume, consistent with MADEP
requirements (See Appendix D for the Checklist for Stormwater Report). Water
quality volume calculations are included in Appendix F.

3.4.4 Extended Dry Detention Basins with Sediment Forebays

The proposed designs for both the Lowe’s and the future Camp development
incorporate extended dry detention basins with sediment forebays as BMPs to
control the amount of sediment that discharges from the study area. The basins
are located at the end of the parking lot drainage systems before the runoff
discharges to the wetlands at the southern limit of the study area. Sediment
forebays were sized in accordance with the Massachusetts Stormwater handbook
requirements (Refer to Appendix F, Water Quality,Ground Water Recharge, and
TSS Removal Calculations). In accordance with the MADEP Standards a 50
percent TSS removal rate is credited for this BMP.

The incorporation of these BMP’s will achieve a cumulative TSS removal rate of 91 percent,
exceeding the DEP requirement of 80 percent (Refer to Appendix F, Water Quality, Ground
Water Recharge, and TSS Removal Calculations).

3.5 Standard # 5 — Higher Pollutant Load

The project is classified as one that will generate higher pollutant loads and is subject to the
requirements of Standard 5, including pretreatment of stormwater. In accordance with these
standards, the Lowe’s stormwater management system has been designed to achieve a
cumulative TSS removal rate of at least 80% (See Appendix F, Water Quality, Ground Water
Recharge, and TSS Removal Calculations). As discussed under Standard #3, groundwater
recharge may not occur as a result of the extensive ledge that is present throughout the site.
However, the stormwater management system has still been designed to achieve a minimum TSS
removal rate of 44% prior to discharge into the extended dry detention basin (See Appendix F,
Water Quality, Ground Water Recharge, and TSS Removal Calculations).

Consistent with MADEP Stormwater Management Standards, the stormwater quality structures
proposed as part of the Lowe’s stormwater management system will be sized to accommodate
the equivalent water quality flow rates for 1.0 inch of runoff. Water Quality Volume and
Equivalent Water Quality Flow Rate calculations are included in Appendix F, Water Quality,
Ground Water Recharge, and TSS Removal Calculations.

Tetra Tech Rizzo
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Drainage Report
Lowe's of Salem, Massachusetts

3.6 Standard # 6 — Protection of Critical Areas

The project is not located in and does not discharge to a critical area as defined by the MADEP.

3.7 Standard # 7 — Redevelopment Project

The stormwater management system has been designed to meet the standards for a new
development.

3.8 Standard # 8 — Erosion / Sediment Control Plan

The project will result in the disturbance of greater than one acre of land and discharges to a
water of the US or a municipal separate storm drain system which discharges to a water of the
US, and therefore requires the preparation and implementation of a Storm Water Pollution
Prevention Plan (SWPPP) in accordance with the Environmental Protection Agency (EPA)
National Pollutant Discharge Elimination System General Permit for Discharges from
Construction Activities. The Construction General Permit (CGP) authorizes the discharge of
storm water from construction activities.

The SWPPP will include site specific temporary and permanent erosion and sediment control
practices including the following:

= |nstallation of silt fence between the limit of work and wetland resource areas to
minimize sediment laden runoff from entering resource areas.

= Establish stabilized crushed stone construction entrances to prevent sediment tracking on
the public ways.

= |Immediate stabilization of all regraded area adjacent to wetland areas; stabilization will
be achieved by hydroseed and/or the use of erosion control blankets until permanent
ground cover can be established.

= Site specific construction sequencing plans in order to minimize the extent of the
disturbance at any give time.

= Construction of temporary sediment basin(s) and swales to divert, convey and detain
construction term storm runoff and allow for settling of solids prior to discharge.

= A Notice of Intent will be filed with the U.S. EPA to obtain coverage under the NPDES
Construction General Permit.

3.9 Standard # 9 — Operation / Maintenance Plan

The Lowe’s stormwater management system will be owned and operated by Lowe’s. The
General Contractor (under Contract with Lowe’s) will appoint a Project Manager who will be
responsible during construction. The Lowe’s Store Manager will be responsible for operation

Tetra Tech Rizzo
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and maintenance of the storm water management system during store operations. The future
Camp and City of Salem Water Tower stormwater collection systems will utilize similar
Operation and Maintenance Plans. Costs associated with the operation and maintenance of the
stormwater management systems are subject to contracts with licensed maintenance providers
and are variable. As a result costs associated with the Operation and Maintenance Plans are not
currently included with this report. The Stormwater Operations and Maintenance Plans are
included in Appendix G.

3.10 Standard # 10 — lllicit Discharges

The Stormwater Management System has been designed such that prior to stormwater runoff
discharging from the site, it is treated through a series of best management practices. To the
Engineer’s knowledge, there are no known or designed non-stormwater discharges that are or
will be connected to the stormwater collection system that would convey pollutants directly to
groundwater or surface waters. Long-Term Pollution Prevention Plans are included in Appendix
H.

4.0 Drainage Collection System Design

The proposed storm drainage collection system has been designed for a 25-year storm frequency
utilizing the Rational Method. StormCAD® was used to perform the hydraulic analysis for the
storm drainage system.

The following criteria were used to design the pipe network:
= Pipes shall be sized to convey the 25-year storm event.
= Manholes shall be provided at all changes in direction or changes in pipe size.

= All drainage pipes with diameter less than 48 shall be high density polyethylene (HDPE)
with minimum cover of 2 feet.

= Minimum drain pipe size shall be 12-in.

= Minimum roof leader pipe size shall be 6-in.

= Minimum pipe velocity shall be 2 feet per second (fps).

=  Maximum pipe velocity shall be 10 feet per second (fps).

= Rainfall intensity of 6.0 inches per hour for a 5 minute duration for the 25-year storm
frequency.

= Manning’s coefficient (n) of 0.010 for HDPE.

Tetra Tech Rizzo
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Drainage Report
Lowe's of Salem, Massachusetts

5.0 Conclusion

Construction term stormwater management will be addressed through the implementation of the
Stormwater Pollution Prevention Plan.

The post development stormwater management system designed for the project addresses both
the quantity and quality of stormwater runoff from the study area and conforms to the
Massachusetts Department of Environmental Protection (DEP) Stormwater Standards.

N:\Telcom\LMC\DOCS\Lowe's\Salem MA\MEPA\3736-08028-Drainage Report LMC 11-19-09.doc

Tetra Tech Rizzo
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Hydrologic Soil Group—Essex County, Massachusetts, Southern Part
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Hydrologic Soil Group—Essex County, Massachusetts, Southern Part

MAP LEGEND

Area of Interest (AOI)

MAP INFORMATION

Map Scale: 1:7,250 if printed on A size (8.5" x 11") sheet.

Area of Interest (AOI) The soil surveys that comprise your AOI were mapped at 1:15,840.

Soils ) ) Please rely on the bar scale on each map sheet for accurate map
Soil Map Units measurements.
Soil Ratings Source of Map:  Natural Resources Conservation Service

L] A Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov

] AD Coordinate System:  UTM Zone 19N NAD83

O s This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

] 8D
Soil Survey Area:  Essex County, Massachusetts, Southern Part

L] ¢ Survey Area Data:  Version 7, May 5, 2008

[ co Date(s) aerial images were photographed:  7/25/2003; 7/31/2003

] o The orthophoto or other base map on which the soil lines were

compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Not rated or not available
Political Features
o Cities
Water Features
Oceans

Streams and Canals

Transportation

H+ Rails

it Interstate Highways
US Routes
Major Roads

e Local Roads
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Hydrologic Soil Group—Essex County, Massachusetts, Southern Part

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Essex County, Massachusetts, Southern Part
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

53A Freetown muck, ponded, 0 to 1 percent |D 1.8 1.0%
slopes

73A Whitman loam, 0 to 3 percent slopes, D 0.3 0.2%
extremely stony

102C Chatfield-Hollis-Rock outcrop complex, |B 64.4 36.0%
3 to 15 percent slopes

102E Chatfield-Hollis-Rock outcrop complex, |B 57.9 32.3%
15 to 35 percent slopes

242D Hinckley gravelly fine sandy loam, 15to |A 0.1 0.0%
25 percent slopes

316B Scituate fine sandy loam, 3 to 8 percent |C 3.5 1.9%
slopes, very stony

316C Scituate fine sandy loam, 8 to 15 percent |C 4.7 2.6%
slopes, very stony

317B Scituate fine sandy loam, 3 to 8 percent |C 9.9 5.5%
slopes, extremely stony

422D Canton fine sandy loam, 15 to 25 percent | B 3.0 1.7%
slopes, extremely stony

602 Urban land 15.5 8.7%

622C Paxton-Urban land complex, sloping C 6.5 3.7%

626B Merrimac-Urban land complex, gently  |A 5.3 3.0%
sloping

651 Udorthents, smoothed 1.4 0.8%

652 Udorthents, refuse substratum 4.7 2.6%

Totals for Area of Interest 178.9 100.0%

USDA
el 2aY

Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Soil Survey

7/14/2009
Page 3 of 4



Hydrologic Soil Group—Essex County, Massachusetts, Southern Part

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

USDA  Natural Resources Web Soil Survey 7/14/2009
Conservation Service National Cooperative Soil Survey Page 4 of 4
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Figure Narrative

This plan was based on a plan entitled "Salem,
MA Conceptual Grading" provided by Tetra Tech
Rizzo of Manchester, New Hampshire on
October 16, 2008. Original scale 1"=50'.

Test borings were completed by New Hampshire
Boring, Inc. (NHB) of Londonderry, New
Hampshire between June 5 and July 23, 2008.
Air-hammer bedrock probes were completed by
Maine Driling and Blasting of Milford,
Massachusetts on June 2, 2008.

Excavator bedrock probes were completed by
NHB on June 13, 2008.

Hand-driven bedrock probes were completed by
SHA between June 2 and July 23, 2008.
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Legend

SH-1

Location of test boring with
bedrock coring

Location of test boring without
bedrock coring

Location of air-hammer
bedrock probe

P Location of bedrock probe
‘& completed with an excavator

Location of hand-driven
bedrock probe
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BORING LOG S:\WESDATA\2900\2932.00\WORK\LOGS\BORING LOGS.GPJ 2008 SHA V1.GLB 2008 SHA V1.GDT 10/29/08

Project: Lowe's of Salem
Location: Salem, MA
SHA Project No.: 2932.00

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

Log of Boring SH-1

Ground Elevation: 199.0 feet

Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Sampling Method: NX Core-#4 Bit, with 250 Ib Down Pressure Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/12/08  --- Not Measured
Foreman: B. Thompson
Date Started: 06/12/08 Date Finished: 06/12/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon|[ Pen/ Field ; it
Rate p Geologic Description Remarks
(ft) e | Sample| Depth | gy ¢! Rec Testing |Log| Description ot P
(min/ft) No (ft)
i per 6 in| (in) Data
0 — 7 ----- 0'-----
J/ TOPSOIL
7 7 TOPSOIL/SUBSOIL.
V—\Z ----- -
2 — N
VAN
< |WEATHERED
m \y 7| BEDROCK
3
VAY
4 — SN P o
6 C-1 4-9 60/56 \if Roller bit to approximately 4'.
i YAy
6 ~ C-1 (4t0 9'): Hard, very slightly weathered,
\i‘\\ slightly fractured, gray and white, fine to
6 — N medium-grained, DIORITE, with fractures
5 \i‘ spaced 3-9" dipping from near horizontal to
N 45°. Grayl/olive BASALT from 7 to 8 feet.
i Yy REC=93%. RQD=67%.
6 v T
~
8 — NAY
6 N|
NAY
m ~
6 | c2 | 9-14 60/55 [ vf | PEOROSK
N C-2 (9 to 14'): Hard, slightly weathered,
10— 5 A slightly fractured, gray and white, fine to
\“\ medium-grained, DIORITE, Gray/olive
\i‘ BASALT from 11.5 to 14 feet. REC=92%.
m RQD=68%.
6 NAY
~
27 6 \i\‘\
VAN
~
m X3
6 4
A ,
44 === Boring terminated at 14 feet.
16—
18—
20—
22—
24—

Sheet: 1 of 1




BORING LOG S:\WESDATA\2900\2932.00\WORK\LOGS\BORING LOGS.GPJ 2008 SHA V1.GLB 2008 SHA V1.GDT 10/29/08

Project: Lowe's of Salem

Location: Salem, MA

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

SHA Project No.: 2932.00

Sampling Method: NX Core-#4 Bit, with 250 Ib Down Pressure

Log of Boring SH-2

Ground Elevation: 181.2 feet
Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/09/08 07:30 17.5' Ground Surface 3 33 2 days
Foreman: B. Thompson
Date Started: 06/05/08 Date Finished: 06/05/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon|[ Pen/ Field ; it
Rate P! Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?fi’)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
o— ! 1 g - 0'----- —
;J
7 // TOPSOIL 1 TOPSOIL/SUBSOIL. ]
/ ,
2 — \/_g ----- 2! —
N}
YAy Roller Bit to approximately 3'.
17 c-1 3-7 48/47 N |
YA .
d C-1 (3 to 7'): Hard, moderately weathered,
4 — 7 Ny moderately fractured, gray with white, fine —
N to medium-grained, DIORITE, with
NAY fractures spaced 4-6" dipping from 30° to
7 s N near vertical. REC=98%. RQD=8%. B
NAY
~
6 — NAY e
9 N|
\/\‘\‘
7 s c-2 7-8 12/10 ™ 7]
\‘\\ C-2 (7 to 8'): Hard to. medium, slightly
8 — NV weathered, slightly fractured, gray with —
4 C-3 8-13 60/60 \‘\\ white, fine to medium-grained, DIORITE,
\/\‘ with severly weathered fracture from
T4 o 7.5-7.8' dipping near horizontal. -
M REC=83%: RQD=42%.
10— 4 V5 _
NAY C-3 (8 to 13"): Hard to medium, fresh,
N sound, gray with white, fine to
7 s NAY medium-grained, DIORITE, with 1" Quartz 7
~ and Aplite vein at 10.8' dipping 45°.
VAY Healed fractures from 8 to 11'".
1245 4 \\\\ REC=100%. RQD=90%. =
NV
N
71 4 | ca |13-18 60/60 MY ]
VAN HEDIROICLS C-4 (13 to 18'): Hard to medium, fresh,
K A ~N sound, gray with white, fine to —
VAN medium-grained, DIORITE, with
N medium-grained, Quartz and Aplite veins
1 5 \/\\‘\ from 15.4-15.9'. REC=100%. RQD=93%. 1
NV
16— N —
5 VAN
N
_ YA i
5 ~
NAY
18— N —
5 C-5 | 18-23 60/60 N, y
YAy C-5 (18 to 23'): Hard to medium, fresh,
1 4 N sound, gray with white, fine to —
Ay medium-grained, DIORITE, with slightly
N weathered fracture at 18.8' dipping 70°.
20— 5 NAY Moderately weathered and partially headed —
N fractures from 18-19'. REC=100%.
NAY RQD=73%.
m d i
4 YAy
~
22— NAY ]
4 N
NAY
_ N i
4 C-6 [23-265 42/36 NAY
\‘\\ C-6 (23 to 26.5'): Hard, fresh, very slightly
24— 5 \/\‘ fractured, gray with white, fine to o
N medium-grained, DIORITE. REC=86%.
M RQD=52%.

Sheet: 1 of 3



Project: Lowe's of Salem Log of Boring SH-2
Location: Salem, MA

Ground Elevation: 181.2 feet
SHA Project No.: 2932.00 Datum: City of Salem, Massachusetts Vertical Datum

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

BORING LOG S:\WESDATA\2900\2932.00\WORK\LOGS\BORING LOGS.GPJ 2008 SHA V1.GLB 2008 SHA V1.GDT 10/29/08

Sampling Method: NX Core-#4 Bit, with 250 Ib Down Pressure Groundwater Readigggth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/09/08 07:30 17.5' Ground Surface 3 33 2 days
Foreman: B. Thompson
Date Started: 06/05/08 Date Finished: 06/05/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon| Pen/ Field ; -
Rate P! Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?fi’)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
1 5 o i
N
o
26— Yy ]
\y
C-7 [265-28 18/18 \/\\
1 4 YA C-7 (26.5 to 28'): Hard, fresh, sound, gray 7]
\‘\\ with white, fine to medium-grained,
28— \/\‘ DIORITE. REC=100%. RQD=100%. |
4 C-8 28-33 60/58 o
N
- YAy C-8 (28 to 33'): Hard, fresh, sound, gray .
5 d with white, fine to. medium-grained,
NAY DIORITE, with feldspar and olivine
30— ~ deposition from 30.5-31.3'. REC=97%. —
7 NAY RQD=90%.
~
_ \y i
7 N
NAY
32— N —
7 NAY
~
i YAy |
6 C-9 | 33-38 60/60 \\‘\
\/\\ C-9 (33 to 38'): Hard, fresh, sound, gray
34— 6 YAy with white, fine to medium-grained, —
d DIORITE; with fractures dipping near
VAy horizontal at 36.6't0.37.2". Aplite vein at
1 6 N 34" dipping 30°. REC=100%. RQD=93%. B
NAY
~
36— NAY —
5 Nl
VAY
1 4 N i
\i\‘\ BEDROCK
| Ay —
¥ 5 | c10 | 38-43 60/60 Yy
\i\‘\ C-10 (38 to 43'): Hard, very slightly
1 5 N weathered, slightly fractured from 38 to -
\i‘ 38.9', gray with white, fine-grained,
N DIORITE, 1/2" Quartz and Aplite vein at
40— 6 \/\‘ 38.7". 1/4" Aplite vein at 40.3" dipping 30°. —
. ™ REC=100%. RQD=80%.
- \‘ —
5 A
N
o
2 Ny —
NAY
~
71 5 | c11 | 43-48 60/60 V5 ]
NAY C-11 (43 to 48"): Hard, sound, very slightly
44— 5 N fractured, gray with white, fine to e
NAY medium-grained, DIORITE, Crack from
~ 43-43.6'. Healed vertical fracture from
1 4 \/\‘\‘ 43.6-44.1'. REC=100%. RQD=97%. B
NAY
46— N —
5 NAY
~
_ NAY i
5 ~
NAY
48— N —
4 C-12 | 48-53 60/60 \/\‘ \y
N C-12 (48 to 53'): Hard, fresh, sound, gray
1 5 \/\\ with white, fine to medium-grained, —
YAy DIORITE. REC=100%. RQD=95%.
~
50— ~ —

