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I1l) METHODOLOGY

The quantity of runoff and the conveyance of that flow through the site are determined using the
software package HydroCAD r 10.0 by HydroCAD Software Solutions, LLC. HydroCAD is a computer
aided design program for modeling storm water hydrology based on the Soit Conservation Service
(SCS) TR-20 method combined with standard hydraulics calculations. The peak flow rate and the
associated times of concentration were determined using the United States Department of
Agriculture’s Urban Hydrology for Small Watersheds (TR55) per the Massachusetts Stormwater
Handbook, Chapter 1. TR55 stipulates that the minimum time of concentration is 0.1 hour or 6
minutes.

| Storm water management systems and erosion control outlet protection aprons (riprap aprons} are
designed in accordance with the methodology for the "Best Management Practices" {BMP’s), as
outlined in the Massachusetts Stormwater Handbook, volume 2, chapter 2.

IV) DRAINAGE DESIGN

In accordance with the Massachusetts Stormwater Handbook, Standard 2 the two (2), and the ten
(10) year frequency storm events have been evaluated, and the City of Methuen Storm Water
Regulations require that the one-hundred (100) year frequency storm event be evaluated. These
design storms have therefore been included to compare the pre and post-development peak flow
rates for the site (see attached comparison tables).

The front access of the site is a redevelopment of the existing access drive. The top of the site is
new development, however the site as a whole meets the Massashusetts Storwater Handbook
requirements. To show compliance with these standards a groundwater recharge calcuiation, TSS
calculation, and HydroCAD analysis have been included in this report.

Pre-Development Drainage Conditions:

As can be seen on the Pre-Development Drainage Plans, the project area drains away from the high
point in the center of the lot. Observation Points 1 & 3 are identified as adjacent fots 1008-79-11F
and 1010-79-17A respectively. Observation point 2 is the roadside swale along Old Ferry Road and
observation point 4 is the wetlands to the south. The existing parcel is accessed by a gravel drive
and has recently been graded. However, the regraded area was previously a mixture of wooded
and grassed areas and has been modeled as such. The gravel drive however has been modeied as
such.

Post-Development Drainage Conditions:

As can be seen on the Post-Development Drainage Plans, the proposed drive is treated by two wet
basins (P19 & 21} and is treated before being released north to observation point 1 (OP1). The
runoff from the parking and trailer staging areas to the north of the proposed building are captured
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in catch basins and treated by an underground infiltration chamber system {P16) before being
released into the proposed open drainage along the access drive. Sub catchment 303 will be nearly
unchanged except that any disturbed areas shall be loamed and seeded before flowing downhill to
OP3. In order to reduce flow from the paved areas and warehouse building at the top of the hill, a
closed drainage system consisting of catch basins, manholes, and appropriate curbing are proposed
to capture the runoff of the paved portion of the project and route it to a large underground
infiltration chamber system {P14). The chamber system captures all of the sites impervious surface
runoff and treats it before being outlet to the wetlands (OP4).

The net result is that paved areas will receive qualitative treatment and, due to the retention and
infiltration capabilities of the wet ponds and storm chamber systems there will be a reduction of
peak rates of runoff leaving this site for all storm events.

VI}) SUMMARY

The intent of the storm water management system for this project is to address the qualitative and
quantitative aspects of the storm water runoff so that there are no downstream adverse impacts
created by the project. There are no increases in storm water runoff flow rates resulting from the
proposed development.

The storm water management design for this project therefore complies with the storm water
standards set forth in the City of Methuen and State of Massachusetts’s Stormwater Regulations.

The following tables are a summary of the attached calculations and show a comparison of the
peak flow rates at the outlet point for the site. The values presented are based on pre- and post-
development conditions.

Table 1: Peak Flow Rates to Lot 1008-79-11F - OP1 - with Post-Development Infiltration

STORM FREQUENCY PRE-DE(\S;E)UNOFF POST-D(E;:.SI;UNOFF CHANGE {CFS)
2-YEAR 3.33 3.32 -0.01
10-YEAR 7.59 6.54 -1.05
100-YEAR 19.29 13,50 -5.79

Table 2: Peak Flow Rates to the Roadside Swale — OP2 - with Post-Development Retention
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STONE

STORM FREQUENCY

PRE-DEV. RUNOFF

POST-DEV. RUNOFF

CHANGE (CFS)

{CFS) (CFS)
2-YEAR 8.06 2.96 -5.10
10-YEAR 18.29 7.12 -11.17
100-YEAR 46.33 19.01 -27.32

Table 3: Peak Flow Rates to Lot 1010-79-17A— OP3

STORM FREQUENCY

PRE-DEV. RUNOFF

POST-DEV. RUNOFF

CHANGE {CFS}

(CFS) (CFS)
2-YEAR 0.04 0.02 -0.02
10-YEAR 0.90 0.51 -0.39
100-YEAR 6.69 5.16 -1.53

Table 4: Peak Flow Rates to Wetlands — OP4 - with Post-Development Retention

STORM FREQUENCY

PRE-DEV. RUNOFF

POST-DEV. RUNOFF

CHANGE {CFS)

(CFS) (CFS)
2-YEAR 6.45 3.26 -3.18
10-YEAR 15.97 12.70 -3.27
100-YEAR 43.20 41.77 -1.43
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Hydrologic Soil Group—Essex County, Massachuselts, Northern 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 (fow 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 infiliration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderatety 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 solils 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 solis 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 (AID, B/D, or C/D), the first letter is
for dralned 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: Higher

uspa  Naturaf Resources Web Soll Survey 9/28/2020
=8 Conservation Service National Cooperative Soil Survey Page 4 of 4
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Pie Hiil Warehousing
RIPRAP APRON DESIGN

Project. Pie Hill Warehousing DESIGN CRITERIA |
i : i L]

Fite: . 2295.01_Riprap.xis Ripcan Apron Length: i Design Storm: 10 Year

Date: 06/27/22 P

Design Eng: CLR 1=1,8Q/D,15+7D, (when TW<Dy/2)

Revised: . 1=3.00/D,M47D, {when TW>Dy/2)

Revised By: Riprap Apron Width @ Culvert Qutlet:

W;,=30y

. . - " Riprap Apron Width @ End of Apron {ng defined channei):
This spreadsheet is based on the Dec. 2008 New! 1w =30,3L,  (when TW<Dy/2)

olit

Hampshire Stormwater Management Manual, W.. =3D+0.4L, {when TW>Dy/2)

. oul - a
Volume 2, Post-Gonstruction Best Management | | Riprap Apron Width @ End of Apron {defined channel):
Practices: Selection And Design o W, ,>Dy , Structural lining shall extend a min. of 1Ft. above the TW

efevation but na fower than 2/3 the vertical condult dimension

Nomenciature: above the conduit,

L={ength of the apron (ft}

D, = max. inside width of outlet pipe or channel (ft) Riprap Diameter:

Q = outlet discharge (cfs) Dg,=10.02003/(TW*Dy}1*12

\TNW f tﬂ_’:j‘::tefr C:]epth (ft ¢ culvert outlet. (F 50% of stone by weight should be smalter than Dgy. The
in = width of the apron at culvert outlet {ft) largest stane size in the mixture shall be 1.5 times Dy,

W,,, = width of the apron at the end of apron (ft)
Dgg = median stone diameter (inches)

OUTLET APRON DESIGN
Location Q Do ™ ba Width (FT) Do Thickness

(STRUCT)) (FT.) INCHES

HW1 3.0 . . 5 4
HW2 2.9 1.3 0.7 15 4 10 4
HW4 4.2 1.5 07 15 5 19 4
HWS 0.8 1.0 0.2 8 3 11 4
HW8 2.8 1.3 0.8 14 4 9 4
HW¢g 46 1.0 0.5 21 3 11 4




2295.01_POST_DEVELOPMENT_A Type il 24-hr 10 Year Storm Rainfall=4.75"

Prepared by {enter your company name here} Printed 6/27/2022
HydroGAD® 10.10-7b_s/n 06037 © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond P14: SC-740 (1)