Sheet: 2 of 3



Project: Lowe's of Salem Log of Boring SH-2
Location: Salem, MA

Ground Elevation: 181.2 feet
SHA Project No.: 2932.00 Datum: City of Salem, Massachusetts Vertical Datum

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

Groundwater Readings

BORING LOG S:\WESDATA\2900\2932.00\WORK\LOGS\BORING LOGS.GPJ 2008 SHA V1.GLB 2008 SHA V1.GDT 10/29/08

Sampling Method: NX Core-#4 Bit, with 250 Ib Down Pressure Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/09/08 07:30 17.5' Ground Surface 3 33 2 days
Foreman: B. Thompson
Date Started: 06/05/08 Date Finished: 06/05/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon| Pen/ Field ; -
Rate P! Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?f':)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
50— —
5 \y
N
NAY
1 . Nl i
VAY
52 h
] o —
4 a
NAY
71 4 | c13 | 53-58 60/60 \7‘\\ T
~ C-13 (53 to 58'): Hard, fresh, sound, gray
54— 4 NAY with white, finé to medium-grained, —
~ DIORITE, Feldspar veins at 54.3'.
YAy REC=100%. RQD=100%.
- ~N | BeEDROCK e
5 VAy
~
] \y |
%7 4 X
o
i N _
4 NAY
~
_ YAy _
58 4 C-14 | 58-60 24/24 \\‘\
\i\ C-14 (58 to 60"): Hard, fresh, very slightly
T4 YAy fractured, gray with white and pink and -
d olive, fine to. medium-grained, DIORITE,
VAy with horizontal fracture at 50.7'. Quartz,
60— =y - 60'----- Feldspar and Olivine mineral deposition —
\ from 58-59.1". REC=100%. RQD=100%. [

- Boring terminated at 60 feet. -
62— —
64— —
66— —
68— —
70— —
72— —
74— —

Sheet: 3 of 3



BORING LOG S:\WESDATA\2900\2932.00\WORK\LOGS\BORING LOGS.GPJ 2008 SHA V1.GLB 2008 SHA V1.GDT 10/29/08

Project: Lowe's of Salem

Location: Salem, MA

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

Sampling Method: NX Core-#4 Bit, with 250 Ib Down Pressure

SHA Project No.: 2932.00

Log of Boring SH-3

Ground Elevation: 193.8 feet
Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/09/08  --- Not Measured
Foreman: B. Thompson
Date Started: 06/09/08 Date Finished: 06/09/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon|[ Pen/ Field ; it
Rate P! Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?fi’)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
o— ! 1 g - 0'-----
;J
7 // TOPSOIL 1 TOPSOIL/SUBSOIL.
/ ,
2 — \/_g ----- 2"
N}
i V5
N Roller Bit to approximately 4'.
VAY
N}
41 7 | c1 | a-9 60/60 VY
NAY C-1 (4 to 9"): Hard, very slightly weathered,
1 7 ~ sound, gray with white, fine to
NAY medium-grained, DIORITE, with fractures
~ spaced 6-17" dipping 30-60°. Quartz and
6 — 6 NAY Aplite veins at 4.9-511, 5.4, 6.9-7.4, and
N 7.7-7.9' dipping 30-45°. REC=100%.
\/\‘ Ay RQD=93%.
4 5 o
N
~
] \y
8 8 \/\‘
NAY
_ ~
8 C-2 9-14 60/60 NAY
\‘\\ C-2 (9 to 14'): Hard, very slightly
10— 8 \/\\ weathered, slightly fractured, gray with
N white and blue, fine-grained, DIORITE,
\/\\ with fractures spaced 3-18" dipping near
1 8 YAy horizontal to 60°. 1/4" Quartz and Aplite
N{ vein at 10.4' dipping 45°. Partially healed
YAy fractures 11-11.5'. REC=100%.
12— 8 N RQD=70%.
VAN
N
7 N
8 N
s BEDROCK
] N
¥ 41 | c3 | 14-19 60/59 "
~ C-3 (14 to 19'): Very hard, fresh, sound,
T 12 YA blue gray with white, fine-grained,
~ DIORITE, 1/2" Quartz and Aplite vein from
\i\‘\ 18.2-18.4' dipping 45°. REC=98%.
16— 12 RQD=98%.
VAN
N
_ YA
12 \\\\
N
18— N
14 YA
~
i NV Y
20 | C4 [19-24 60/60 e
\/\\ C-4 (19 to 24'): Very hard, fresh, sound,
20— 21 NAY blue gray with white, fine-grained,
~ DIORITE, 1/2" Quartz and Aplite vein at
NAY 20.2 dipping near horizontal. 1/4" Quartz
1 21 N and Aplite vein from 20.7-20.8' dipping 45°.
NAY 1/8" Aplite vein with crack from 22.6-22.7"'
N dipping 30°. REC=100%. RQD=92%.
22— YA
20 d
NAY
1 03 ~
NAY
~
] NAY
24 24 C-5 24 -29 60/60 N
\/\“\ C-5 (24 to 29"): Very hard, fresh, sound,
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Project: Lowe's of Salem Log of Boring SH-3
Location: Salem, MA

Ground Elevation: 193.8 feet
SHA Project No.: 2932.00 Datum: City of Salem, Massachusetts Vertical Datum

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

BORING LOG S:\WESDATA\2900\2932.00\WORK\LOGS\BORING LOGS.GPJ 2008 SHA V1.GLB 2008 SHA V1.GDT 10/29/08

Sampling Method: NX Core-#4 Bit, with 250 Ib Down Pressure Groundwater Readigggth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/09/08  --- Not Measured
Foreman: B. Thompson
Date Started: 06/09/08 Date Finished: 06/09/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon|[ Pen/ Field ; it
Rate P! Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?fi’)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
26 NAY blue gray with white, fine to
~N medium-grained, DIORITE, 1/8" Quartz
26— YA vein at 27.5' dipping 45°. REC=100%.
24 \\\\ RQD=100%.
v
N}
7 \y
30 \/\‘
o
28— \/\\
25 o
N
N}
— \y
11 | c-6 |29-34 60/59 N
VAY C-6 (29 to'34'): Hard, fresh, sound, blue
30— 9 N gray with white, fine to medium-grained,
VAN DIORITE, with fractures spaced 5-14"
~N dipping near horizontal to 60°. 4" Quartz
1 9 \/\“‘ and Aplite vein from33.1-33.5'. REC=98%.
RQD=98%.
NAY
32— N
8 NAY
~
_ YA
7 N
NAY
34 h
8 Cc7 | 34-39 60/56 \/\“‘
YAy REDIROIS C-7 (34 to 39'): Hard, very slightly
T 7 N weathered, sound, gray with white and
NAY pink, fine to medium-grained, DIORITE,
N with fractures spaced 8-24" dipping from
36— 7 NAY Feldspar deposition 36.5-37' near
N horizontal to 30°. Olive/gray, BASALT
VAY from 37-39". Exteremely fractured from
1 s N 37.7 to 38.1'. REC=93%. RQD=78%.
VAN
N
] N
38 8 \i‘
VAN
m N
C-8 39-44 60/58 VAY
\‘\\ C-8 (39 to 44'): Hard, fresh, sound, gray,
40— \/\‘ fine-grained to aphantic, BASALT, with
o fractures spaced 8-13" dipping 30-45°.
\/\\ Gray and white DIORITE from 42.5-44".
B Ry REC=97%. RQD=88%.
N
o
42— N
NAY
~
m Ry
~
N
= L T A4 Boring terminated at 44 feet.
46—
48—
50—
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Project: Lowe's of Salem
Location: Salem, MA
SHA Project No.: 2932.00

IMPROVING EARTH

Drilling Method: 2 1/4 Hollow Stem Auger

Sampling Method: 2" Split Spoon, Auto-Hammer

Log of Boring SH-4/SH-4A

Ground Elevation: 162.5 * feet

Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

10—

12—

14—

16—

18—

20—

22—

24—

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/12/08  --- Not Encountered
Foreman: B. Thompson
Date Started: 06/12/08 Date Finished: 06/12/08
Logged By: L. Norton Checked By: S. Sadkowski
Sample Information Stratum
Depth Spoon| Pen/ Field Geologic Description Remarks
(ft) Sa’:l;ple D?f':)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
0 7 """ Sl TOPSOIL.
J TOPSOIL 1) Auger refusal encountered at
- _£ _____ L approximately 3.5 feet. Borin
N Brown, fine to coarse SAND & GRAVEL, trace Silt. ofaget)gpprox?lmately 40 feetl n%rth
M Moist. FILL. and drilled as SH-4A.
2 — |
AN
F 7
\
E ! FILL
AN
L,
\
4 — \l
F 7
' |
7 s 5-58 | 50 |10/6 N/ Y| WEATHERED|  S-1 (5 to 5.8): Very dense, brown, fine to coarse
100/4" N BEDROCK SAND, trace Silt. Moist. WEATHERED
6 - —-5.8"— BEDROCK. /]
Boring terminated at 5.8 feet due to auger refusal.
8 —
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Project: Lowe's of Salem
Location: Salem, MA
SHA Project No.: 2932.00

IMPROVING EARTH

Drilling Method: 2 1/4 Hollow Stem Auger

Sampling Method: 2" Split Spoon, Auto-Hammer

Log of Boring SH-5

Ground Elevation: 153.0 * feet

Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/12/08 09:00 6' Ground Surface 7 <5 minutes
Foreman: B. Thompson
Date Started: 06/13/08 Date Finished: 06/13/08
Logged By: L. Norton Checked By: S. Sadkowski
Sample Information Stratum
Depth Spoon| Pen/ Field Geologic Description Remarks
(ft) Sa’:l;ple D?f':)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
0 — 7 ----- 0'----- —
7 g TOPSOL | topsolL.
m _zﬁ\ __________
/-
2 — | —]
AN
'\ /7
m |
AN
L,
\
4 — ! —
F 7
! |
7 s 5-7 17 |24/17 L > FILL S-1 (5 to 7'): Dense, brown with gray and orange,
22 vV fine to coarse SAND, trace Gravel, trace Silt. Moist
6 — 20 \' to wet. FILL. _
21 L,
\
|
— AN
F 7
\
|
8 — N\ —
F 7
\
|
— AN
F 7
" S 9.5 = —
S-2 |95-9.6| 50/ 7 | [ 0.6 o S-2 (9.5 10 9.6'): Rock chips.in tip. WEATHERED
10— : BEDROCK. —
Boring terminated at 9.6 feet due to auger refusal.
12— —
14— —
16— —
18— —
20— —
22— —
24— —
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Project: Lowe's of Salem
Location: Salem, MA
SHA Project No.: 2932.00

IMPROVING EARTH

Drilling Method: 4 1/4 Hollow Stem Auger

Sampling Method: 2" Split Spoon, Auto-Hammer

Log of Boring SH-6

Ground Elevation: 149.0 * feet
Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/13/08  --- Not Encountered
Foreman: B. Thompson
Date Started: 06/13/08 Date Finished: 06/13/08
Logged By: L. Norton Checked By: S. Sadkowski
Sample Information Stratum
Depth Spoon| Pen/ Field Geologic Description Remarks
(ft) Sa’:l;ple D?f':)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
0= Y/ 0’ Brown, fine to coarse SAND, little Silt, trace
g TOPSOIL Gravel, trace Roots/Grass. Moist. TOPSOIL.
I N e R I Boring terminated at 1 foot due to auger refusal.
2 —
4 —
6 —
8 —

10—

12—

14—

16—

18—

20—

22—

24—
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Project: Lowe's of Salem
Location: Salem, MA
SHA Project No.: 2932.00

IMPROVING EARTH

Drilling Method: 4 1/4 Hollow Stem Auger

Sampling Method: 2" Split Spoon, Auto-Hammer

Log of Boring SH-7

Ground Elevation: 168.5 feet
Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 06/13/08 10:00 5' Ground Surface 15' <5 minutes
Foreman: B. Thompson
Date Started: 06/13/08 Date Finished: 06/13/08
Logged By: L. Norton Checked By: S. Sadkowski
Sample Information Stratum
Depth Spoon| Pen/ Field Geologic Description Remarks
(ft) Sa’:l;ple D?f':)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
o—— | | 1 \  pF - 0'---- —
Dark brown, fine to coarse SAND, some Silt, trace
Leaves, Roots, Grass mat, trace Gravel. Moist. 1) Drilled approximately 5 feet
- TOPSOIL/ TOPSOIL/SUBSOIL. south of AT-13.
SUBSOIL
2= 0 | EH - 2" —
4 — —
7 s 5-7 20 |24/20 S-1 (5 to 7'): Very dense, brown w/orange, fine to
28 coarse SAND, trace Silt, trace Gravel. Wet.
6 — 30 _
25
8 — —
SAND
10— S-2 10-12 12 |24/21 S-2 (10 to 12'): Dense, brown, fine to coarse N
17 SAND, trace Silt, trace Gravel. Wet.
_ 20
18
12— —
14— —
7 s-3 [15-154|1004"| 44 | NN T 15 S-3 (15 to 15.4"): Very dense, gray, GRAVEL, little
""" 1541\ Sand, trace Silt. Wet. WEATHERED BEDROCK. /|
16— Boring terminated at 15.4 feet due to refusal. —
18— —
20— —
22— —
24— —
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Project: Lowe's of Salem
Location: Salem, MA
SHA Project No.: 2932.00

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

Sampling Method: NX Core-#10 Bit, with ~250 Ib Down Pressure

Log of Boring SH-101

Ground Elevation: 192.0 * feet

Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 07/23/08  --- Not Measured
Foreman: B. Thompson
Date Started: 07/23/08 Date Finished: 07/23/08
Logged By: L. Norton Checked By: S. Sadkowski
Deoth Drill Sample Information Stratum
epth | pate Spoon| Pen/ Field Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?fi’)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
o— ! 1 g - 0'-----
j: TOPSOIL TOPSOIL.
| 08—
\ﬁ- Roller Bit to approximately 2'.
NAY
2 — N |WEATHERED
C-1 2-35 18/10 \/ Y] BEDROCK
.\A\\\ C-1 (2 to 3.5"): Hard, severely weathered,
T4 V\-‘ extremely fractured, blue-gray with
1 35 orange/brown weathering, fine to medium
C-2 35-7 42/42 \/\\\‘E """ =TT I\ grained, DIORITE. REC=56%. RQD=0%. /]
4 p— Ve —_ . s
7 Yy
| \/\‘V C-2 (3.5.to 7'): Hard, fresh, slightly
6 d fractured, blue-gray, fine to
Ay medium-grained, DIORITE, with fractures
6 — N spaced 3-9" dipping from near horizontal to
7 VAy near vertical. Vertical fracture from 6.7-7'.
N REC=100%. RQD=76%.
i YAy
7 C-3 7-12 60/58 N
\/\\\\ C-3 (7 to 12'): Hard, slightly weathered,
8 — 4 N slightly fractured, blue-gray, fine to
\/\\ medium-grained, DIORITE, with fractures
YAy spaced 3-11" dipping near horizontal to
T 7 d vertical. Vertical fracture from 7-7.6'".
Ay REC=97%:RQD=72%.
~
10— NAY
° N
NAY
— ~
7 ™
N
— N
2= g | ca | 12-17 60/54 vy
\i\\‘ BEDROCK C-4 (12 to 17'): Hard, fresh, sound,
7 8 blue-gray, fine to medium-grained,
\i\v DIORITE, with fractures spaced 4-14"
o dipping near horizontal to 30°. 1/4" Quartz
14— 7 \i‘ and Aplite veins from 12-13.2". BASALT
Ky from 14.7-15.8". REC=90%. RQD=83%.
| ~
6 YAy
N
6 7 \i\v
VAY
N
T 11| es [17-22 60/60 VY
VAy C-5 (17 to 22'): Hard, fresh, sound,
18— 8 N blue-gray, fine to medium-grained,
VAY DIORITE, with fractures spaced 3-30"
N dipping 30-60°. Crack from 17-17.9". Gray
1 1 VAY BASALT from 19.4 to 22'. REC=100%.
~ RQD=92%.
NAY
20— ~N
8 Ay
~
m \y
8 N
NAY
22— N
9 Boring terminated at 22 feet.
24—
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Project: Lowe's of Salem

Location: Salem, MA

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

SHA Project No.: 2932.00

Sampling Method: NX Core-#10 Bit, with ~250 Ib Down Pressure

Log of Boring SH-102

Ground Elevation: 200.0 * feet

Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 07/23/08 07:00 6' Ground Surface 2' 17 ~ 17 hours
Foreman: B. Thompson
Date Started: 07/23/08 Date Finished: 07/23/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon| Pen/ Field i ipti
Rate P! Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?fi’)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
o— | ! 1 | |  rm = oanem —
Z _TOPSOL | TOPSOIL/MOSS.
\/\‘ .
7] iy Roller Bit to approximately 2'.
~
| Ay —
2 C-1 2-7 60/60 \/\\
\/\“\ C-1 (2 to 7'): Hard, very slightly weathered,
1 5 N very slightly fractured, blue-gray, fine to
\/\‘ medium-grained, DIORITE, with fractures
o spaced 2-13" dipping near horizontal to
4 — 5 \/\‘ 70°. Partially-healed fracture from 3.3-4.1" —
N dipping 70° 1/8" Quartz vein from 6.2-6.4"
\/\\ dipping 60°. REC=100%. RQD=93%.
7 os YA
N
NAY
6 — 5 N| —
NAY
N
15 | c2 | 7-12 60/59 V5
NAY C-2 (7 to 12'): Hard, very slightly
8 — 5 N weathered, sound, blue-gray, fine to —
NAY medium-grained, DIORITE, wtih fractures
N spaced 7-26" dipping near horizontal to
1 4 VAN 30°.. Quartz and Aplite veins from
~N 11.1-11.4": Basalt from 11.4-12".
YAy REC=98%. RQD=83%.
10— N —
4 NAY
N
_ NAY
4 ~N | BEDROCK
VAN
12— » —
8 C-3 12-17 60/58 \1\ \y
v ™ C-3 (12 to 17'): Hard, fresh, sound, gray,
T 7 ]| aphanitic, BASALT, and Blue-gray
VA DIORITE (from 12.7-17"). 1/4" Quartz and
Jd Aplite veins at 13.2 and 13.5' dipping 30°.
14— 9 VA REC=97%. RQD=97%. —
~
NAY
1 N
10 o
vV
N
16— 10 \il\\ —
VAR
m N
8 C-4 17 -22 60/57 YAy
N C-4 (17 to 22'): Hard, fresh, sound,
18— 8 YA blue-gray, fine to medium-grained, —
\‘\\ DIORITE, 1/2" Quartz and Aplite vein from
\/\‘ 17.3-17.5' dipping near horizontal. 1/2"
T 7 N Quartz and Aplite vein from 20.1-20.3'
\/\‘ dipping 30°. Gray BASALT from 20.6-22'.
o REC=95%. RQD=92%.
20— M —
NAY
N
m Ry
10 Y\
NAY
22— = - 22'----- - - —
8 Boring terminated at 22 feet.
24— —
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Project: Lowe's of Salem
Location: Salem, MA
SHA Project No.: 2932.00