Elevation Surface Storage Elevation Surface Storage
{feet) (sq-ft) (cubic-feet) (feet) {sg-f)) {cubic-feet)
234.00 20,090 0 239,30 45,724 56,311
234.10 20,090 804 239.40 46,494 56,906
234,20 20,090 1,607 239.50 47,313 57,580
234.30 20,090 2,411 239.60 48,181 58,339
234.40 20,090 3,214 239.70 49,100 59,187
234,50 20,090 4,018 239.80 50,068 60,130
234,60 20,090 4,822 239.90 51,086 61,172
23470 20,090 5,625 240.00 52,153 62,318
234.80 20,090 6,429 240.10 53,239 63,572
234.90 20,080 7,232 240.20 54,371 64,937
235.00 40,153 8,036 240.30 55,551 66,417
235.10 40,153 8,839 240.40 56,777 68,018
235.20 40,153 9,641 240.50 58,051 69,744
235.30 40,153 10,444 240.60 59,371 71,599
235,40 40,153 11,246 240.70 60,739 73,589
235,50 40,153 12,049 240.80 62,153 75,718
235,60 40,153 13,756 240.90 63,827 78,001
235,70 40,153 15,458 241.00 65,561 80,454
235,80 40,153 17,150 241,10 67,357 83,084
235,90 40,153 18,830 241.20 69,214 85,897
236.00 40,253 20,497 241.30 71,133 88,899
236.10 40,281 22,161 241.40 73,112 92,095
236.20 40,311 23,812 241.50 75,153 95,492
236.30 40,345 25,448
236.40 40,383 27,071
236.50 40,423 28,678
236.60 40,467 30,268
236.70 40,514 31,838
236.80 40,565 33,387
236.90 40,619 34,915
237.00 40,676 36,419
237.10 40,736 37,898
237.20 40,800 39,344
237.30 40,867 40,753
237.40 40,938 42,125
237.50 41,011 43,454
237.60 41,088 44,729
237.70 41,169 45,930
237.80 41,252 47,023
237.90 41,339 48,026
238.00 41,429 48,979
23810 41,523 49,914
238.20 41,620 50,858
238.30 41,720 51,812
238.40 41,823 52,776
238.50 41,930 53,751
238,60 42,040 53,934
238.70 42,1583 54,129
238.80 42,624 54,352
238.90 43,145 54,625
238.00 43,715 54,952
239.10 44,335 55,339
239.20 45,005 55,790




2295.01_POST_DEVELOPMENT_A Type Il 24-hr 10 Year Storm Rainfall=4.75"

Prepared by {enter your company name here} Printed 6/27/2022
HydroCAD® 10.10-7b_s/n 06037 © 2022 HydroCAD Software Solutions LLG

Stage-Area-Storage for Pond P16: SC-740 (2)

Elevation Surface Storage Elevation Surface Storage
(feet) {sq-ft} {(cubic-feef) {feal) {sq-ft) (cubic-feef)
232,50 3,095 0 237.80 3,195 6,878
232.60 3,095 124 237.90 3,195 5,888
232,70 3,095 248 238.00 3,195 6,898
232.80 3,005 371 238.10 3,195 6,908
232.90 3,095 495 238.20 3,195 6,918
233,00 3,005 619 238.30 3,195 6,928
233.10 3,005 876 238.40 3,195 6,938
233.20 3,095 1,132 238.50 3,195 6,948
233.30 3,005 1,387 238.60 3,195 6,958
233.40 3,095 1,640 238,70 3,195 6,968
233.50 3,095 1,892 238.80 3,231 6,980
233.60 3,095 2,144 238.90 3272 6,995
233.70 3,095 2,387 239.00 3,319 7,015
233.80 3,085 2,631 239.10 3,372 7,040
233.80 3,085 2,873 239.20 3,430 7,071
234.00 3,095 3,112 239.30 3,494 7,108
234.10 3,095 3,347 239.40 3,563 7,151
% 234,20 3,095 3,579 239.50 3,638 7,202
E 234.30 3,095 3,807 23960 3,718 7,260
| 234,40 3,095 4,031 239.70 3,804 7,327
234.50 3,095 4,251 239.80 3,895 7,402
234.60 3,095 4,467 239.90 3,992 7,487
234.70 3,095 4,676 240.00 4,095 7,582
234.80 3,095 4,879 240.10 4,246 7,689
234.90 3,085 5,076 240.20 4,409 7,812
235,00 3,095 5,265 240.30 4,582 7,952
23510 3,095 5,446 240.40 4,766 8,110
235.20 3,095 5614 240,50 4,961 8,287
235.30 3,095 5,765 240,60 5,166 8,484
235.40 3,005 5,901 240.70 5,382 8,702
235.50 3,195 6,029 240,80 5,609 8,942
235.60 3,195 6,163 240,90 5,846 9,205
235.70 3,195 6,297 241.00 6,095 9,492
235.80 3,185 6,430
235.90 3,195 6,564
236.00 3,195 6,698
236.10 3,195 6,708
236.20 3,195 6,718
236.30 3,195 6,728
236.40 3,195 6,738
236.50 3,195 6,748
236.60 3,195 6,758
236.70 3,195 6,768
236.80 3,195 6,778
236.90 3,195 6,788
237.00 3,195 6,798
237.10 3,195 6,808
237.20 3,195 6,818
237.30 3,195 6,828
237.40 3,195 6,838
237.50 3,195 6,848
237.60 3,195 6,858
237.70 3,195 6,868
