IMPROVING EARTH

Drilling Method: 4" Drive and Wash/NX Core

Sampling Method: NX Core-#10 Bit, with ~250 Ib Down Pressure

Log of Boring SH-103

Ground Elevation: 197.5 * feet

Datum: City of Salem, Massachusetts Vertical Datum

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drilling Company: New Hampshire Boring, Inc. 07/22/08  --- Not Measured
Foreman: B. Thompson
Date Started: 07/21/08 Date Finished: 07/22/08
Logged By: L. Norton Checked By: S. Sadkowski
Drill Sample Information Stratum
Depth Spoon|[ Pen/ Field ; it
Rate p Geologic Description Remarks
(ft) (min/ft) Sa’:l;ple D?fi’)th Blows | Rec | Testing |Log| Description ot P
i per 6 in| (in) Data
o— ! 1 g - 0'----- - - -
7 Brown, fine to coarse SAND, little Silt,
g trace Gravel, trace Roots/Leaves. Moist.
| / TOPSOIL/SUBSOIL.
7 TOPSOIL/
/ SUBSOIL
2 g
4 ----- 2.5"---
MR
7] N Roller Bit to approximately 3.5".
Cc1 |35-65 36/28 ~ o
4 10 \ﬁ\ C-1 (3.5 to 6:5'): Hard, severely weathered,
VA extremely fractured, dark gray with orange
| ~ weathering, fine-grained, BASALT, with
13 \- T WEATHERED | fractures from near horizontal to near
N | BEDROCK | yertical. REC=78%. RQD=0%.
_ a
67 54 3
c-2 |65-85 24/21 Yy
1 6 VA C-2 (6.5 to 8.5'): Hard, moderately
. weathered, moderately fractured, blue-gray
8 —| X.\\ _____ Qe with orange weathering (high Quartz 1
20 \/\‘ﬁ content), fine to. medium-grained,
| DIORITE, and BASALT. REC=88%.
i C-3 [85-135 60/60 N | RQD=21%. |
5 T 0 . A J
N
10— C-3 (8.5 to 13.5"): Hard, slightly weathered,
10 \/\\ slightly fractured, blue-gray, fine-grained,
N DIORITE, with fractures spaced 3-10"
- d dipping near horizontal to 60°. Quartz and
13 \ Aplite veins from 9.2-9.4, 10.5-10.6, and
N 11.1-11.5'. REC=100%. RQD=78%.
12— N/
24 N
VAN
m ~
30 VAY
c4 | 135- 24124 ~
14— 155 v, .
44 N C-4 (13.5 to 15.5'): Hard, fresh, sound,
NAY blue-gray, fine-grained, DIORITE.
| N REC=100%. RQD=100%.
60 \i\ \y
c5 [155-18 30/30 i
L I ~ C-5 (15.5 to 18'): Hard, fresh, (moderately
VA weathered 16.5-18') (Severely fractured
| ~ from 16.5-18") sound, blue-gray,
6 VAN fine-grained, DIORITE, with fracture at 16’
~ dipping 40°. REC=100%. RQD=20%.
v
1 7 | ce |18-23 60/60 \/\‘
N C-6 (18 to 23'): Hard, fresh, sound, to very
1 5 N slightly fractured, blue-gray, fine-grained,
~ DIORITE, dipping near horizontal to 70°.
N/ Healed fractures from 18-19'. REC=100%.
20— ~ RQD=88%.
v
N}
7 10 Y
v
22— ~
14 \y
N}
B AN 23—
21 Boring terminated at 23 feet.
24—
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Appendix C

HydroCAD® Pre- and Post-Development Calculations






& @& @&

Subcatchment 1E  Subcatchment 2E  Subcatchment 3aE  Subcatchment 4E Subcatcllnment 5E Subcatchment 6E

(new Reach)

Reach

2R 3R

(new Reach) (new Reach)

& & ©®

N A4 N
4R 5R 6R
(new Reach) (new Reach) (new Reach)

Drainage Diagram for Pre Conditions-01
Prepared by {enter your company name here}, Printed 12/24/2009
HydroCAD® 9.00 s/n 00983 © 2009 HydroCAD Software Solutions LLC




Pre Conditions-01

Prepared by {enter your company name here}
HydroCAD® 9.00 s/n 00983 © 2009 HydroCAD Software Solutions LLC

Printed 12/24/2009

Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
2.523 77 Brush, Poor, HSG C (1S, 28, 3S, 6S)
16.820 77 Woods, Poor, HSG C (1S, 2S, 3S, 48, 58S, 6S)
0.281 89 Gravel roads, HSG C (1S, 2S, 6S)
1.364 98 Paved parking & roofs (1S, 2S, 3S)



Pre Conditions-01 Type Il 24-hr 2-Year Rainfall=3.10"

Prepared by {enter your company name here} Printed 12/24/2009
HydroCAD® 9.00 s/n 00983 © 2009 HydroCAD Software Solutions LLC Page 3

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Subcatchment 1E Runoff Area=104,520 sf 13.29% Impervious Runoff Depth>1.32"
Flow Length=566" Tc=9.7 min CN=80 Runoff=3.20 cfs 0.265 af

Subcatchment2S: Subcatchment 2E Runoff Area=385,839 sf 0.78% Impervious Runoff Depth>1.13"
Flow Length=936" Tc=26.8 min CN=77 Runoff=6.79 cfs 0.837 af

Subcatchment3S: Subcatchment 3aE Runoff Area=244,405 sf 17.39% Impervious Runoff Depth>1.38"
Flow Length=1,028" Tc=21.5 min CN=81 Runoff=5.90 cfs 0.647 af

Subcatchment4S: Subcatchment4E Runoff Area=1,608 sf 0.00% Impervious Runoff Depth>1.14"
Flow Length=294' Tc=13.2 min CN=77 Runoff=0.04 cfs 0.003 af

Subcatchment5S: Subcatchment5E Runoff Area=2,390 sf 0.00% Impervious Runoff Depth>1.14"
Flow Length=279" Tc=14.1 min CN=77 Runoff=0.05 cfs 0.005 af

Subcatchment6S: Subcatchment 6E Runoff Area=175,459 sf 0.00% Impervious Runoff Depth>1.13"
Flow Length=750" Tc=24.4 min CN=77 Runoff=3.22 cfs 0.381 af

Reach 1R: (new Reach) Inflow=3.20 cfs 0.265 af
Outflow=3.20 cfs 0.265 af

Reach 2R: (new Reach) Inflow=6.79 cfs 0.837 af
Outflow=6.79 cfs 0.837 af

Reach 3R: (new Reach) Inflow=5.90 cfs 0.647 af
Outflow=5.90 cfs 0.647 af

Reach 4R: (new Reach) Inflow=0.04 cfs 0.003 af
Outflow=0.04 cfs 0.003 af

Reach 5R: (new Reach) Inflow=0.05 cfs 0.005 af
Outflow=0.05 cfs 0.005 af

Reach 6R: (new Reach) Inflow=3.22 cfs 0.381 af

Outflow=3.22 cfs 0.381 af
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Summary for Subcatchment 1S: Subcatchment 1E

Runoff = 3.20cfs @ 12.15 hrs, Volume= 0.265 af, Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description
76,063 77 Woods, Poor, HSG C
13,889 98 Paved parking & roofs
1,272 89 Gravel roads, HSG C
13,296 77 Brush, Poor, HSG C
104,520 80 Weighted Average

90,631 86.71% Pervious Area
13,889 13.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.1 50 0.1900 0.16 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
2.0 207 0.1159 1.70 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
24 243 0.1110 1.67 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
0.1 41 0.0976 5.03 Shallow Concentrated Flow, Rip-Rap
Unpaved Kv= 16.1 fps
0.1 25 0.0928 6.18 Shallow Concentrated Flow, Sidewalk-Street

Paved Kv=20.3 fps

9.7 566 Total
Summary for Subcatchment 2S: Subcatchment 2E

Runoff = 6.79 cfs @ 12.40 hrs, Volume= 0.837 af, Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description

313,026 77 Woods, Poor, HSG C
3,014 98 Paved parking & roofs
9,449 89 Gravel roads, HSG C

60,350 77 Brush, Poor, HSG C

385,839 77 Weighted Average

382,825 99.22% Pervious Area
3,014 0.78% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
20.0 100 0.0250 0.08 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.0 386 0.0668 1.29 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
1.1 247 0.0640 3.79 Shallow Concentrated Flow, Shallow Conc.
Grassed Waterway Kv= 15.0 fps
0.1 37 0.0110 5.62 442 Pipe Channel, 12" pipe

12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 166 0.0970 4.67 Shallow Concentrated Flow, Shallow Conc
Grassed Waterway Kv= 15.0 fps

26.8 936 Total
Summary for Subcatchment 3S: Subcatchment 3aE

Runoff = 590cfs @ 12.31 hrs, Volume= 0.647 af, Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description
192,370 77 Woods, Poor, HSG C
42,511 98 Paved parking & roofs
9,524 77 Brush, Poor, HSG C
244,405 81 Weighted Average

201,894 82.61% Pervious Area
42,511 17.39% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.0 100 0.0610 0.12 Sheet Flow, Sheet Flow

Woods: Light underbrush n=0.400 P2=3.10"

2.1 199 0.0980 1.57 Shallow Concentrated Flow, Shallow Conc.
Woodland Kv= 5.0 fps

2.3 148 0.0470 1.08 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

1.1 157 0.2100 2.29 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.1 12 0.5830 3.82 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.3 55 0.0470 3.49 Shallow Concentrated Flow, Shallow Concentrated Flow - grass
Unpaved Kv= 16.1 fps

0.4 104 0.0540 4,72 Shallow Concentrated Flow, Shallow Conc. Pavement
Paved Kv=20.3 fps

1.1 185 0.0070 2.90 1.01 Pipe Channel, 8" CL
8.0" Round Area= 0.3 sf Perim=2.1"' r=0.17' n=0.013

0.1 68 0.0110 8.76 43.02 Pipe Channel, 30" CMP

30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63' n=0.013

215 1,028 Total
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Summary for Subcatchment 4S: Subcatchment 4E

Runoff = 0.04 cfs @ 12.20 hrs, Volume= 0.003 af, Depth> 1.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description
1,608 77 Woods, Poor, HSG C
1,608 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.8 100 0.0930 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
14 194 0.2240 2.37 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

13.2 294 Total

Summary for Subcatchment 5S: Subcatchment 5E

Runoff = 0.05cfs @ 12.21 hrs, Volume= 0.005 af, Depth> 1.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description
2,390 77 Woods, Poor, HSG C

2,390 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.0970 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.4 48 0.2000 2.24 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
2.1 131 0.0450 1.06 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv= 5.0 fps

14.1 279 Total
Summary for Subcatchment 6S: Subcatchment 6E

Runoff = 3.22cfs @ 12.36 hrs, Volume= 0.381 af, Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.10"
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Area (sf) CN Description

147,218 77 Woods, Poor, HSG C
26,743 77 Brush, Poor, HSG C
1,498 89 Gravel roads, HSG C

175,459 77 Weighted Average

175,459 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
16.5 100 0.0400 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.5 394 0.0560 1.18 Shallow Concentrated Flow, Shallow Conc
Woodland Kv= 5.0 fps
2.4 256 0.1240 1.76 Shallow Concentrated Flow, Shallow Conc

Woodland Kv= 5.0 fps

244 750 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 2.399 ac, 13.29% Impervious, Inflow Depth > 1.32" for 2-Year event
Inflow = 3.20cfs @ 12.15 hrs, Volume= 0.265 af
Outflow = 3.20cfs @ 12.15 hrs, Volume= 0.265 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 8.858 ac, 0.78% Impervious, Inflow Depth > 1.13" for 2-Year event
Inflow = 6.79 cfs @ 12.40 hrs, Volume= 0.837 af
Outflow = 6.79 cfs @ 12.40 hrs, Volume= 0.837 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 5.611 ac, 17.39% Impervious, Inflow Depth > 1.38" for 2-Year event
Inflow = 590cfs @ 12.31 hrs, Volume= 0.647 af
Outflow = 590 cfs @ 12.31 hrs, Volume= 0.647 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach 4R: (new Reach)

Inflow Area = 0.037 ac, 0.00% Impervious, Inflow Depth > 1.14" for 2-Year event
Inflow = 0.04 cfs @ 12.20 hrs, Volume= 0.003 af
Outflow = 0.04 cfs @ 12.20 hrs, Volume= 0.003 af, Atten= 0%, Lag= 0.0 min



Pre Conditions-01 Type Il 24-hr 2-Year Rainfall=3.10"

Prepared by {enter your company name here} Printed 12/24/2009
HydroCAD® 9.00 s/n 00983 © 2009 HydroCAD Software Solutions LLC Page 8

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 5R: (new Reach)

Inflow Area = 0.055 ac, 0.00% Impervious, Inflow Depth > 1.14" for 2-Year event
Inflow = 0.05cfs @ 12.21 hrs, Volume= 0.005 af
Outflow = 0.05cfs @ 12.21 hrs, Volume= 0.005 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 4.028 ac, 0.00% Impervious, Inflow Depth > 1.13" for 2-Year event
Inflow = 3.22 cfs @ 12.36 hrs, Volume= 0.381 af
Outflow = 3.22cfs @ 12.36 hrs, Volume= 0.381 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Subcatchment 1E Runoff Area=104,520 sf 13.29% Impervious Runoff Depth>2.46"
Flow Length=566" Tc=9.7 min CN=80 Runoff=6.02 cfs 0.491 af

Subcatchment2S: Subcatchment 2E Runoff Area=385,839 sf 0.78% Impervious Runoff Depth>2.20"
Flow Length=936' Tc=26.8 min CN=77 Runoff=13.57 cfs 1.623 af

Subcatchment3S: Subcatchment3aE Runoff Area=244,405 sf 17.39% Impervious Runoff Depth>2.54"
Flow Length=1,028" Tc=21.5min CN=81 Runoff=10.94 cfs 1.187 af

Subcatchment4S: Subcatchment4E Runoff Area=1,608 sf 0.00% Impervious Runoff Depth>2.20"
Flow Length=294' Tc=13.2 min CN=77 Runoff=0.07 cfs 0.007 af

Subcatchment5S: Subcatchment5E Runoff Area=2,390 sf 0.00% Impervious Runoff Depth>2.20"
Flow Length=279" Tc=14.1 min CN=77 Runoff=0.11 cfs 0.010 af

Subcatchment6S: Subcatchment 6E Runoff Area=175,459 sf 0.00% Impervious Runoff Depth>2.20"
Flow Length=750" Tc=24.4 min CN=77 Runoff=6.43 cfs 0.738 af

Reach 1R: (new Reach) Inflow=6.02 cfs 0.491 af
Outflow=6.02 cfs 0.491 af

Reach 2R: (new Reach) Inflow=13.57 cfs 1.623 af
Outflow=13.57 cfs 1.623 af

Reach 3R: (new Reach) Inflow=10.94 cfs 1.187 af
Outflow=10.94 cfs 1.187 af

Reach 4R: (new Reach) Inflow=0.07 cfs 0.007 af
Outflow=0.07 cfs 0.007 af

Reach 5R: (new Reach) Inflow=0.11 cfs 0.010 af
Outflow=0.11 cfs 0.010 af

Reach 6R: (new Reach) Inflow=6.43 cfs 0.738 af

Outflow=6.43 cfs 0.738 af
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Summary for Subcatchment 1S: Subcatchment 1E

Runoff = 6.02cfs @ 12.14 hrs, Volume= 0.491 af, Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN Description
76,063 77 Woods, Poor, HSG C
13,889 98 Paved parking & roofs
1,272 89 Gravel roads, HSG C
13,296 77 Brush, Poor, HSG C
104,520 80 Weighted Average

90,631 86.71% Pervious Area
13,889 13.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.1 50 0.1900 0.16 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
2.0 207 0.1159 1.70 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
24 243 0.1110 1.67 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
0.1 41 0.0976 5.03 Shallow Concentrated Flow, Rip-Rap
Unpaved Kv= 16.1 fps
0.1 25 0.0928 6.18 Shallow Concentrated Flow, Sidewalk-Street

Paved Kv=20.3 fps

9.7 566 Total
Summary for Subcatchment 2S: Subcatchment 2E

Runoff = 13.57 cfs @ 12.38 hrs, Volume= 1.623 af, Depth> 2.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.50"

Area (sf) CN Description

313,026 77 Woods, Poor, HSG C
3,014 98 Paved parking & roofs
9,449 89 Gravel roads, HSG C

60,350 77 Brush, Poor, HSG C

385,839 77 Weighted Average

382,825 99.22% Pervious Area
3,014 0.78% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
20.0 100 0.0250 0.08 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.0 386 0.0668 1.29 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
1.1 247 0.0640 3.79 Shallow Concentrated Flow, Shallow Conc.
Grassed Waterway Kv= 15.0 fps
0.1 37 0.0110 5.62 442 Pipe Channel, 12" pipe

12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 166 0.0970 4.67 Shallow Concentrated Flow, Shallow Conc
Grassed Waterway Kv= 15.0 fps

26.8 936 Total
Summary for Subcatchment 3S: Subcatchment 3aE

Runoff = 10.94 cfs @ 12.30 hrs, Volume= 1.187 af, Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN Description
192,370 77 Woods, Poor, HSG C
42,511 98 Paved parking & roofs
9,524 77 Brush, Poor, HSG C
244,405 81 Weighted Average

201,894 82.61% Pervious Area
42,511 17.39% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.0 100 0.0610 0.12 Sheet Flow, Sheet Flow

Woods: Light underbrush n=0.400 P2=3.10"

2.1 199 0.0980 1.57 Shallow Concentrated Flow, Shallow Conc.
Woodland Kv= 5.0 fps

2.3 148 0.0470 1.08 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

1.1 157 0.2100 2.29 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.1 12 0.5830 3.82 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.3 55 0.0470 3.49 Shallow Concentrated Flow, Shallow Concentrated Flow - grass
Unpaved Kv= 16.1 fps

0.4 104 0.0540 4,72 Shallow Concentrated Flow, Shallow Conc. Pavement
Paved Kv=20.3 fps

1.1 185 0.0070 2.90 1.01 Pipe Channel, 8" CL
8.0" Round Area= 0.3 sf Perim=2.1"' r=0.17' n=0.013

0.1 68 0.0110 8.76 43.02 Pipe Channel, 30" CMP

30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63' n=0.013

215 1,028 Total
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Summary for Subcatchment 4S: Subcatchment 4E

Runoff = 0.07cfs@ 12.19 hrs, Volume= 0.007 af, Depth> 2.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN Description
1,608 77 Woods, Poor, HSG C
1,608 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.8 100 0.0930 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
14 194 0.2240 2.37 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

13.2 294 Total

Summary for Subcatchment 5S: Subcatchment 5E

Runoff = 0.11cfs @ 12.20 hrs, Volume= 0.010 af, Depth> 2.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN Description
2,390 77 Woods, Poor, HSG C

2,390 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.0970 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.4 48 0.2000 2.24 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
2.1 131 0.0450 1.06 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv= 5.0 fps

14.1 279 Total
Summary for Subcatchment 6S: Subcatchment 6E

Runoff = 6.43cfs @ 12.35 hrs, Volume= 0.738 af, Depth> 2.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.50"
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Area (sf) CN Description

147,218 77 Woods, Poor, HSG C
26,743 77 Brush, Poor, HSG C
1,498 89 Gravel roads, HSG C

175,459 77 Weighted Average

175,459 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
16.5 100 0.0400 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.5 394 0.0560 1.18 Shallow Concentrated Flow, Shallow Conc
Woodland Kv= 5.0 fps
2.4 256 0.1240 1.76 Shallow Concentrated Flow, Shallow Conc

Woodland Kv= 5.0 fps

244 750 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 2.399 ac, 13.29% Impervious, Inflow Depth > 2.46" for 10-Year event
Inflow = 6.02cfs @ 12.14 hrs, Volume= 0.491 af
Outflow = 6.02cfs @ 12.14 hrs, Volume= 0.491 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 8.858 ac, 0.78% Impervious, Inflow Depth > 2.20" for 10-Year event
Inflow = 13.57 cfs @ 12.38 hrs, Volume= 1.623 af
Outflow = 13.57 cfs @ 12.38 hrs, Volume= 1.623 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 5.611 ac, 17.39% Impervious, Inflow Depth > 2.54" for 10-Year event
Inflow = 10.94 cfs @ 12.30 hrs, Volume= 1.187 af
Outflow = 10.94 cfs @ 12.30 hrs, Volume= 1.187 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach 4R: (new Reach)

Inflow Area = 0.037 ac, 0.00% Impervious, Inflow Depth > 2.20" for 10-Year event
Inflow = 0.07 cfs @ 12.19 hrs, Volume= 0.007 af
Outflow = 0.07cfs @ 12.19 hrs, Volume= 0.007 af, Atten= 0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 5R: (new Reach)

Inflow Area = 0.055 ac, 0.00% Impervious, Inflow Depth > 2.20" for 10-Year event
Inflow = 0.11cfs@ 12.20 hrs, Volume= 0.010 af
Outflow = 0.11cfs@ 12.20 hrs, Volume= 0.010 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 4.028 ac, 0.00% Impervious, Inflow Depth > 2.20" for 10-Year event
Inflow = 6.43 cfs @ 12.35 hrs, Volume= 0.738 af
Outflow = 6.43 cfs @ 12.35 hrs, Volume= 0.738 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs



Pre Conditions-01 Type Il 24-hr 25-Year Rainfall=5.40"

Prepared by {enter your company name here} Printed 12/24/2009
HydroCAD® 9.00 s/n 00983 © 2009 HydroCAD Software Solutions LLC Page 15

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Subcatchment 1E Runoff Area=104,520 sf 13.29% Impervious Runoff Depth>3.24"
Flow Length=566" Tc=9.7 min CN=80 Runoff=7.93 cfs 0.648 af

Subcatchment2S: Subcatchment 2E Runoff Area=385,839 sf 0.78% Impervious Runoff Depth>2.95"
Flow Length=936' Tc=26.8 min CN=77 Runoff=18.27 cfs 2.174 af

Subcatchment3S: Subcatchment 3aE Runoff Area=244,405 sf 17.39% Impervious Runoff Depth>3.33"
Flow Length=1,028" Tc=21.5min CN=81 Runoff=14.32 cfs 1.556 af

Subcatchment4S: Subcatchment4E Runoff Area=1,608 sf 0.00% Impervious Runoff Depth>2.95"
Flow Length=294' Tc=13.2 min CN=77 Runoff=0.10 cfs 0.009 af

Subcatchment5S: Subcatchment5E Runoff Area=2,390 sf 0.00% Impervious Runoff Depth>2.95"
Flow Length=279" Tc=14.1 min CN=77 Runoff=0.15cfs 0.014 af

Subcatchment6S: Subcatchment 6E Runoff Area=175,459 sf 0.00% Impervious Runoff Depth>2.95"
Flow Length=750" Tc=24.4 min CN=77 Runoff=8.65 cfs 0.989 af

Reach 1R: (new Reach) Inflow=7.93 cfs 0.648 af
Outflow=7.93 cfs 0.648 af

Reach 2R: (new Reach) Inflow=18.27 cfs 2.174 af
Outflow=18.27 cfs 2.174 af

Reach 3R: (new Reach) Inflow=14.32 cfs 1.556 af
Outflow=14.32 cfs 1.556 af

Reach 4R: (new Reach) Inflow=0.10 cfs 0.009 af
Outflow=0.10 cfs 0.009 af

Reach 5R: (new Reach) Inflow=0.15 cfs 0.014 af
Outflow=0.15 cfs 0.014 af

Reach 6R: (new Reach) Inflow=8.65 cfs 0.989 af

Outflow=8.65 cfs 0.989 af
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Summary for Subcatchment 1S: Subcatchment 1E

Runoff = 793 cfs@ 12.14 hrs, Volume= 0.648 af, Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.40"

Area (sf) CN Description
76,063 77 Woods, Poor, HSG C
13,889 98 Paved parking & roofs
1,272 89 Gravel roads, HSG C
13,296 77 Brush, Poor, HSG C
104,520 80 Weighted Average

90,631 86.71% Pervious Area
13,889 13.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.1 50 0.1900 0.16 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
2.0 207 0.1159 1.70 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
24 243 0.1110 1.67 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
0.1 41 0.0976 5.03 Shallow Concentrated Flow, Rip-Rap
Unpaved Kv= 16.1 fps
0.1 25 0.0928 6.18 Shallow Concentrated Flow, Sidewalk-Street

Paved Kv=20.3 fps

9.7 566 Total
Summary for Subcatchment 2S: Subcatchment 2E

Runoff = 18.27 cfs @ 12.37 hrs, Volume= 2.174 af, Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.40"

Area (sf) CN Description

313,026 77 Woods, Poor, HSG C
3,014 98 Paved parking & roofs
9,449 89 Gravel roads, HSG C

60,350 77 Brush, Poor, HSG C

385,839 77 Weighted Average

382,825 99.22% Pervious Area
3,014 0.78% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
20.0 100 0.0250 0.08 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.0 386 0.0668 1.29 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
1.1 247 0.0640 3.79 Shallow Concentrated Flow, Shallow Conc.
Grassed Waterway Kv= 15.0 fps
0.1 37 0.0110 5.62 442 Pipe Channel, 12" pipe

12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 166 0.0970 4.67 Shallow Concentrated Flow, Shallow Conc
Grassed Waterway Kv= 15.0 fps

26.8 936 Total
Summary for Subcatchment 3S: Subcatchment 3aE

Runoff = 14.32 cfs @ 12.30 hrs, Volume= 1.556 af, Depth> 3.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.40"

Area (sf) CN Description
192,370 77 Woods, Poor, HSG C
42,511 98 Paved parking & roofs
9,524 77 Brush, Poor, HSG C
244,405 81 Weighted Average

201,894 82.61% Pervious Area
42,511 17.39% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.0 100 0.0610 0.12 Sheet Flow, Sheet Flow

Woods: Light underbrush n=0.400 P2=3.10"

2.1 199 0.0980 1.57 Shallow Concentrated Flow, Shallow Conc.
Woodland Kv= 5.0 fps

2.3 148 0.0470 1.08 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

1.1 157 0.2100 2.29 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.1 12 0.5830 3.82 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.3 55 0.0470 3.49 Shallow Concentrated Flow, Shallow Concentrated Flow - grass
Unpaved Kv= 16.1 fps

0.4 104 0.0540 4,72 Shallow Concentrated Flow, Shallow Conc. Pavement
Paved Kv=20.3 fps

1.1 185 0.0070 2.90 1.01 Pipe Channel, 8" CL
8.0" Round Area= 0.3 sf Perim=2.1"' r=0.17' n=0.013

0.1 68 0.0110 8.76 43.02 Pipe Channel, 30" CMP

30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63' n=0.013

215 1,028 Total
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Summary for Subcatchment 4S: Subcatchment 4E

Runoff = 0.10cfs @ 12.19 hrs, Volume= 0.009 af, Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.40"

Area (sf) CN Description
1,608 77 Woods, Poor, HSG C
1,608 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.8 100 0.0930 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
14 194 0.2240 2.37 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

13.2 294 Total

Summary for Subcatchment 5S: Subcatchment 5E

Runoff = 0.15cfs @ 12.20 hrs, Volume= 0.014 af, Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.40"

Area (sf) CN Description
2,390 77 Woods, Poor, HSG C

2,390 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.0970 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.4 48 0.2000 2.24 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
2.1 131 0.0450 1.06 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv= 5.0 fps

14.1 279 Total
Summary for Subcatchment 6S: Subcatchment 6E

Runoff = 8.65cfs @ 12.34 hrs, Volume= 0.989 af, Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.40"
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Area (sf) CN Description

147,218 77 Woods, Poor, HSG C
26,743 77 Brush, Poor, HSG C
1,498 89 Gravel roads, HSG C

175,459 77 Weighted Average

175,459 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
16.5 100 0.0400 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.5 394 0.0560 1.18 Shallow Concentrated Flow, Shallow Conc
Woodland Kv= 5.0 fps
2.4 256 0.1240 1.76 Shallow Concentrated Flow, Shallow Conc

Woodland Kv= 5.0 fps

244 750 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 2.399 ac, 13.29% Impervious, Inflow Depth > 3.24" for 25-Year event
Inflow = 793 cfs @ 12.14 hrs, Volume= 0.648 af
Outflow = 793 cfs@ 12.14 hrs, Volume= 0.648 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 8.858 ac, 0.78% Impervious, Inflow Depth > 2.95" for 25-Year event
Inflow = 18.27 cfs @ 12.37 hrs, Volume= 2174 af
Outflow = 18.27 cfs @ 12.37 hrs, Volume= 2174 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 5.611 ac, 17.39% Impervious, Inflow Depth > 3.33" for 25-Year event
Inflow = 14.32 cfs @ 12.30 hrs, Volume= 1.556 af
Outflow = 14.32 cfs @ 12.30 hrs, Volume= 1.556 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach 4R: (new Reach)

Inflow Area = 0.037 ac, 0.00% Impervious, Inflow Depth > 2.95" for 25-Year event
Inflow = 0.10cfs @ 12.19 hrs, Volume= 0.009 af
Outflow = 0.10cfs @ 12.19 hrs, Volume= 0.009 af, Atten= 0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 5R: (new Reach)

Inflow Area = 0.055 ac, 0.00% Impervious, Inflow Depth > 2.95" for 25-Year event
Inflow = 0.15cfs @ 12.20 hrs, Volume= 0.014 af
Outflow = 0.15cfs @ 12.20 hrs, Volume= 0.014 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 4.028 ac, 0.00% Impervious, Inflow Depth > 2.95" for 25-Year event
Inflow = 8.65cfs @ 12.34 hrs, Volume= 0.989 af
Outflow = 8.65cfs @ 12.34 hrs, Volume= 0.989 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Subcatchment 1E Runoff Area=104,520 sf 13.29% Impervious Runoff Depth>3.69"
Flow Length=566" Tc=9.7 min CN=80 Runoff=9.00 cfs 0.737 af

Subcatchment2S: Subcatchment 2E Runoff Area=385,839 sf 0.78% Impervious Runoff Depth>3.37"
Flow Length=936' Tc=26.8 min CN=77 Runoff=20.94 cfs 2.491 af

Subcatchment3S: Subcatchment 3aE Runoff Area=244,405 sf 17.39% Impervious Runoff Depth>3.78"
Flow Length=1,028" Tc=21.5min CN=81 Runoff=16.23 cfs 1.767 af

Subcatchment4S: Subcatchment4E Runoff Area=1,608 sf 0.00% Impervious Runoff Depth>3.38"
Flow Length=294' Tc=13.2 min CN=77 Runoff=0.12 cfs 0.010 af

Subcatchment5S: Subcatchment5E Runoff Area=2,390 sf 0.00% Impervious Runoff Depth>3.38"
Flow Length=279" Tc=14.1 min CN=77 Runoff=0.17 cfs 0.015 af

Subcatchment6S: Subcatchment 6E Runoff Area=175,459 sf 0.00% Impervious Runoff Depth>3.38"
Flow Length=750" Tc=24.4 min CN=77 Runoff=9.91 cfs 1.133 af

Reach 1R: (new Reach) Inflow=9.00 cfs 0.737 af
Outflow=9.00 cfs 0.737 af

Reach 2R: (new Reach) Inflow=20.94 cfs 2.491 af
Outflow=20.94 cfs 2.491 af

Reach 3R: (new Reach) Inflow=16.23 cfs 1.767 af
Outflow=16.23 cfs 1.767 af

Reach 4R: (new Reach) Inflow=0.12 cfs 0.010 af
Outflow=0.12 cfs 0.010 af

Reach 5R: (new Reach) Inflow=0.17 cfs 0.015 af
Outflow=0.17 cfs 0.015 af

Reach 6R: (new Reach) Inflow=9.91 cfs 1.133 af

Outflow=9.91 cfs 1.133 af
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Summary for Subcatchment 1S: Subcatchment 1E

Runoff = 9.00cfs @ 12.14 hrs, Volume= 0.737 af, Depth> 3.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.90"

Area (sf) CN Description
76,063 77 Woods, Poor, HSG C
13,889 98 Paved parking & roofs
1,272 89 Gravel roads, HSG C
13,296 77 Brush, Poor, HSG C
104,520 80 Weighted Average

90,631 86.71% Pervious Area
13,889 13.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.1 50 0.1900 0.16 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
2.0 207 0.1159 1.70 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
24 243 0.1110 1.67 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
0.1 41 0.0976 5.03 Shallow Concentrated Flow, Rip-Rap
Unpaved Kv= 16.1 fps
0.1 25 0.0928 6.18 Shallow Concentrated Flow, Sidewalk-Street

Paved Kv=20.3 fps

9.7 566 Total
Summary for Subcatchment 2S: Subcatchment 2E

Runoff = 20.94 cfs @ 12.37 hrs, Volume= 2.491 af, Depth> 3.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=5.90"

Area (sf) CN Description

313,026 77 Woods, Poor, HSG C
3,014 98 Paved parking & roofs
9,449 89 Gravel roads, HSG C

60,350 77 Brush, Poor, HSG C

385,839 77 Weighted Average

382,825 99.22% Pervious Area
3,014 0.78% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
20.0 100 0.0250 0.08 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.0 386 0.0668 1.29 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
1.1 247 0.0640 3.79 Shallow Concentrated Flow, Shallow Conc.
Grassed Waterway Kv= 15.0 fps
0.1 37 0.0110 5.62 442 Pipe Channel, 12" pipe

12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 166 0.0970 4.67 Shallow Concentrated Flow, Shallow Conc
Grassed Waterway Kv= 15.0 fps

26.8 936 Total
Summary for Subcatchment 3S: Subcatchment 3aE

Runoff = 16.23 cfs @ 12.29 hrs, Volume= 1.767 af, Depth> 3.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.90"

Area (sf) CN Description
192,370 77 Woods, Poor, HSG C
42,511 98 Paved parking & roofs
9,524 77 Brush, Poor, HSG C
244,405 81 Weighted Average

201,894 82.61% Pervious Area
42,511 17.39% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.0 100 0.0610 0.12 Sheet Flow, Sheet Flow

Woods: Light underbrush n=0.400 P2=3.10"

2.1 199 0.0980 1.57 Shallow Concentrated Flow, Shallow Conc.
Woodland Kv= 5.0 fps

2.3 148 0.0470 1.08 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

1.1 157 0.2100 2.29 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.1 12 0.5830 3.82 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.3 55 0.0470 3.49 Shallow Concentrated Flow, Shallow Concentrated Flow - grass
Unpaved Kv= 16.1 fps

0.4 104 0.0540 4,72 Shallow Concentrated Flow, Shallow Conc. Pavement
Paved Kv=20.3 fps

1.1 185 0.0070 2.90 1.01 Pipe Channel, 8" CL
8.0" Round Area= 0.3 sf Perim=2.1"' r=0.17' n=0.013

0.1 68 0.0110 8.76 43.02 Pipe Channel, 30" CMP

30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63' n=0.013

215 1,028 Total
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Summary for Subcatchment 4S: Subcatchment 4E

Runoff = 0.12cfs@ 12.19 hrs, Volume= 0.010 af, Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.90"

Area (sf) CN Description
1,608 77 Woods, Poor, HSG C
1,608 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.8 100 0.0930 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
14 194 0.2240 2.37 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

13.2 294 Total

Summary for Subcatchment 5S: Subcatchment 5E

Runoff = 0.17 cfs @ 12.20 hrs, Volume= 0.015 af, Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.90"

Area (sf) CN Description
2,390 77 Woods, Poor, HSG C

2,390 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.0970 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.4 48 0.2000 2.24 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
2.1 131 0.0450 1.06 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv= 5.0 fps

14.1 279 Total
Summary for Subcatchment 6S: Subcatchment 6E

Runoff = 991 cfs @ 12.34 hrs, Volume= 1.133 af, Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.90"
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Area (sf) CN Description

147,218 77 Woods, Poor, HSG C
26,743 77 Brush, Poor, HSG C
1,498 89 Gravel roads, HSG C

175,459 77 Weighted Average

175,459 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
16.5 100 0.0400 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.5 394 0.0560 1.18 Shallow Concentrated Flow, Shallow Conc
Woodland Kv= 5.0 fps
2.4 256 0.1240 1.76 Shallow Concentrated Flow, Shallow Conc