ILLICIT DISCHARGE COMPLIANCE STATEMENT

SITE ADDRESS: 46 OLD FERRY ROAD, METHUEN, MASSACHUSETTS

OWNER: TRIPLE G, LLC

PLAN REFERENCE: GRADING & DRAINAGE PLAN PREPARED BY FIELDSTONE LAND CONSULTANTS, PLLC,
DATE: JUNE 21, 2022

As required by Standard 10 of the Massachusetts Stormwater Standards, {, the undersigned, being the
authorized owner/responsible party of the above referenced property do hereby certify that no Hlicit
discharges exist on the site and that the stormwater management system, as shown on the above
referenced plan, does not contain or permit any illicit discharges to enter the stormwater management
system. Furthermore discharges from interior building drains or plumbing within the buildings are
prohibited. IHicit discharges do not include discharges from the following activities or facilities:
firefighting, water line flushing, landscape irrigation, uncontaminated groundwater, potahle water
sources, foundation drains, air conditioning condensation, footing drains, individual resident car
washing, flows from riparian habitats and wetlands, dechlorinated water from swimming pools, water
used for street washing and water used to clean residential buildings without detergents.

The pollution prevention plan measures to implements in this project to prevent illicit discharges to the
stormwater management system, including wastewater discharges and discharges of stormwater
contaminated by contact with process wastes, raw materials, toxic pollutants, hazardous substances, oil,

or grease, include:

1. ldentifying the responsible personnel for the implementation of an effective IHicit Discharge
Detection and Elimination [IDDE] program.

2. ldentify potential sources of {llicit Discharges.

3. Implement the Spill Prevention and Control Plan contained in the property Stormwater
Poliution Prevention Plan [SWPPP].,

Further, | certify that the stormwater management system as shown on the referenced plan will be
maintained in accordance with the conditions of the Long Term Pollution Prevention Plan.

NAME:

SIGNED:

DATE: i
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SPECIFICATIONS.
. SPECIFICATIONS FOR ROAD CONSTRUCTION AND SEWERS AND DRAINS AND

STANDARDS FOR ROAD AND BRIDGE CONSTRUCTION APPROVED AND ADOPTED

HEREBY INCORPORATED BY REFERENCE.

ROAD AND DRAINAGE CONSTRUCTION SHALL CONFORM TO THE TYPICAL SECTIONS AND
DETAILS SHOWN ON THE PLANS AND THE SPECIFICATIONS NOTED ABOVE. ANY

BUFFER

THE

OMISSIONS,

OR EXISTING UTILITIES FOUND INTERFERING WITH THE PROPOSED CONSTRUCTION SO

E PLANS AND
THAT REMEDIAL ACTION MAY BE TAKEN BEFORE PROCEEDING WITH THE WORK,

SHALL VERIFY THAT ALL THE INFORMATION SHOWN HEREON IS CONSISTENT, COMPLETE,
, ERRORS,

AND CAN BE CONSTRUCTED PRIOR TO AND/OR DURING CONSTRUCTION.