Woodland Kv= 5.0 fps

244 750 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 2.399 ac, 13.29% Impervious, Inflow Depth > 3.69" for 50-Year event
Inflow = 9.00cfs @ 12.14 hrs, Volume= 0.737 af
Outflow = 9.00cfs @ 12.14 hrs, Volume= 0.737 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 8.858 ac, 0.78% Impervious, Inflow Depth > 3.37" for 50-Year event
Inflow = 20.94 cfs @ 12.37 hrs, Volume= 2.491 af
Outflow = 20.94 cfs @ 12.37 hrs, Volume= 2.491 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 5.611 ac, 17.39% Impervious, Inflow Depth > 3.78" for 50-Year event
Inflow = 16.23 cfs @ 12.29 hrs, Volume= 1.767 af
Outflow = 16.23 cfs @ 12.29 hrs, Volume= 1.767 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach 4R: (new Reach)

Inflow Area = 0.037 ac, 0.00% Impervious, Inflow Depth > 3.38" for 50-Year event
Inflow = 0.12cfs @ 12.19 hrs, Volume= 0.010 af
Outflow = 0.12cfs @ 12.19 hrs, Volume= 0.010 af, Atten= 0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 5R: (new Reach)

Inflow Area = 0.055ac, 0.00% Impervious, Inflow Depth > 3.38" for 50-Year event
Inflow = 0.17 cfs @ 12.20 hrs, Volume= 0.015 af
Outflow = 0.17 cfs @ 12.20 hrs, Volume= 0.015 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 4.028 ac, 0.00% Impervious, Inflow Depth > 3.38" for 50-Year event
Inflow = 991 cfs @ 12.34 hrs, Volume= 1.133 af
Outflow = 991cfs@ 12.34 hrs, Volume= 1.133 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Subcatchment 1E Runoff Area=104,520 sf 13.29% Impervious Runoff Depth>4.23"
Flow Length=566" Tc=9.7 min CN=80 Runoff=10.30 cfs 0.846 af

Subcatchment2S: Subcatchment 2E Runoff Area=385,839 sf 0.78% Impervious Runoff Depth>3.90"
Flow Length=936' Tc=26.8 min CN=77 Runoff=24.18 cfs 2.878 af

Subcatchment3S: Subcatchment 3aE Runoff Area=244,405 sf 17.39% Impervious Runoff Depth>4.33"
Flow Length=1,028" Tc=21.5min CN=81 Runoff=18.52 cfs 2.023 af

Subcatchment4S: Subcatchment4E Runoff Area=1,608 sf 0.00% Impervious Runoff Depth>3.91"
Flow Length=294' Tc=13.2 min CN=77 Runoff=0.13 cfs 0.012 af

Subcatchment5S: Subcatchment5E Runoff Area=2,390 sf 0.00% Impervious Runoff Depth>3.91"
Flow Length=279" Tc=14.1 min CN=77 Runoff=0.19 cfs 0.018 af

Subcatchment6S: Subcatchment 6E Runoff Area=175,459 sf 0.00% Impervious Runoff Depth>3.90"
Flow Length=750" Tc=24.4 min CN=77 Runoff=11.44 cfs 1.310 af

Reach 1R: (new Reach) Inflow=10.30 cfs 0.846 af
Outflow=10.30 cfs 0.846 af

Reach 2R: (new Reach) Inflow=24.18 cfs 2.878 af
Outflow=24.18 cfs 2.878 af

Reach 3R: (new Reach) Inflow=18.52 cfs 2.023 af
Outflow=18.52 cfs 2.023 af

Reach 4R: (new Reach) Inflow=0.13 cfs 0.012 af
Outflow=0.13 cfs 0.012 af

Reach 5R: (new Reach) Inflow=0.19 cfs 0.018 af
Outflow=0.19 cfs 0.018 af

Reach 6R: (new Reach) Inflow=11.44 cfs 1.310 af
Outflow=11.44 cfs 1.310 af
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Summary for Subcatchment 1S: Subcatchment 1E

Runoff = 10.30 cfs @ 12.14 hrs, Volume= 0.846 af, Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description
76,063 77 Woods, Poor, HSG C
13,889 98 Paved parking & roofs
1,272 89 Gravel roads, HSG C
13,296 77 Brush, Poor, HSG C
104,520 80 Weighted Average

90,631 86.71% Pervious Area
13,889 13.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.1 50 0.1900 0.16 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
2.0 207 0.1159 1.70 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
24 243 0.1110 1.67 Shallow Concentrated Flow, Shallow Conc. Flow
Woodland Kv=5.0 fps
0.1 41 0.0976 5.03 Shallow Concentrated Flow, Rip-Rap
Unpaved Kv= 16.1 fps
0.1 25 0.0928 6.18 Shallow Concentrated Flow, Sidewalk-Street

Paved Kv=20.3 fps

9.7 566 Total
Summary for Subcatchment 2S: Subcatchment 2E

Runoff = 2418 cfs @ 12.37 hrs, Volume= 2.878 af, Depth> 3.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description

313,026 77 Woods, Poor, HSG C
3,014 98 Paved parking & roofs
9,449 89 Gravel roads, HSG C

60,350 77 Brush, Poor, HSG C

385,839 77 Weighted Average

382,825 99.22% Pervious Area
3,014 0.78% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
20.0 100 0.0250 0.08 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.0 386 0.0668 1.29 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
1.1 247 0.0640 3.79 Shallow Concentrated Flow, Shallow Conc.
Grassed Waterway Kv= 15.0 fps
0.1 37 0.0110 5.62 442 Pipe Channel, 12" pipe

12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 166 0.0970 4.67 Shallow Concentrated Flow, Shallow Conc
Grassed Waterway Kv= 15.0 fps

26.8 936 Total
Summary for Subcatchment 3S: Subcatchment 3aE

Runoff = 18.52 cfs @ 12.29 hrs, Volume= 2.023 af, Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description
192,370 77 Woods, Poor, HSG C
42,511 98 Paved parking & roofs
9,524 77 Brush, Poor, HSG C
244,405 81 Weighted Average

201,894 82.61% Pervious Area
42,511 17.39% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.0 100 0.0610 0.12 Sheet Flow, Sheet Flow

Woods: Light underbrush n=0.400 P2=3.10"

2.1 199 0.0980 1.57 Shallow Concentrated Flow, Shallow Conc.
Woodland Kv= 5.0 fps

2.3 148 0.0470 1.08 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

1.1 157 0.2100 2.29 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.1 12 0.5830 3.82 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

0.3 55 0.0470 3.49 Shallow Concentrated Flow, Shallow Concentrated Flow - grass
Unpaved Kv= 16.1 fps

0.4 104 0.0540 4,72 Shallow Concentrated Flow, Shallow Conc. Pavement
Paved Kv=20.3 fps

1.1 185 0.0070 2.90 1.01 Pipe Channel, 8" CL
8.0" Round Area= 0.3 sf Perim=2.1"' r=0.17' n=0.013

0.1 68 0.0110 8.76 43.02 Pipe Channel, 30" CMP

30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63' n=0.013

215 1,028 Total
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Summary for Subcatchment 4S: Subcatchment 4E

Runoff = 0.13cfs@ 12.18 hrs, Volume= 0.012 af, Depth> 3.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description
1,608 77 Woods, Poor, HSG C
1,608 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.8 100 0.0930 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
14 194 0.2240 2.37 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv= 5.0 fps

13.2 294 Total

Summary for Subcatchment 5S: Subcatchment 5E

Runoff = 0.19cfs @ 12.20 hrs, Volume= 0.018 af, Depth> 3.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description
2,390 77 Woods, Poor, HSG C

2,390 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.0970 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.4 48 0.2000 2.24 Shallow Concentrated Flow, Shallow Conc
Woodland Kv=5.0 fps
2.1 131 0.0450 1.06 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv= 5.0 fps

14.1 279 Total
Summary for Subcatchment 6S: Subcatchment 6E

Runoff = 11.44 cfs @ 12.34 hrs, Volume= 1.310 af, Depth> 3.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=6.50"
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Area (sf) CN Description

147,218 77 Woods, Poor, HSG C
26,743 77 Brush, Poor, HSG C
1,498 89 Gravel roads, HSG C

175,459 77 Weighted Average

175,459 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
16.5 100 0.0400 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
5.5 394 0.0560 1.18 Shallow Concentrated Flow, Shallow Conc
Woodland Kv= 5.0 fps
2.4 256 0.1240 1.76 Shallow Concentrated Flow, Shallow Conc

Woodland Kv= 5.0 fps

244 750 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 2.399 ac, 13.29% Impervious, Inflow Depth > 4.23" for 100-Year event
Inflow = 10.30 cfs @ 12.14 hrs, Volume= 0.846 af
Outflow = 10.30 cfs @ 12.14 hrs, Volume= 0.846 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 8.858 ac, 0.78% Impervious, Inflow Depth > 3.90" for 100-Year event
Inflow = 2418 cfs @ 12.37 hrs, Volume= 2.878 af
Outflow = 2418 cfs @ 12.37 hrs, Volume= 2.878 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 5.611 ac, 17.39% Impervious, Inflow Depth > 4.33" for 100-Year event
Inflow = 18.52 cfs @ 12.29 hrs, Volume= 2.023 af
Outflow = 18.52 cfs @ 12.29 hrs, Volume= 2.023 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach 4R: (new Reach)

Inflow Area = 0.037 ac, 0.00% Impervious, Inflow Depth > 3.91" for 100-Year event
Inflow = 0.13cfs @ 12.18 hrs, Volume= 0.012 af
Outflow = 0.13cfs @ 12.18 hrs, Volume= 0.012 af, Atten= 0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 5R: (new Reach)

Inflow Area = 0.055 ac, 0.00% Impervious, Inflow Depth > 3.91" for 100-Year event
Inflow = 0.19cfs @ 12.20 hrs, Volume= 0.018 af
Outflow = 0.19cfs @ 12.20 hrs, Volume= 0.018 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 4.028 ac, 0.00% Impervious, Inflow Depth > 3.90" for 100-Year event
Inflow = 11.44 cfs @ 12.34 hrs, Volume= 1.310 af
Outflow = 11.44 cfs @ 12.34 hrs, Volume= 1.310 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
6.486 74 >75% Grass cover, Good, HSG C (1P, 2aP, 2cP, 3P, 6bP)
0.125 77 Brush, Poor, HSG C (1P, 2aP, 3P)
1.961 77 Woods, Poor, HSG C (1P, 2aP, 2cP, 3P)
0.216 89 Gravel roads, HSG C (2cP)
12.200 98 Paved parking & roofs (1P, 2bP, 2cP, 3P, 6aP, 6bP)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1P: Subcatchment 1 Runoff Area=72,888 sf 43.43% Impervious Runoff Depth>1.76"
Flow Length=312" Tc=8.4 min CN=85 Runoff=3.13 cfs 0.245 af

Subcatchment2aP: Subcatchment 2a Runoff Area=73,431 sf 0.00% Impervious Runoff Depth>1.14"
Flow Length=1,218" Tc=30.2 min CN=76 Runoff=1.23 cfs 0.161 af

Subcatchment2bP: Subcatchment2b Runoff Area=121,380 sf 100.00% Impervious Runoff Depth>2.97"
Tc=5.0 min CN=98 Runoff=8.71 cfs 0.689 af

Subcatchment2cP: Subcatchment2c Runoff Area=344,822 sf 76.91% Impervious Runoff Depth>2.44"
Flow Length=1,463" Tc=5.1 min CN=93 Runoff=22.01 cfs 1.612 af

Subcatchment3P: Subcatchment3 Runoff Area=134,045 sf 52.47% Impervious Runoff Depth>1.91"
Flow Length=591" Tc=14.9 min CN=87 Runoff=5.22 cfs 0.490 af

Subcatchment6aP: Subcatchment6a Runoff Area=9,900 sf 100.00% Impervious Runoff Depth>2.97"
Tc=5.0 min  CN=98 Runoff=0.71 cfs 0.056 af

Subcatchment6bP: Subcatchment6b Runoff Area=157,761 sf 20.88% Impervious Runoff Depth>1.33"
Flow Length=836" Tc=16.8 min CN=79 Runoff=4.01 cfs 0.402 af

Reach 1R: (new Reach) Inflow=3.13 cfs 0.245 af
Outflow=3.13 cfs 0.245 af

Reach 2R: (new Reach) Inflow=6.56 cfs 2.087 af
Outflow=6.56 cfs 2.087 af

Reach 3R: (new Reach) Inflow=5.22 cfs 0.490 af
Outflow=5.22 cfs 0.490 af

Reach 6R: (new Reach) Inflow=2.58 cfs 0.345 af
Outflow=2.58 cfs 0.345 af

Pond 2D: Detention Pond 2 Peak Elev=152.53" Storage=47,157 cf Inflow=30.60 cfs 2.247 af
Outflow=5.34 cfs 1.926 af

Pond 2F: Sediment Forebay 2 Peak Elev=152.53" Storage=3,031 cf Inflow=22.01 cfs 1.612 af
Outflow=22.01 cfs 1.558 af

Pond 6Da: Detention Pond 6 Peak Elev=153.25' Storage=708 cf Inflow=4.32 cfs 0.447 af
Outflow=4.31 cfs 0.431 af

Pond 6Db: Detention Pond 6 Peak Elev=153.25' Storage=5,764 cf Inflow=4.31 cfs 0.431 af
Outflow=2.58 cfs 0.345 af

Pond 6F: Sediment Forebay 6 Peak Elev=153.98' Storage=563 cf Inflow=4.01 cfs 0.402 af
Outflow=4.01 cfs 0.391 af
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Summary for Subcatchment 1P: Subcatchment 1

Runoff = 3.13cfs@ 12.12 hrs, Volume= 0.245 af, Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description
16,934 77 Woods, Poor, HSG C
31,652 98 Paved parking & roofs
3,076 77 Brush, Poor, HSG C
21,226 74  >75% Grass cover, Good, HSG C

72,888 85 Weighted Average

41,236 56.57% Pervious Area
31,652 43.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.5 6 0.0200 0.07 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=3.10"
6.2 94 0.4100 0.25 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.2 29 0.3100 2.78 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv=5.0 fps
0.4 101 0.0528 4.66 Shallow Concentrated Flow, Shallow Conc - Paved
Paved Kv=20.3 fps
0.1 82 0.0730 19.46 61.12 Pipe Channel, 15" HDPE

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

8.4 312 Total
Summary for Subcatchment 2aP: Subcatchment 2a

Runoff = 1.23 cfs @ 12.45 hrs, Volume= 0.161 af, Depth> 1.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description
39,122 77 Woods, Poor, HSG C
787 77 Brush, Poor, HSG C
33,522 74 >75% Grass cover, Good, HSG C
73,431 76  Weighted Average
73,431 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.3 100 0.0050 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
2.3 157 0.0050 1.14 Shallow Concentrated Flow, Relocated Stream
Unpaved Kv= 16.1 fps
0.1 61 0.1990 7.18 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
8.0 544 0.0050 1.14 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.3 112 0.2080 7.34 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.2 72 0.2360 7.82 Shallow Concentrated Flow, Existing Stream
Unpaved Kv= 16.1 fps
2.0 172 0.0080 1.44 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

30.2 1,218 Total
Summary for Subcatchment 2bP: Subcatchment 2b

Runoff = 8.71cfs @ 12.07 hrs, Volume= 0.689 af, Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description
121,380 98 Paved parking & roofs

121,380 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Summary for Subcatchment 2cP: Subcatchment 2c

Runoff = 22.01 cfs @ 12.07 hrs, Volume= 1.612 af, Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description
265,213 98 Paved parking & roofs
69,388 74 >75% Grass cover, Good, HSG C
9,429 89 Gravel roads, HSG C
792 77 Woods, Poor, HSG C
344,822 93 Weighted Average
79,609 23.09% Pervious Area
265,213 76.91% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.4 100 0.0150 1.21 Sheet Flow, Sheet
Smooth surfaces n=0.011 P2=3.10"
0.9 195 0.0292 3.47 Shallow Concentrated Flow, Shallow Conc
Paved Kv=20.3 fps
28 1,168 0.0070 6.99 34.32 Pipe Channel, Pipe
30.0" Round Area= 4.9 sf Perim=7.9' r=0.63' n=0.013
51 1,463 Total
Summary for Subcatchment 3P: Subcatchment 3
Runoff = 522 cfs @ 12.21 hrs, Volume= 0.490 af, Depth> 1.91"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"
Area (sf) CN Description
* 28,593 77 Woods, Poor, HSG C
70,332 98 Paved parking & roofs
1,566 77 Brush, Poor, HSG C
33,554 74 >75% Grass cover, Good, HSG C
134,045 87 Weighted Average
63,713 47.53% Pervious Area
70,332 52.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.3 14 0.4300 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 66 0.3000 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.4 5 1.0000 0.20 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 76 0.4000 0.24 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
1.0 13 0.7800 0.22 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.6 119 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.0 298 0.0127 5.1 4.02 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25' n=0.013
14.9 591 Total
Summary for Subcatchment 6aP: Subcatchment 6a
Runoff = 0.71cfs @ 12.07 hrs, Volume= 0.056 af, Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-Year Rainfall=3.20"
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Area (sf) CN Description
9,900 98 Paved parking & roofs

9,900 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct

Summary for Subcatchment 6bP: Subcatchment 6b

Runoff = 401 cfs@ 12.24 hrs, Volume= 0.402 af, Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description

124,823 74 >75% Grass cover, Good, HSG C
32,938 98 Paved parking & roofs

157,761 79 Weighted Average

124,823 79.12% Pervious Area
32,938 20.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.0250 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
6.6 436 0.0250 1.11 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture Kv=7.0 fps
1.0 270 0.0810 4.58 Shallow Concentrated Flow, Swale
Unpaved Kv= 16.1 fps
0.1 30 0.3300 9.25 Shallow Concentrated Flow, RipRap

Unpaved Kv= 16.1 fps

16.8 836 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 1.673 ac, 43.43% Impervious, Inflow Depth > 1.76" for 2-Year event
Inflow = 3.13cfs @ 12.12 hrs, Volume= 0.245 af
Outflow = 3.13cfs @ 12.12 hrs, Volume= 0.245 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 12.388 ac, 71.64% Impervious, Inflow Depth > 2.02" for 2-Year event
Inflow = 6.56 cfs @ 12.48 hrs, Volume= 2.087 af
Outflow = 6.56 cfs @ 12.48 hrs, Volume= 2.087 af, Atten=0%, Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 3.077 ac, 52.47% Impervious, Inflow Depth > 1.91" for 2-Year event
Inflow = 522 cfs @ 12.21 hrs, Volume= 0.490 af
Outflow = 522 cfs @ 12.21 hrs, Volume= 0.490 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 1.07" for 2-Year event
Inflow = 258 cfs @ 12.51 hrs, Volume= 0.345 af
Outflow = 258 cfs @ 12.51 hrs, Volume= 0.345 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 2D: Detention Pond 2

Inflow Area = 10.703 ac, 82.92% Impervious, Inflow Depth > 2.52" for 2-Year event
Inflow = 30.60 cfs @ 12.08 hrs, Volume= 2.247 af

Outflow = 534 cfs @ 12.53 hrs, Volume= 1.926 af, Atten=83%, Lag=27.2 min
Primary = 534 cfs @ 12.53 hrs, Volume= 1.926 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=152.53' @ 12.53 hrs Surf.Area= 16,811 sf Storage= 47,157 cf

Plug-Flow detention time= 160.5 min calculated for 1.922 af (86% of inflow)
Center-of-Mass det. time= 100.4 min ( 889.8 - 789.3 )

Volume Invert Avail.Storage Storage Description
#1 148.00' 113,289 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
148.00 5,838 0 0
149.00 7,464 6,651 6,651
150.00 9,270 8,367 15,018
151.00 11,210 10,240 25,258
152.00 15,532 13,371 38,629
153.00 17,957 16,745 55,374
154.00 20,095 19,026 74,400
155.00 22,304 21,200 95,599

155.75 24,868 17,690 113,289
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Device Routing Invert Outlet Devices

#1  Primary 149.75' 8.0" Vert. Orifice/Grate C= 0.600

#2  Primary 149.60' 8.0" Vert. Orifice/Grate C= 0.600

#3  Primary 152.50' 15.0" Vert. Orifice/Grate C= 0.600

#4  Primary 153.75'" 15.0" Vert. Orifice/Grate C= 0.600

#5  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=5.34 cfs @ 12.53 hrs HW=152.53' TW=0.00" (Dynamic Tailwater)
1=Orifice/Grate (Orifice Controls 2.63 cfs @ 7.53 fps)
2=0rifice/Grate (Orifice Controls 2.71 cfs @ 7.75 fps)
3=0rifice/Grate (Orifice Controls 0.00 cfs @ 0.55 fps)
4=Qrifice/Grate ( Controls 0.00 cfs)
5=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2F: Sediment Forebay 2

Inflow Area = 7.916 ac, 76.91% Impervious, Inflow Depth > 2.44" for 2-Year event
Inflow = 22.01 cfs @ 12.07 hrs, Volume= 1.612 af

Outflow = 22.01cfs @ 12.08 hrs, Volume= 1.558 af, Atten= 0%, Lag= 0.4 min
Primary = 22.01 cfs @ 12.08 hrs, Volume= 1.558 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=152.53' @ 12.57 hrs Surf.Area= 2,039 sf Storage= 3,031 cf

Plug-Flow detention time= 32.3 min calculated for 1.555 af (96% of inflow)
Center-of-Mass det. time= 13.0 min ( 804.5-791.5)

Volume Invert Avail.Storage Storage Description

#1 150.00' 3,031 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 1,028 0 0

151.00 1,497 1,263 1,263

152.00 2,039 1,768 3,031
Device Routing Invert Outlet Devices

#1  Primary 151.65' 65.9'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 152.00' 110.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2.72 273 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=21.23 cfs @ 12.08 hrs HW=151.91' TW=151.65" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 21.23 cfs @ 1.23 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Da: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 1.39" for 2-Year event
Inflow = 4.32cfs @ 12.24 hrs, Volume= 0.447 af

Outflow = 431 cfs @ 12.24 hrs, Volume= 0.431 af, Atten= 0%, Lag= 0.0 min
Primary = 431cfs@ 12.24 hrs, Volume= 0.431 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=153.25' @ 12.56 hrs Surf.Area= 650 sf Storage= 708 cf

Plug-Flow detention time= 29.7 min calculated for 0.431 af (96% of inflow)
Center-of-Mass det. time= 10.2 min ( 856.7 - 846.5)

Volume Invert Avail.Storage Storage Description

#1 150.00' 708 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 106 0 0

151.00 330 218 218

152.00 650 490 708
Device Routing Invert Outlet Devices

#1  Primary 151.50' 6.0'long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.00 cfs @ 12.24 hrs HW=152.52" TW=152.75" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Db: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 1.34" for 2-Year event
Inflow = 4.31cfs @ 12.24 hrs, Volume= 0.431 af

Outflow = 258 cfs @ 12.51 hrs, Volume= 0.345 af, Atten=40%, Lag= 16.3 min
Primary = 258 cfs @ 12.51 hrs, Volume= 0.345 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=153.25' @ 12.51 hrs Surf.Area= 3,558 sf Storage= 5,764 cf

Plug-Flow detention time= 126.8 min calculated for 0.344 af (80% of inflow)
Center-of-Mass det. time= 49.0 min ( 905.7 - 856.7 )
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Volume Invert Avail.Storage  Storage Description
#1 150.00' 14,261 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
150.00 325 0 0
151.00 870 598 598
152.00 2,222 1,546 2,144
153.00 3,326 2,774 4,918
154.00 4,271 3,799 8,716
155.00 6,818 5,545 14,261
Device Routing Invert Outlet Devices
#1  Primary 152.50' 18.0" Vert. Orifice/Grate C= 0.600
#2  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=2.57 cfs @ 12.51 hrs HW=153.24" TW=0.00' (Dynamic Tailwater)

1=Orifice/Grate (Orifice Controls 2.57 cfs @ 2.94 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6F: Sediment Forebay 6

Inflow Area = 3.622 ac, 20.88% Impervious, Inflow Depth > 1.33" for 2-Year event
Inflow = 401 cfs @ 12.24 hrs, Volume= 0.402 af

Outflow = 401 cfs@ 12.25 hrs, Volume= 0.391 af, Atten= 0%, Lag= 0.3 min
Primary = 401 cfs @ 12.25 hrs, Volume= 0.391 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=153.98' @ 12.25 hrs Surf.Area= 553 sf Storage= 563 cf

Plug-Flow detention time= 20.8 min calculated for 0.391 af (97% of inflow)
Center-of-Mass det. time= 5.9 min ( 859.7 - 853.8 )

Volume Invert Avail.Storage Storage Description

#1 152.00' 574 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 68 0 0

153.00 260 164 164

154.00 559 410 574
Device Routing Invert Outlet Devices

#1  Primary 153.80" 21.9'long x 6.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 154.00' 23.1'long x 10.0' breadth Broad-Crested Rectangular Weir
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Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=4.01 cfs @ 12.25 hrs HW=153.98' TW=152.57" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 4.01 cfs @ 1.01 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1P: Subcatchment 1 Runoff Area=72,888 sf 43.43% Impervious Runoff Depth>3.00"
Flow Length=312" Tc=8.4 min CN=85 Runoff=5.31 cfs 0.418 af

Subcatchment2aP: Subcatchment 2a Runoff Area=73,431 sf 0.00% Impervious Runoff Depth>2.20"
Flow Length=1,218" Tc=30.2 min CN=76 Runoff=2.44 cfs 0.308 af

Subcatchment2bP: Subcatchment2b Runoff Area=121,380 sf 100.00% Impervious Runoff Depth>4.36"
Tc=5.0 min CN=98 Runoff=12.61 cfs 1.013 af

Subcatchment2cP: Subcatchment2c Runoff Area=344,822 sf 76.91% Impervious Runoff Depth>3.80"
Flow Length=1,463" Tc=5.1 min CN=93 Runoff=33.45 cfs 2.509 af

Subcatchment 3P: Subcatchment3 Runoff Area=134,045 sf 52.47% Impervious Runoff Depth>3.18"
Flow Length=591" Tc=14.9 min CN=87 Runoff=8.60 cfs 0.817 af

Subcatchment6aP: Subcatchment6a Runoff Area=9,900 sf 100.00% Impervious Runoff Depth>4.36"
Tc=5.0 min CN=98 Runoff=1.03 cfs 0.083 af

Subcatchment6bP: Subcatchment6b Runoff Area=157,761 sf 20.88% Impervious Runoff Depth>2.45"
Flow Length=836" Tc=16.8 min CN=79 Runoff=7.51 cfs 0.740 af

Reach 1R: (new Reach) Inflow=5.31 cfs 0.418 af
Outflow=5.31 cfs 0.418 af

Reach 2R: (new Reach) Inflow=12.89 cfs 3.441 af
Outflow=12.89 cfs 3.441 af

Reach 3R: (new Reach) Inflow=8.60 cfs 0.817 af
Outflow=8.60 cfs 0.817 af

Reach 6R: (new Reach) Inflow=6.36 cfs 0.707 af
Outflow=6.36 cfs 0.707 af

Pond 2D: Detention Pond 2 Peak Elev=153.60" Storage=66,536 cf Inflow=46.08 cfs 3.464 af
Outflow=10.46 cfs 3.133 af

Pond 2F: Sediment Forebay 2 Peak Elev=153.60" Storage=3,031 cf Inflow=33.45 cfs 2.509 af
Outflow=33.64 cfs 2.451 af

Pond 6Da: Detention Pond 6 Peak Elev=153.81"' Storage=708 cf Inflow=8.04 cfs 0.812 af
Outflow=8.11 cfs 0.795 af

Pond 6Db: Detention Pond 6 Peak Elev=153.81" Storage=7,909 cf Inflow=8.11 cfs 0.795 af
Outflow=6.36 cfs 0.707 af

Pond 6F: Sediment Forebay 6 Peak Elev=154.06' Storage=574 cf Inflow=7.51 cfs 0.740 af
Outflow=7.58 cfs 0.729 af
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Summary for Subcatchment 1P: Subcatchment 1

Runoff = 531cfs@ 12.12 hrs, Volume= 0.418 af, Depth> 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.60"

Area (sf) CN Description
16,934 77 Woods, Poor, HSG C
31,652 98 Paved parking & roofs
3,076 77 Brush, Poor, HSG C
21,226 74  >75% Grass cover, Good, HSG C
72,888 85 Weighted Average

41,236 56.57% Pervious Area
31,652 43.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.5 6 0.0200 0.07 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=3.10"
6.2 94 0.4100 0.25 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.2 29 0.3100 2.78 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv=5.0 fps
0.4 101 0.0528 4.66 Shallow Concentrated Flow, Shallow Conc - Paved
Paved Kv=20.3 fps
0.1 82 0.0730 19.46 61.12 Pipe Channel, 15" HDPE

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

8.4 312 Total
Summary for Subcatchment 2aP: Subcatchment 2a

Runoff = 244 cfs @ 12.43 hrs, Volume= 0.308 af, Depth> 2.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.60"

Area (sf) CN Description
39,122 77 Woods, Poor, HSG C
787 77 Brush, Poor, HSG C
33,522 74 >75% Grass cover, Good, HSG C
73,431 76  Weighted Average
73,431 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.3 100 0.0050 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
2.3 157 0.0050 1.14 Shallow Concentrated Flow, Relocated Stream
Unpaved Kv= 16.1 fps
0.1 61 0.1990 7.18 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
8.0 544 0.0050 1.14 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.3 112 0.2080 7.34 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.2 72 0.2360 7.82 Shallow Concentrated Flow, Existing Stream
Unpaved Kv= 16.1 fps
2.0 172 0.0080 1.44 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

30.2 1,218 Total
Summary for Subcatchment 2bP: Subcatchment 2b

Runoff = 12.61 cfs @ 12.07 hrs, Volume= 1.013 af, Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.60"

Area (sf) CN Description
121,380 98 Paved parking & roofs

121,380 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Summary for Subcatchment 2cP: Subcatchment 2c

Runoff = 33.45cfs @ 12.07 hrs, Volume= 2.509 af, Depth> 3.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.60"

Area (sf) CN Description
265,213 98 Paved parking & roofs
69,388 74 >75% Grass cover, Good, HSG C
9,429 89 Gravel roads, HSG C
792 77 Woods, Poor, HSG C
344,822 93 Weighted Average
79,609 23.09% Pervious Area
265,213 76.91% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.4 100 0.0150 1.21 Sheet Flow, Sheet
Smooth surfaces n=0.011 P2=3.10"
0.9 195 0.0292 3.47 Shallow Concentrated Flow, Shallow Conc
Paved Kv=20.3 fps
28 1,168 0.0070 6.99 34.32 Pipe Channel, Pipe
30.0" Round Area= 4.9 sf Perim=7.9' r=0.63' n=0.013
51 1,463 Total
Summary for Subcatchment 3P: Subcatchment 3
Runoff = 8.60 cfs @ 12.20 hrs, Volume= 0.817 af, Depth> 3.18"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.60"
Area (sf) CN Description
* 28,593 77 Woods, Poor, HSG C
70,332 98 Paved parking & roofs
1,566 77 Brush, Poor, HSG C
33,554 74 >75% Grass cover, Good, HSG C
134,045 87 Weighted Average
63,713 47.53% Pervious Area
70,332 52.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.3 14 0.4300 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 66 0.3000 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.4 5 1.0000 0.20 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 76 0.4000 0.24 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
1.0 13 0.7800 0.22 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.6 119 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.0 298 0.0127 5.1 4.02 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25' n=0.013
14.9 591 Total
Summary for Subcatchment 6aP: Subcatchment 6a
Runoff = 1.03 cfs @ 12.07 hrs, Volume= 0.083 af, Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-Year Rainfall=4.60"
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Area (sf) CN Description
9,900 98 Paved parking & roofs

9,900 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct

Summary for Subcatchment 6bP: Subcatchment 6b

Runoff = 7.51cfs @ 12.24 hrs, Volume= 0.740 af, Depth> 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.60"

Area (sf) CN Description

124,823 74 >75% Grass cover, Good, HSG C
32,938 98 Paved parking & roofs

157,761 79 Weighted Average

124,823 79.12% Pervious Area
32,938 20.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.0250 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
6.6 436 0.0250 1.11 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture Kv=7.0 fps
1.0 270 0.0810 4.58 Shallow Concentrated Flow, Swale
Unpaved Kv= 16.1 fps
0.1 30 0.3300 9.25 Shallow Concentrated Flow, RipRap

Unpaved Kv= 16.1 fps

16.8 836 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 1.673 ac, 43.43% Impervious, Inflow Depth > 3.00" for 10-Year event
Inflow = 531cfs@ 12.12 hrs, Volume= 0.418 af
Outflow = 531cfs@ 12.12 hrs, Volume= 0.418 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 12.388 ac, 71.64% Impervious, Inflow Depth > 3.33" for 10-Year event
Inflow = 12.89 cfs @ 12.45 hrs, Volume= 3.441 af
Outflow = 12.89 cfs @ 12.45 hrs, Volume= 3.441 af, Atten= 0%, Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 3.077 ac, 52.47% Impervious, Inflow Depth > 3.18" for 10-Year event
Inflow = 8.60 cfs @ 12.20 hrs, Volume= 0.817 af
Outflow = 8.60 cfs @ 12.20 hrs, Volume= 0.817 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 2.20" for 10-Year event
Inflow = 6.36 cfs @ 12.37 hrs, Volume= 0.707 af
Outflow = 6.36 cfs @ 12.37 hrs, Volume= 0.707 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 2D: Detention Pond 2

Inflow Area = 10.703 ac, 82.92% Impervious, Inflow Depth > 3.88" for 10-Year event
Inflow = 46.08 cfs @ 12.08 hrs, Volume= 3.464 af

Outflow = 10.46 cfs @ 12.46 hrs, Volume= 3.133 af, Atten=77%, Lag= 23.2 min
Primary = 10.46 cfs @ 12.46 hrs, Volume= 3.133 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=153.60' @ 12.46 hrs Surf.Area= 19,240 sf Storage= 66,536 cf

Plug-Flow detention time= 145.8 min calculated for 3.126 af (90% of inflow)
Center-of-Mass det. time= 99.8 min ( 877.7 - 777.9)

Volume Invert Avail.Storage Storage Description
#1 148.00' 113,289 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
148.00 5,838 0 0
149.00 7,464 6,651 6,651
150.00 9,270 8,367 15,018
151.00 11,210 10,240 25,258
152.00 15,532 13,371 38,629
153.00 17,957 16,745 55,374
154.00 20,095 19,026 74,400
155.00 22,304 21,200 95,599

155.75 24,868 17,690 113,289
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Device Routing Invert Outlet Devices

#1  Primary 149.75' 8.0" Vert. Orifice/Grate C= 0.600

#2  Primary 149.60' 8.0" Vert. Orifice/Grate C= 0.600

#3  Primary 152.50' 15.0" Vert. Orifice/Grate C= 0.600

#4  Primary 153.75'" 15.0" Vert. Orifice/Grate C= 0.600

#5  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=10.44 cfs @ 12.46 hrs HW=153.60' TW=0.00" (Dynamic Tailwater)
1=Orifice/Grate (Orifice Controls 3.15 cfs @ 9.03 fps)
2=0rifice/Grate (Orifice Controls 3.22 cfs @ 9.22 fps)
3=0rifice/Grate (Orifice Controls 4.07 cfs @ 3.57 fps)
4=Qrifice/Grate ( Controls 0.00 cfs)
5=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2F: Sediment Forebay 2

Inflow Area = 7.916 ac, 76.91% Impervious, Inflow Depth > 3.80" for 10-Year event
Inflow = 33.45cfs @ 12.07 hrs, Volume= 2.509 af

Outflow = 33.64 cfs @ 12.08 hrs, Volume= 2.451 af, Atten= 0%, Lag= 0.4 min
Primary = 33.64 cfs @ 12.08 hrs, Volume= 2.451 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=153.60' @ 12.51 hrs Surf.Area= 2,039 sf Storage= 3,031 cf

Plug-Flow detention time= 24.3 min calculated for 2.446 af (97% of inflow)
Center-of-Mass det. time= 10.5 min ( 790.2 - 779.6 )

Volume Invert Avail.Storage Storage Description

#1 150.00' 3,031 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 1,028 0 0

151.00 1,497 1,263 1,263

152.00 2,039 1,768 3,031
Device Routing Invert Outlet Devices

#1  Primary 151.65' 65.9'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 152.00' 110.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2.72 273 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=0.00 cfs @ 12.08 hrs HW=152.23"' TW=152.58" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Da: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 2.53" for 10-Year event
Inflow = 8.04 cfs @ 12.24 hrs, Volume= 0.812 af

Outflow = 8.11cfs @ 12.24 hrs, Volume= 0.795 af, Atten= 0%, Lag= 0.2 min
Primary = 8.11cfs @ 12.24 hrs, Volume= 0.795 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=153.81' @ 12.42 hrs Surf.Area= 650 sf Storage= 708 cf