APPROVAL OF VARIOUS TOWN/CITY BOARDS OR AGENCIES AND SHALL BE DISCUSSED
THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THE LOCATION, SIZE, AND

ALTERATION OF THIS DESIGN OR CHANGE DURING CONSTRUCTION MAY REQUIRE
WITH THE OWNER AND ENGINEER PRIOR TO CONSTRUCTION.

ELEVATION OF ALL EXISTING UTILITIES SHOWN OR NOT SHOWN ON THES
ENGINEER SHALL BE NOTIFIED IN WRITING OF ANY DISCREPANCIES

ACCURATE,
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_ GRAPHIC SCALES
IMPERIAL: 1"=40
POLLUTION PREVENTION PLAN
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WAREHOUSING

—~PAVED AREAS SHALL BE LOAMED AND SEEDED IMMEDIATELY UPON

TAX MAP 1010 LOT 79-17

CONTRACTOR SHALL OBTAIN STRUCTURAL DESIGN PLANS, DETAILS AND SPECIFICATIONS

ALL TRAFFIC SIGNS SHALL CONFORM TO THE MANUAL OF UNIFORM TRAFFIC CONTROL
FOR ALL RETAINING WALLS SHOWN ON THIS PLAN PRIOR TO CONSTRUCTION.

BLASTING, IF REQUIRED, SHALL BE PERFORMED IN ACCORDANCE WITH THE TOWN OF
DEVICES LATEST EDITION

METHUEN FIRE DEPARTMENT REGULATIONS
EXISTING PAVEMENT SHALL BE SAW-—CUT AS NECESSARY. THE CONTRACTOR SHALL

BEING CONSTRUCTED THE RETAINING WALLS SHOWN SHALL BE DESIGNE
ENSURE A SMOOTH TRANSITION BETWEEN EXISTING AND NEW PAVEMENT.
ALl POWER WORK SHALL CONFORM TO LIBERTY UTILITIES STANDARDS.
ALL TELEPHONE WORK SHALL CONFORM TO VERIZON SPECIFICATIONS.
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Pie Hill Industrial Development — Methuen, MA GSI Project No: 222138
May 3, 2022 Page 7

Bedrock that cannot be excavated conventionally as solls excavation will require removal
through the use of a hydraulic ram and/or controlled blasting, using gelatin-based explosives, or,
if the bedrock is not excessively jointed, ANFO type demolition agents may be used. Upon
encountering bedrock during excavation for footings or utilities, the earthwork Contractor should
expose those portions of the bedrock surface which may potentially require excavation. The
rock surface should then be surveyed by an independent surveyor and the quantity of rock
excavation should be mutually agreed upon by the Contractor, Architect, and Engineer prior to
excavation.

We recommend that potential contractors shouid review the project requirements with an
engineer having experience and expertise in drilling and blasting. We recommend that
controlled blasting methods be employed utilizing delay charges and appropriate powder factors
to minimize the generation of vibrations. Powder factors may be calculated using the principle
of scaled distances assuming an allowable Peak Particle Velocity (PPV) of 2 inches per second
at the nearest structure to be protected.

In order to facilitate controlled blasting, pre-splitting may be performed. Pre-splitting consists of
drilling of a row of holes along the final excavation line. The holes are intended to create a
weakened plane along the excavation fimit upon which the rock will split during production
blasting. Following drilling, the holes are loaded with a special grade of explosive with a
reduced powder and energy factor than the production holes. The blasts may be performed
prior top or concurrently with the production blasting. Typically, pre-splitting is performed in 3-
inch diameter holes with a loading rate of 0.25 pounds of explosive per linear foot of borehole.
Spacing of the typical holes would be between 24 to 36 inches. It is the Contractor's
responsibility to prepare a blasting plan based on an evaluation of the site and subsurface
conditions.

We recommend that the Contractor be required to provide a drilling-blasting plan for review prior
to bedrock excavation. In addition, the Gontractor should contact the local fire department to
establish the blasting regulations applicable to the project.

Upon encountering bedrock during excavation, the Contractor should expose that portion of the
bedrock surface that requires blasting. The rock surface then should be surveyed by a licensed
surveyor retained by the Contractor, and the volume of intended rock excavation estimated prior
to actual drifling and blasting.

Given the nature of shallow blasting technigues with intersecting conical rupture radii, it is not
feasible to produce a flat, level subgrade free of over blast material. A certain amount of
overblast should be anticipated. In order to prevent unforeseen cost over-runs, and to give the
Contractor an incentive for limiting the amount of overblast, we recommend that a pay limit be
set below (beyond) which the Contractor would be entitled to no additional compensation for
excess rock excavation. The pay fimit line should be fixed at 1.0 foot below bottam of footings,
slab, and the parking area subgrade. Similarly, for lateral excavation in rock the pay limit line
should be fixed at 2.0 ft beyond the proposed lateral limits.
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LIMITATIONS

Explorations

1.

Review

The analyses, recommendations, and designs submitted in this report are based in part upon the
data obtained from preliminary subsurface explorations. The natuie and extent of varjations
between these cxplorations may not become evident until construction. If variations then
appear evident, it will be necessary to re-evaluate the recommendations of this report.

The generalized soil profile described in the text is intended to convey trends in subsurface
conditions. The boundarics between strata are approximate and idealized and have been
developed by interpretation of widely spaced explorations and samples; actual soil transitions
are probably more gradual. For specific information, refer to the individual test pit and/or
boring logs.

Water level readings have been made in the test pits and/or test borings under conditions stated
on the logs. These data have been reviewed and interpretations have been made in the text of
this report. However, it must be noted that fluctuations in the level of the groundwater may
occut due to variations in rainfall, temperature, and other factors differing from the time the
Mmeasurements were made.

It is recommended that this firm be given the opportunity to review final design drawings and
specifications to evaluate the appropriate implementation of the rccommendations provided
herein.

In the event that any changes in the nature, design, or location of the proposed areas arc
planned, the conclusions and recommendations contained in this report shall not be considered
valid unless the changes are reviewed and conclusions of the report modified or verified in
writing by Geotechnical Services, Inc,

Construction

0.

It is recommended that this firm be retained to provide geotechnical engineering services
during the earthwork phases of the work. This is to observe compliance with the design
concepts, specifications, and recommendations and to allow design changes in the event that
subsurface conditions differ from those anticipated prior to the start of construction.

Use of Report

7.

s

This report has been prepared for the exclusive use of the above and their assigns, in
accordance with generally accepted soil and foundation engineering practices. No other
watranty, expressed or implied, is made.

This report has been prepared for this project by Geotechnical Services, Inc. This report was
completed for preliminary design purposes and may be limited in its scope to complete an
accurate bid. Confractors wishing a copy of the report may secure it with the understanding
that its scope is limited to evaluation considerations only.




































FIELD DESCRIPTION AND CLASSIFICATION OF SOIL - Burmister System

Soil descriptions indicated on the test boring logs are based on Standard Penetration Test {SPT) resuits and
observation of the soil samples obtained. Soil samples generally described and classified as iilustrated in the

following example:

Density or Major Moisture
consistently Color Component Minor Components Content

SN

Dense, brown, f-m SAND, some Gravel, trace Silt, moist.

1.0 DENSITY OR CONSISTENCY — The density or consistency is determined from the Standard Penetration
Test {ASTM 1586), which corresponds to the number of blows required to drive a standard 2-inch outside
diameter split-spoon sampler from the 6 to 18-inch depth of a 24-inch sample using a 140-pound weight
falling freely for 30 inches.

Consistency of

Density of Penetration Resistance Composite Clay
Granular Sof {N-blows/ft) Sail
Very Loose 0-4 <2 Very soft
Loose 4-10 2-4 Soft
Medium Dense 10 - 30 4-8 Medium soit
Dense 30 - 50 8-15 Stiff
Very Dense » 50 15-30 Very stiff
> 30 Hard

24 COLOR ~ Visual

3.0 SOIL COMPONENTS - The description and classification is based on the following criteria,

3.1 DESCRIPTION — The components of a soil sample are described by visually estimating the
percentage of each component by weight of the total sample.