Plug-Flow detention time= 17.6 min calculated for 0.794 af (98% of inflow)
Center-of-Mass det. time= 6.2 min ( 837.3 - 831.1)

Volume Invert Avail.Storage Storage Description

#1 150.00' 708 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 106 0 0

151.00 330 218 218

152.00 650 490 708
Device Routing Invert Outlet Devices

#1  Primary 151.50' 6.0'long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.00 cfs @ 12.24 hrs HW=153.54' TW=153.66" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Db: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 2.48" for 10-Year event
Inflow = 8.11cfs @ 12.24 hrs, Volume= 0.795 af

Outflow = 6.36 cfs @ 12.37 hrs, Volume= 0.707 af, Atten=22%, Lag= 7.8 min
Primary = 6.36 cfs @ 12.37 hrs, Volume= 0.707 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=153.81' @ 12.37 hrs Surf.Area= 4,088 sf Storage= 7,909 cf

Plug-Flow detention time= 82.4 min calculated for 0.705 af (89% of inflow)
Center-of-Mass det. time= 31.7 min ( 869.0 - 837.3)
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Volume Invert Avail.Storage  Storage Description
#1 150.00' 14,261 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
150.00 325 0 0
151.00 870 598 598
152.00 2,222 1,546 2,144
153.00 3,326 2,774 4,918
154.00 4,271 3,799 8,716
155.00 6,818 5,545 14,261
Device Routing Invert Outlet Devices
#1  Primary 152.50' 18.0" Vert. Orifice/Grate C= 0.600
#2  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=6.33 cfs @ 12.37 hrs HW=153.80" TW=0.00' (Dynamic Tailwater)

1=Orifice/Grate (Orifice Controls 6.33 cfs @ 3.89 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6F: Sediment Forebay 6

Inflow Area = 3.622 ac, 20.88% Impervious, Inflow Depth > 2.45" for 10-Year event
Inflow = 751 cfs @ 12.24 hrs, Volume= 0.740 af

Outflow = 7.58 cfs @ 12.24 hrs, Volume= 0.729 af, Atten= 0%, Lag= 0.3 min
Primary = 7.58 cfs @ 12.24 hrs, Volume= 0.729 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.06' @ 12.24 hrs Surf.Area= 559 sf Storage= 574 cf

Plug-Flow detention time= 12.7 min calculated for 0.729 af (99% of inflow)
Center-of-Mass det. time= 4.2 min ( 840.5 - 836.2)

Volume Invert Avail.Storage Storage Description

#1 152.00' 574 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 68 0 0

153.00 260 164 164

154.00 559 410 574
Device Routing Invert Outlet Devices

#1  Primary 153.80" 21.9'long x 6.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 154.00' 23.1'long x 10.0' breadth Broad-Crested Rectangular Weir
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Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=7.51 cfs @ 12.24 hrs HW=154.05' TW=153.54" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 6.78 cfs @ 1.22 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 0.73 cfs @ 0.58 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1P: Subcatchment 1 Runoff Area=72,888 sf 43.43% Impervious Runoff Depth>3.83"
Flow Length=312" Tc=8.4 min CN=85 Runoff=6.74 cfs 0.534 af

Subcatchment2aP: Subcatchment 2a Runoff Area=73,431 sf 0.00% Impervious Runoff Depth>2.93"
Flow Length=1,218" Tc=30.2 min CN=76 Runoff=3.28 cfs 0.412 af

Subcatchment2bP: Subcatchment2b Runoff Area=121,380 sf 100.00% Impervious Runoff Depth>5.26"
Tc=5.0 min CN=98 Runoff=15.11 cfs 1.221 af

Subcatchment2cP: Subcatchment2c Runoff Area=344,822 sf 76.91% Impervious Runoff Depth>4.69"
Flow Length=1,463" Tc=5.1 min CN=93 Runoff=40.73 cfs 3.092 af

Subcatchment 3P: Subcatchment3 Runoff Area=134,045 sf 52.47% Impervious Runoff Depth>4.03"
Flow Length=591" Tc=14.9 min CN=87 Runoff=10.80 cfs 1.034 af

Subcatchment6aP: Subcatchment6a Runoff Area=9,900 sf 100.00% Impervious Runoff Depth>5.26"
Tc=5.0 min CN=98 Runoff=1.23 cfs 0.100 af

Subcatchment6bP: Subcatchment6b Runoff Area=157,761 sf 20.88% Impervious Runoff Depth>3.23"
Flow Length=836" Tc=16.8 min CN=79 Runoff=9.89 cfs 0.974 af

Reach 1R: (new Reach) Inflow=6.74 cfs 0.534 af
Outflow=6.74 cfs 0.534 af

Reach 2R: (new Reach) Inflow=16.96 cfs 4.308 af
Outflow=16.96 cfs 4.308 af

Reach 3R: (new Reach) Inflow=10.80 cfs 1.034 af
Outflow=10.80 cfs 1.034 af

Reach 6R: (new Reach) Inflow=8.08 cfs 0.956 af
Outflow=8.08 cfs 0.956 af

Pond 2D: Detention Pond 2 Peak Elev=154.17" Storage=77,822 cf Inflow=55.75 cfs 4.233 af
Outflow=13.69 cfs 3.896 af

Pond 2F: Sediment Forebay 2 Peak Elev=154.17" Storage=3,031 cf Inflow=40.73 cfs 3.092 af
Outflow=40.83 cfs 3.012 af

Pond 6Da: Detention Pond 6 Peak Elev=154.16' Storage=708 cf Inflow=10.50 cfs 1.063 af
Outflow=10.59 cfs 1.046 af

Pond 6Db: Detention Pond 6 Peak Elev=154.15" Storage=9,396 cf Inflow=10.59 cfs 1.046 af
Outflow=8.08 cfs 0.956 af

Pond 6F: Sediment Forebay 6 Peak Elev=154.17" Storage=574 cf Inflow=9.89 cfs 0.974 af
Outflow=9.86 cfs 0.963 af
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Summary for Subcatchment 1P: Subcatchment 1

Runoff = 6.74 cfs @ 12.12 hrs, Volume= 0.534 af, Depth> 3.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
16,934 77 Woods, Poor, HSG C
31,652 98 Paved parking & roofs
3,076 77 Brush, Poor, HSG C
21,226 74  >75% Grass cover, Good, HSG C
72,888 85 Weighted Average

41,236 56.57% Pervious Area
31,652 43.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.5 6 0.0200 0.07 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=3.10"
6.2 94 0.4100 0.25 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.2 29 0.3100 2.78 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv=5.0 fps
0.4 101 0.0528 4.66 Shallow Concentrated Flow, Shallow Conc - Paved
Paved Kv=20.3 fps
0.1 82 0.0730 19.46 61.12 Pipe Channel, 15" HDPE

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

8.4 312 Total
Summary for Subcatchment 2aP: Subcatchment 2a

Runoff = 3.28cfs @ 12.42 hrs, Volume= 0.412 af, Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
39,122 77 Woods, Poor, HSG C
787 77 Brush, Poor, HSG C
33,522 74 >75% Grass cover, Good, HSG C
73,431 76  Weighted Average
73,431 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.3 100 0.0050 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
2.3 157 0.0050 1.14 Shallow Concentrated Flow, Relocated Stream
Unpaved Kv= 16.1 fps
0.1 61 0.1990 7.18 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
8.0 544 0.0050 1.14 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.3 112 0.2080 7.34 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.2 72 0.2360 7.82 Shallow Concentrated Flow, Existing Stream
Unpaved Kv= 16.1 fps
2.0 172 0.0080 1.44 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

30.2 1,218 Total
Summary for Subcatchment 2bP: Subcatchment 2b

Runoff = 15.11 cfs @ 12.07 hrs, Volume= 1.221 af, Depth> 5.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
121,380 98 Paved parking & roofs

121,380 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Summary for Subcatchment 2cP: Subcatchment 2c

Runoff = 40.73 cfs @ 12.07 hrs, Volume= 3.092 af, Depth> 4.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
265,213 98 Paved parking & roofs
69,388 74 >75% Grass cover, Good, HSG C
9,429 89 Gravel roads, HSG C
792 77 Woods, Poor, HSG C
344,822 93 Weighted Average
79,609 23.09% Pervious Area
265,213 76.91% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.4 100 0.0150 1.21 Sheet Flow, Sheet
Smooth surfaces n=0.011 P2=3.10"
0.9 195 0.0292 3.47 Shallow Concentrated Flow, Shallow Conc
Paved Kv=20.3 fps
28 1,168 0.0070 6.99 34.32 Pipe Channel, Pipe
30.0" Round Area= 4.9 sf Perim=7.9' r=0.63' n=0.013
51 1,463 Total
Summary for Subcatchment 3P: Subcatchment 3
Runoff = 10.80 cfs @ 12.20 hrs, Volume= 1.034 af, Depth> 4.03"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"
Area (sf) CN Description
* 28,593 77 Woods, Poor, HSG C
70,332 98 Paved parking & roofs
1,566 77 Brush, Poor, HSG C
33,554 74 >75% Grass cover, Good, HSG C
134,045 87 Weighted Average
63,713 47.53% Pervious Area
70,332 52.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.3 14 0.4300 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 66 0.3000 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.4 5 1.0000 0.20 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 76 0.4000 0.24 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
1.0 13 0.7800 0.22 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.6 119 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.0 298 0.0127 5.1 4.02 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25' n=0.013
14.9 591 Total
Summary for Subcatchment 6aP: Subcatchment 6a
Runoff = 1.23 cfs @ 12.07 hrs, Volume= 0.100 af, Depth> 5.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-Year Rainfall=5.50"
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Area (sf) CN Description
9,900 98 Paved parking & roofs

9,900 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct

Summary for Subcatchment 6bP: Subcatchment 6b

Runoff = 9.89cfs @ 12.23 hrs, Volume= 0.974 af, Depth> 3.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description

124,823 74 >75% Grass cover, Good, HSG C
32,938 98 Paved parking & roofs

157,761 79 Weighted Average

124,823 79.12% Pervious Area
32,938 20.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.0250 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
6.6 436 0.0250 1.11 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture Kv=7.0 fps
1.0 270 0.0810 4.58 Shallow Concentrated Flow, Swale
Unpaved Kv= 16.1 fps
0.1 30 0.3300 9.25 Shallow Concentrated Flow, RipRap

Unpaved Kv= 16.1 fps

16.8 836 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 1.673 ac, 43.43% Impervious, Inflow Depth > 3.83" for 25-Year event
Inflow = 6.74 cfs @ 12.12 hrs, Volume= 0.534 af
Outflow = 6.74 cfs @ 12.12 hrs, Volume= 0.534 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 12.388 ac, 71.64% Impervious, Inflow Depth > 4.17" for 25-Year event
Inflow = 16.96 cfs @ 12.44 hrs, Volume= 4.308 af
Outflow = 16.96 cfs @ 12.44 hrs, Volume= 4.308 af, Atten=0%, Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 3.077 ac, 52.47% Impervious, Inflow Depth > 4.03" for 25-Year event
Inflow = 10.80 cfs @ 12.20 hrs, Volume= 1.034 af
Outflow = 10.80 cfs @ 12.20 hrs, Volume= 1.034 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 2.98" for 25-Year event
Inflow = 8.08 cfs @ 12.38 hrs, Volume= 0.956 af
Outflow = 8.08 cfs @ 12.38 hrs, Volume= 0.956 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 2D: Detention Pond 2

Inflow Area = 10.703 ac, 82.92% Impervious, Inflow Depth > 4.75" for 25-Year event
Inflow = 55.75 cfs @ 12.08 hrs, Volume= 4.233 af

Outflow = 13.69cfs @ 12.45 hrs, Volume= 3.896 af, Atten=75%, Lag= 22.2 min
Primary = 13.69 cfs @ 12.45 hrs, Volume= 3.896 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.17' @ 12.45 hrs Surf.Area= 20,468 sf Storage= 77,822 cf

Plug-Flow detention time= 137.0 min calculated for 3.888 af (92% of inflow)
Center-of-Mass det. time= 96.6 min ( 869.3 - 772.7 )

Volume Invert Avail.Storage Storage Description
#1 148.00' 113,289 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
148.00 5,838 0 0
149.00 7,464 6,651 6,651
150.00 9,270 8,367 15,018
151.00 11,210 10,240 25,258
152.00 15,532 13,371 38,629
153.00 17,957 16,745 55,374
154.00 20,095 19,026 74,400
155.00 22,304 21,200 95,599

155.75 24,868 17,690 113,289
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Device Routing Invert Outlet Devices

#1  Primary 149.75' 8.0" Vert. Orifice/Grate C= 0.600

#2  Primary 149.60' 8.0" Vert. Orifice/Grate C= 0.600

#3  Primary 152.50' 15.0" Vert. Orifice/Grate C= 0.600

#4  Primary 153.75'" 15.0" Vert. Orifice/Grate C= 0.600

#5  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=13.68 cfs @ 12.45 hrs HW=154.17' TW=0.00" (Dynamic Tailwater)
1=Orifice/Grate (Orifice Controls 3.40 cfs @ 9.73 fps)
2=0rifice/Grate (Orifice Controls 3.46 cfs @ 9.91 fps)
3=0rifice/Grate (Orifice Controls 6.03 cfs @ 4.92 fps)
4=Qrifice/Grate (Orifice Controls 0.79 cfs @ 2.20 fps)
5=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2F: Sediment Forebay 2

Inflow Area = 7.916 ac, 76.91% Impervious, Inflow Depth > 4.69" for 25-Year event
Inflow = 40.73 cfs @ 12.07 hrs, Volume= 3.092 af

Outflow = 40.83cfs @ 12.08 hrs, Volume= 3.012 af, Atten= 0%, Lag= 0.3 min
Primary = 40.83 cfs @ 12.08 hrs, Volume= 3.012 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.17' @ 12.49 hrs Surf.Area= 2,039 sf Storage= 3,031 cf

Plug-Flow detention time= 25.2 min calculated for 3.012 af (97% of inflow)
Center-of-Mass det. time= 9.6 min ( 783.8 - 774.3)

Volume Invert Avail.Storage Storage Description

#1 150.00' 3,031 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 1,028 0 0

151.00 1,497 1,263 1,263

152.00 2,039 1,768 3,031
Device Routing Invert Outlet Devices

#1  Primary 151.65' 65.9'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 152.00' 110.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2.72 273 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=0.00 cfs @ 12.08 hrs HW=152.66" TW=153.10" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Da: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 3.31" for 25-Year event
Inflow = 10.50 cfs @ 12.22 hrs, Volume= 1.063 af

Outflow = 10.59 cfs @ 12.21 hrs, Volume= 1.046 af, Atten=0%, Lag= 0.0 min
Primary = 10.59 cfs @ 12.21 hrs, Volume= 1.046 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.16' @ 12.42 hrs Surf.Area= 650 sf Storage= 708 cf

Plug-Flow detention time= 14.0 min calculated for 1.044 af (98% of inflow)
Center-of-Mass det. time= 5.6 min ( 829.5 - 824.0)

Volume Invert Avail.Storage Storage Description

#1 150.00' 708 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 106 0 0

151.00 330 218 218

152.00 650 490 708
Device Routing Invert Outlet Devices

#1  Primary 151.50' 6.0'long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.00 cfs @ 12.21 hrs HW=153.77' TW=153.91" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Db: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 3.26" for 25-Year event
Inflow = 10.59 cfs @ 12.21 hrs, Volume= 1.046 af

Outflow = 8.08 cfs @ 12.38 hrs, Volume= 0.956 af, Atten=24%, Lag= 9.7 min
Primary = 8.08 cfs @ 12.38 hrs, Volume= 0.956 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.15' @ 12.38 hrs Surf.Area= 4,659 sf Storage= 9,396 cf

Plug-Flow detention time= 70.3 min calculated for 0.956 af (91% of inflow)
Center-of-Mass det. time= 27.9 min ( 857.5 - 829.5)
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Volume Invert Avail.Storage  Storage Description
#1 150.00' 14,261 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
150.00 325 0 0
151.00 870 598 598
152.00 2,222 1,546 2,144
153.00 3,326 2,774 4,918
154.00 4,271 3,799 8,716
155.00 6,818 5,545 14,261
Device Routing Invert Outlet Devices
#1  Primary 152.50' 18.0" Vert. Orifice/Grate C= 0.600
#2  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=8.06 cfs @ 12.38 hrs HW=154.15" TW=0.00' (Dynamic Tailwater)

1=Orifice/Grate (Orifice Controls 8.06 cfs @ 4.56 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6F: Sediment Forebay 6

Inflow Area = 3.622 ac, 20.88% Impervious, Inflow Depth > 3.23" for 25-Year event
Inflow = 9.89cfs @ 12.23 hrs, Volume= 0.974 af

Outflow = 9.86 cfs @ 12.23 hrs, Volume= 0.963 af, Atten= 0%, Lag= 0.0 min
Primary = 9.86cfs @ 12.23 hrs, Volume= 0.963 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.17" @ 12.47 hrs Surf.Area= 559 sf Storage= 574 cf

Plug-Flow detention time= 10.2 min calculated for 0.961 af (99% of inflow)
Center-of-Mass det. time= 3.6 min ( 832.1 - 828.5)

Volume Invert Avail.Storage Storage Description

#1 152.00' 574 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 68 0 0

153.00 260 164 164

154.00 559 410 574
Device Routing Invert Outlet Devices

#1  Primary 153.80" 21.9'long x 6.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 154.00' 23.1'long x 10.0' breadth Broad-Crested Rectangular Weir
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Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=9.76 cfs @ 12.23 hrs HW=154.09' TW=153.81" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 8.24 cfs @ 1.30 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 1.52 cfs @ 0.74 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1P: Subcatchment 1 Runoff Area=72,888 sf 43.43% Impervious Runoff Depth>4.30"
Flow Length=312" Tc=8.4 min CN=85 Runoff=7.53 cfs 0.599 af

Subcatchment2aP: Subcatchment 2a Runoff Area=73,431 sf 0.00% Impervious Runoff Depth>3.36"
Flow Length=1,218" Tc=30.2 min CN=76 Runoff=3.76 cfs 0.472 af

Subcatchment2bP: Subcatchment2b Runoff Area=121,380 sf 100.00% Impervious Runoff Depth>5.76"
Tc=5.0 min CN=98 Runoff=16.49 cfs 1.337 af

Subcatchment2cP: Subcatchment2c Runoff Area=344,822 sf 76.91% Impervious Runoff Depth>5.18"
Flow Length=1,463" Tc=5.1 min CN=93 Runoff=44.76 cfs 3.417 af

Subcatchment3P: Subcatchment3 Runoff Area=134,045 sf 52.47% Impervious Runoff Depth>4.51"
Flow Length=591" Tc=14.9 min CN=87 Runoff=12.01 cfs 1.156 af

Subcatchment6aP: Subcatchment6a Runoff Area=9,900 sf 100.00% Impervious Runoff Depth>5.76"
Tc=5.0 min CN=98 Runoff=1.35 cfs 0.109 af

Subcatchment6bP: Subcatchment6b Runoff Area=157,761 sf 20.88% Impervious Runoff Depth>3.67"
Flow Length=836"' Tc=16.8 min CN=79 Runoff=11.23 cfs 1.107 af

Reach 1R: (new Reach) Inflow=7.53 cfs 0.599 af
Outflow=7.53 cfs 0.599 af

Reach 2R: (new Reach) Inflow=19.46 cfs 4.791 af
Outflow=19.46 cfs 4.791 af

Reach 3R: (new Reach) Inflow=12.01 cfs 1.156 af
Outflow=12.01 cfs 1.156 af

Reach 6R: (new Reach) Inflow=8.89 cfs 1.098 af
Outflow=8.89 cfs 1.098 af

Pond 2D: Detention Pond 2 Peak Elev=154.44" Storage=83,372 cf Inflow=61.39 cfs 4.660 af
Outflow=15.78 cfs 4.319 af

Pond 2F: Sediment Forebay 2 Peak Elev=154.44' Storage=3,031 cf Inflow=44.76 cfs 3.417 af
Outflow=44.90 cfs 3.322 af

Pond 6Da: Detention Pond 6 Peak Elev=154.35' Storage=708 cf Inflow=11.89 cfs 1.205 af
Outflow=11.90 cfs 1.189 af

Pond 6Db: Detention Pond 6 Peak Elev=154.34" Storage=10,328 cf Inflow=11.90 cfs 1.189 af
Outflow=8.89 cfs 1.098 af

Pond 6F: Sediment Forebay 6 Peak Elev=154.35' Storage=574 cf Inflow=11.23 cfs 1.107 af
Outflow=11.29 cfs 1.096 af
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Summary for Subcatchment 1P: Subcatchment 1

Runoff = 7.53cfs@ 12.12 hrs, Volume= 0.599 af, Depth> 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=6.00"

Area (sf) CN Description
16,934 77 Woods, Poor, HSG C
31,652 98 Paved parking & roofs
3,076 77 Brush, Poor, HSG C
21,226 74  >75% Grass cover, Good, HSG C
72,888 85 Weighted Average

41,236 56.57% Pervious Area
31,652 43.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.5 6 0.0200 0.07 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=3.10"
6.2 94 0.4100 0.25 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.2 29 0.3100 2.78 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv=5.0 fps
0.4 101 0.0528 4.66 Shallow Concentrated Flow, Shallow Conc - Paved
Paved Kv=20.3 fps
0.1 82 0.0730 19.46 61.12 Pipe Channel, 15" HDPE

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

8.4 312 Total
Summary for Subcatchment 2aP: Subcatchment 2a

Runoff = 3.76 cfs @ 12.42 hrs, Volume= 0.472 af, Depth> 3.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=6.00"

Area (sf) CN Description
39,122 77 Woods, Poor, HSG C
787 77 Brush, Poor, HSG C
33,522 74 >75% Grass cover, Good, HSG C
73,431 76  Weighted Average
73,431 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.3 100 0.0050 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
2.3 157 0.0050 1.14 Shallow Concentrated Flow, Relocated Stream
Unpaved Kv= 16.1 fps
0.1 61 0.1990 7.18 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
8.0 544 0.0050 1.14 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.3 112 0.2080 7.34 Shallow Concentrated Flow, Stream
Unpaved Kv=16.1 fps
0.2 72 0.2360 7.82 Shallow Concentrated Flow, Existing Stream
Unpaved Kv= 16.1 fps
2.0 172 0.0080 1.44 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

30.2 1,218 Total
Summary for Subcatchment 2bP: Subcatchment 2b

Runoff = 16.49 cfs @ 12.07 hrs, Volume= 1.337 af, Depth> 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=6.00"

Area (sf) CN Description
121,380 98 Paved parking & roofs

121,380 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Summary for Subcatchment 2cP: Subcatchment 2c

Runoff = 4476 cfs @ 12.07 hrs, Volume= 3.417 af, Depth> 5.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=6.00"

Area (sf) CN Description
265,213 98 Paved parking & roofs
69,388 74 >75% Grass cover, Good, HSG C
9,429 89 Gravel roads, HSG C
792 77 Woods, Poor, HSG C
344,822 93 Weighted Average
79,609 23.09% Pervious Area
265,213 76.91% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.4 100 0.0150 1.21 Sheet Flow, Sheet
Smooth surfaces n=0.011 P2=3.10"
0.9 195 0.0292 3.47 Shallow Concentrated Flow, Shallow Conc
Paved Kv=20.3 fps
28 1,168 0.0070 6.99 34.32 Pipe Channel, Pipe
30.0" Round Area= 4.9 sf Perim=7.9' r=0.63' n=0.013
51 1,463 Total
Summary for Subcatchment 3P: Subcatchment 3
Runoff = 12.01 cfs @ 12.20 hrs, Volume= 1.156 af, Depth> 4.51"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=6.00"
Area (sf) CN Description
* 28,593 77 Woods, Poor, HSG C
70,332 98 Paved parking & roofs
1,566 77 Brush, Poor, HSG C
33,554 74 >75% Grass cover, Good, HSG C
134,045 87 Weighted Average
63,713 47.53% Pervious Area
70,332 52.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.3 14 0.4300 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 66 0.3000 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.4 5 1.0000 0.20 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
5.3 76 0.4000 0.24 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
1.0 13 0.7800 0.22 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.6 119 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.0 298 0.0127 5.1 4.02 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25' n=0.013
14.9 591 Total
Summary for Subcatchment 6aP: Subcatchment 6a
Runoff = 1.35cfs @ 12.07 hrs, Volume= 0.109 af, Depth> 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 50-Year Rainfall=6.00"
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Area (sf) CN Description
9,900 98 Paved parking & roofs

9,900 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct

Summary for Subcatchment 6bP: Subcatchment 6b

Runoff = 11.23 cfs @ 12.23 hrs, Volume= 1.107 af, Depth> 3.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=6.00"

Area (sf) CN Description

124,823 74 >75% Grass cover, Good, HSG C
32,938 98 Paved parking & roofs

157,761 79 Weighted Average

124,823 79.12% Pervious Area
32,938 20.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.0250 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=3.10"
6.6 436 0.0250 1.11 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture Kv=7.0 fps
1.0 270 0.0810 4.58 Shallow Concentrated Flow, Swale
Unpaved Kv= 16.1 fps
0.1 30 0.3300 9.25 Shallow Concentrated Flow, RipRap

Unpaved Kv= 16.1 fps

16.8 836 Total

Summary for Reach 1R: (new Reach)

Inflow Area = 1.673 ac, 43.43% Impervious, Inflow Depth > 4.30" for 50-Year event
Inflow = 7.53 cfs @ 12.12 hrs, Volume= 0.599 af
Outflow = 7.53cfs @ 12.12 hrs, Volume= 0.599 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: (new Reach)

Inflow Area = 12.388 ac, 71.64% Impervious, Inflow Depth > 4.64" for 50-Year event
Inflow = 19.46 cfs @ 12.43 hrs, Volume= 4.791 af
Outflow = 19.46 cfs @ 12.43 hrs, Volume= 4,791 af, Atten=0%, Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: (new Reach)

Inflow Area = 3.077 ac, 52.47% Impervious, Inflow Depth > 4.51" for 50-Year event
Inflow = 12.01 cfs @ 12.20 hrs, Volume= 1.156 af
Outflow = 12.01 cfs @ 12.20 hrs, Volume= 1.156 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: (new Reach)

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 3.42" for 50-Year event
Inflow = 8.89cfs @ 12.39 hrs, Volume= 1.098 af
Outflow = 8.89cfs @ 12.39 hrs, Volume= 1.098 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 2D: Detention Pond 2

Inflow Area = 10.703 ac, 82.92% Impervious, Inflow Depth > 5.22" for 50-Year event
Inflow = 61.39cfs @ 12.07 hrs, Volume= 4.660 af

Outflow = 15.78 cfs @ 12.37 hrs, Volume= 4.319 af, Atten=74%, Lag=17.7 min
Primary = 15.78 cfs @ 12.37 hrs, Volume= 4.319 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.44' @ 12.37 hrs Surf.Area= 21,058 sf Storage= 83,372 cf

Plug-Flow detention time= 133.0 min calculated for 4.319 af (93% of inflow)
Center-of-Mass det. time= 94.7 min ( 864.9 - 770.2)

Volume Invert Avail.Storage Storage Description
#1 148.00' 113,289 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
148.00 5,838 0 0
149.00 7,464 6,651 6,651
150.00 9,270 8,367 15,018
151.00 11,210 10,240 25,258
152.00 15,532 13,371 38,629
153.00 17,957 16,745 55,374
154.00 20,095 19,026 74,400
155.00 22,304 21,200 95,599

155.75 24,868 17,690 113,289
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Device Routing Invert Outlet Devices

#1  Primary 149.75' 8.0" Vert. Orifice/Grate C= 0.600

#2  Primary 149.60' 8.0" Vert. Orifice/Grate C= 0.600

#3  Primary 152.50' 15.0" Vert. Orifice/Grate C= 0.600

#4  Primary 153.75'" 15.0" Vert. Orifice/Grate C= 0.600

#5  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=15.73 cfs @ 12.37 hrs HW=154.43' TW=0.00" (Dynamic Tailwater)
1=Orifice/Grate (Orifice Controls 3.50 cfs @ 10.04 fps)
2=0rifice/Grate (Orifice Controls 3.56 cfs @ 10.21 fps)
3=0rifice/Grate (Orifice Controls 6.75 cfs @ 5.50 fps)
4=Qrifice/Grate (Orifice Controls 1.91 cfs @ 2.81 fps)
5=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2F: Sediment Forebay 2

Inflow Area = 7.916 ac, 76.91% Impervious, Inflow Depth > 5.18" for 50-Year event
Inflow = 4476 cfs @ 12.07 hrs, Volume= 3.417 af

Outflow = 4490 cfs @ 12.07 hrs, Volume= 3.322 af, Atten= 0%, Lag= 0.0 min
Primary = 4490 cfs @ 12.07 hrs, Volume= 3.322 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.44' @ 12.42 hrs Surf.Area= 2,039 sf Storage= 3,031 cf

Plug-Flow detention time= 25.7 min calculated for 3.322 af (97% of inflow)
Center-of-Mass det. time= 9.0 min ( 780.8 - 771.8 )

Volume Invert Avail.Storage Storage Description

#1 150.00' 3,031 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 1,028 0 0

151.00 1,497 1,263 1,263

152.00 2,039 1,768 3,031
Device Routing Invert Outlet Devices

#1  Primary 151.65' 65.9'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 152.00' 110.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2.72 273 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=0.00 cfs @ 12.07 hrs HW=152.85" TW=153.31" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Da: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 3.76" for 50-Year event
Inflow = 11.89 cfs @ 12.23 hrs, Volume= 1.205 af

Outflow = 11.90cfs @ 12.22 hrs, Volume= 1.189 af, Atten= 0%, Lag= 0.0 min
Primary = 11.90 cfs @ 12.22 hrs, Volume= 1.189 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.35' @ 12.43 hrs Surf.Area= 650 sf Storage= 708 cf

Plug-Flow detention time= 12.8 min calculated for 1.189 af (99% of inflow)
Center-of-Mass det. time= 5.1 min ( 825.7 - 820.6 )

Volume Invert Avail.Storage Storage Description

#1 150.00' 708 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

150.00 106 0 0

151.00 330 218 218

152.00 650 490 708
Device Routing Invert Outlet Devices

#1  Primary 151.50' 6.0'long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.00 cfs @ 12.22 hrs HW=153.93' TW=154.08" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6Db: Detention Pond 6

Inflow Area = 3.849 ac, 25.55% Impervious, Inflow Depth > 3.71" for 50-Year event
Inflow = 1190 cfs @ 12.22 hrs, Volume= 1.189 af

Outflow = 8.89cfs @ 12.39 hrs, Volume= 1.098 af, Atten=25%, Lag= 10.0 min
Primary = 8.89cfs @ 12.39 hrs, Volume= 1.098 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.34' @ 12.39 hrs Surf.Area= 5,143 sf Storage= 10,328 cf

Plug-Flow detention time= 64.9 min calculated for 1.096 af (92% of inflow)
Center-of-Mass det. time= 26.9 min ( 852.6 - 825.7 )



Post Conditions-01 Type Il 24-hr 50-Year Rainfall=6.00"

Prepared by {enter your company name here} Printed 12/24/2009
HydroCAD® 9.00 s/n 00983 © 2009 HydroCAD Software Solutions LLC Page 41
Volume Invert Avail.Storage  Storage Description
#1 150.00' 14,261 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
150.00 325 0 0
151.00 870 598 598
152.00 2,222 1,546 2,144
153.00 3,326 2,774 4,918
154.00 4,271 3,799 8,716
155.00 6,818 5,545 14,261
Device Routing Invert Outlet Devices
#1  Primary 152.50' 18.0" Vert. Orifice/Grate C= 0.600
#2  Primary 155.25' 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=8.88 cfs @ 12.39 hrs HW=154.34" TW=0.00' (Dynamic Tailwater)

1=Orifice/Grate (Orifice Controls 8.88 cfs @ 5.02 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6F: Sediment Forebay 6

Inflow Area = 3.622 ac, 20.88% Impervious, Inflow Depth > 3.67" for 50-Year event
Inflow = 11.23 cfs @ 12.23 hrs, Volume= 1.107 af

Outflow = 11.29 cfs @ 12.24 hrs, Volume= 1.096 af, Atten= 0%, Lag= 0.3 min
Primary = 11.29 cfs @ 12.24 hrs, Volume= 1.096 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=154.35' @ 12.48 hrs Surf.Area= 559 sf Storage= 574 cf

Plug-Flow detention time= 9.3 min calculated for 1.096 af (99% of inflow)
Center-of-Mass det. time= 3.4 min ( 828.2 - 824.8 )

Volume Invert Avail.Storage Storage Description

#1 152.00' 574 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 68 0 0

153.00 260 164 164

154.00 559 410 574
Device Routing Invert Outlet Devices

#1  Primary 153.80" 21.9'long x 6.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

#2  Primary 154.00' 23.1'long x 10.0' breadth Broad-Crested Rectangular Weir
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Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=9.48 cfs @ 12.24 hrs HW=154.11" TW=153.98" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 7.38 cfs @ 1.09 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 2.10 cfs @ 0.83 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1P: Subcatchment 1 Runoff Area=72,888 sf 43.43% Impervious Runoff Depth>4.87"
Flow Length=312" Tc=8.4 min CN=85 Runoff=8.48 cfs 0.678 af

Subcatchment2aP: Subcatchment 2a Runoff Area=73,431 sf 0.00% Impervious Runoff Depth>3.88"
Flow Length=1,218" Tc=30.2 min CN=76 Runoff=4.34 cfs 0.545 af

Subcatchment2bP: Subcatchment2b Runoff Area=121,380 sf 100.00% Impervious Runoff Depth>6.36"
Tc=5.0 min CN=98 Runoff=18.15 cfs 1.476 af

Subcatchment2cP: Subcatchment2c Runoff Area=344,822 sf 76.91% Impervious Runoff Depth>5.77"
Flow Length=1,463" Tc=5.1 min CN=93 Runoff=49.57 cfs 3.808 af

Subcatchment 3P: Subcatchment3 Runoff Area=134,045 sf 52.47% Impervious Runoff Depth>5.08"
Flow Length=591" Tc=14.9 min CN=87 Runoff=13.47 cfs 1.303 af

Subcatchment6aP: Subcatchment6a Runoff Area=9,900 sf 100.00% Impervious Runoff Depth>6.36"
Tc=5.0 min CN=98 Runoff=1.48 cfs 0.120 af

Subcatchment6bP: Subcatchment6b Runoff Area=157,761 sf 20.88% Impervious Runoff Depth>4.21"
Flow Length=836"' Tc=16.8 min CN=79 Runoff=12.85 cfs 1.270 af

Reach 1R: (new Reach) Inflow=8.48 cfs 0.678 af
Outflow=8.48 cfs 0.678 af

Reach 2R: (new Reach) Inflow=23.08 cfs 5.416 af
Outflow=23.08 cfs 5.416 af

Reach 3R: (new Reach) Inflow=13.47 cfs 1.303 af
Outflow=13.47 cfs 1.303 af

Reach 6R: (new Reach) Inflow=9.77 cfs 1.272 af
Outflow=9.77 cfs 1.272 af

Pond 2D: Detention Pond 2 Peak Elev=154.79" Storage=90,906 cf Inflow=67.42 cfs 5.214 af
Outflow=18.74 cfs 4.870 af

Pond 2F: Sediment Forebay 2 Peak Elev=154.79" Storage=3,031 cf Inflow=49.57 cfs 3.808 af
Outflow=49.48 cfs 3.738 af

Pond 6Da: Detention Pond 6 Peak Elev=154.57" Storage=708 cf Inflow=13.58 cfs 1.379 af
Outflow=13.56 cfs 1.362 af

Pond 6Db: Detention Pond 6 Peak Elev=154.57" Storage=11,555 cf Inflow=13.56 cfs 1.362 af
Outflow=9.77 cfs 1.272 af

Pond 6F: Sediment Forebay 6 Peak Elev=154.58' Storage=574 cf Inflow=12.85 cfs 1.270 af
Outflow=12.83 cfs 1.259 af
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Summary for Subcatchment 1P: Subcatchment 1

Runoff = 8.48 cfs @ 12.12 hrs, Volume= 0.678 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.60"

Area (sf) CN Description
16,934 77 Woods, Poor, HSG C
31,652 98 Paved parking & roofs
3,076 77 Brush, Poor, HSG C
21,226 74  >75% Grass cover, Good, HSG C

72,888 85 Weighted Average

41,236 56.57% Pervious Area
31,652 43.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.5 6 0.0200 0.07 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=3.10"
6.2 94 0.4100 0.25 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.10"
0.2 29 0.3100 2.78 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv=5.0 fps
0.4 101 0.0528 4.66 Shallow Concentrated Flow, Sha