Maior Component ~ The major component (>50%) is written with upper case letters for granular
soil (SAND, GRAVEL), and a combination of upper and lower case letters for composite soil (Silty

CLAY, Clayey SILT).

Minor Component — The minor sail components {$50%) are written with the first latter of each
material in upper case, and the remaining letters in lower case (Gravel, Silt}. The minor
components are identified and prefaced in the description based on the following percentages:

Description Percentage

and 35 - 50%
some 20-35%
little 10 - 20%
trace 0- 10%

Other Components — The other components within the soil which may be encountered include
glass, bricks, trash, etc. The other components are identified and follow the major and minor soil
components,




3.2 CLASSIFICATION

Granular Soil by Sieve Size — A granular soil sample is classified by visually astimating the particle
size as referenced to a Standard Sieve.

Standard Steve Limit

Material™ Upper Lower
GRAVEL - coarse 3-inch 3/-inch
- fine 3/4-inch No. 4
SAND - coarse No. 4 No. 10
~ medium No. 10 No. 40
- fine No. 40 No. 200
SILT No. 200

Granular Soll by Visual Identification

Material

Silts and Clays

Visual D

Too small to see.

Fine Sand Finest visible grain.
Medium Sand 1/64" to 1/16"
Coarse Sand 116" to 1/4"

Fine Gravel 1/4" to 3/4"

Coarse Gravel 3/4" to 3"

Cobbles 3o &

Boulders Greater than &”

*The Gravel/Sand portions of a granular soil are further divided based on the following proportions:

Gravel/Sand

fine fo coarse
coatse

medium to coarse

Proportion

> 10% all factions
< 10% fine and medium
< 10% fine

medium < 10% fine and coarse
fine to medium < 10% coarse
fine < 10% medium and coarse
Composite Clay Soil — A composite clay soil sample is classified by determining the smallest
diameter thread that can be rolled manuaily.

Smatlest Thread Degree of
Material Diameter Plasticity
SILT None Nonplastic
Clayey SILT 1/4-Inch slight
SILT & CLAY 1/8-nch Low
CLAY & SILT 1/16-inch Medium
Silty CLAY 1/32-inch High
CLAY 1/64-inch Very High




4.0

5.0

Organic Soil - An organic soil sample is classified by observation of the sample structure.

Material
Topsaoll -

Fibrous Peat -
Amorphous Peat -

Organic Silt -

Clayey Organic Siit

surficial soits that support plant life and which contain a high percentage
of organic matter,

deposits of plant remains in which the ofiginal plant fibers are stiil visible.
deposits of plant remains in which the original plant fibers have been
destroyed. Usually found underlying fibrous peat.

fine grained marine soils which have been transported due to erosion and
deposited in still water below the zane of wawe action. May contain shell
fragments, organic odor, high sand content, nonplastic.

similar to Organic Silt, low sand content, plastic.

ADDITIONAL DETAILS AND DISCRIPTIVE TERMS

SOIL STRUCTURE - produced by deposition of sediments.

Stratified -
Varved -
Stratum -
Layer -
Seam -
Parting/lens -
MOISTURE CONTENT

Dry -
Moist -
Wet -

random soil deposits of varying components or color,
alternating soil deposits of varying thickness (i.e. clays or silts).
soil deposit greater than 12 inches thick.

soil deposit 3 inches to 12 inches thick.

soll deposit 1/8 inch to 3 inches thick.

soil deposit less than 1/8 inch thick.

moisture not apparent, dusty, dry to the touch.
damp, but no visible water.

visible free water.

UNIFIED SOIL GLASSIFICATION SYMBOL AND DISCRIPTION

CL

ML
oL
CH
MH
OH
PT

Lean Clay GW  Well Graded Gravel
Silt GP Poorly Graded Gravel
Organic Silt/ Clay Low Plasticity GM  Silty Gravel

Fat Clay GC  Clayey Gravel

Plastic Silt SwW  Well Graded Sand
Organic Silt’Clay High Plasticity sP Poorly Graded Sand
Paat SM Silty Sand

SC Clayey Sand



GUIDELINES TO CLASSIFICATION AND IDENTIFICATION OF ROCK

A. WEATHERING

Fresh Fresh rock, ctystals bright, few joints, may show slight staining. Rock rings under
hammer if crystalline.
Slightly Weathered Rack generally fresh, Joints stained and discoloration extends into rock up to 1

inch. Joints may contain clay or gouge. In granitoid rocks some occasional feldspar
crystals are dull and discolored. Crystailine rocks ring under hammer.

Moderately Significant portions of rock show discoloration and weathering effects. In

Weathered granitoid rocks, most feldspars are dull and discolored; some look clayey. Rock
has dull sound under hammer and shows significant loss of strength as compared
with fresh rock.

Highly Weathered All rock is discolored ar stained. In granitoid rocks ali feldspars are dull and
discolored and majority shows kaolinization. Rock shows severe loss of strength
and can be excavated with a geologists pick. A clunking sound when struck with a
hammer.

Disintegrate Rock Rock texture clear and evident, but reduced in strength to strong soil. Some
fragments of strong rock usually left.

B. FRACTURING AND BEDDING

Spacing Fracturing Bedding and Foiiation
More than 3 feet Massive Thick

1 foot — 3 feet Slightly Fractured Medium

2 inches — 1 foot Moderately Fractured Thin

Less than 2 inches Highly fractured Very Thin

C. GRAIN SIZE

Fine Visible to naked eye to 1/16-inch diameter.
Medium 1/16-inch to 1/4-inch diameter.
Coarse CGreater than 1/4-inch diameter.

D. HARDNESS

Very Hard Cannot be scratched with a knife or sharp pick. Breaking of hand specimens requires
several hard blows with a geologists pick.

Hard Can be scratched with a knife or pick only with difficulty. Hard blow of hammer required to
detach hand specimen.

Moderately Can be scratched with a knife or pick. Gouges or grooves to ¥ inch deep can be

Hard oxcavated with hard blows of a geologists pick. Hand specimens can be detached by a
moderate blow.

Medium Can be grooved to a 1/16-inch deep by firm pressure on a knife or pick point,

Can be excavated in small chips to pieces approximately 1-inch maximum size by hard
blows of the point of a geologists pick.

Soft Can be gouged or grooved easily with a knife or pick point. Can be excavated in chips to
pieces several inches in size. Smail thin pieces can be broken by finger pressure.
Very Soft Can be carved with a knife. Can be excavated easily with the point of a pick. Pieces 1 inch

or more in thickness can be broken with finger pressure.




E. ROCK QUALITY DESIGNATION {RQD)

RQD {Percent) Diagnostic Description
Exceeding 90 Excellent

75 -90 Good

50~75 Fair

2580 Poor

025 Very Poor

Comments: RQD is applicable to NX core only. The diameter of an NX core is 2,16 inches. RQD is
expressed as a percentage and is determined by dividing the fength of the run by the total length of
the recovered cores pieces measuring 4-inches or greater. Core recovery Is reported as a percentage
and is determined by dividing the length of the core recovered (all pieces) by the length of the tun.
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Type Value
PGAd 0.6

% Crs 0.884

‘ Cri 0.9
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UJ.S. Seismic Design Maps

Description
Factored detemminialic acceleration value, (Peak Ground Acceleration)

Mapped value of the risk goefficient at short periods

Mapped value of the risk coefficient at a periodof 1§
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PIE HILL INDUSTRIAL DEVELOPMENT
46 OLD FERRY ROAD
METHUEN, MASSACHUSETTS

SECTION 02200
EARTHWORK

PART |- GENERAL

1.01

1.02

1.03

=

1.04

1.06

GENERAL REQUIREMENTS
include GENERAL CONDITIONS and SUPPLEMENTARY CONDITIONS as part of this Section.

Examine all other Sections of the Specifications for requirements, which affect work of this
Seclion whether or not such work is specifically mentioned in this Section.

Coordinate work with trades affecting, or affected by, work of this Section, Cooperate with such
trades 1o assure the steady progress of all work under the Contract.

WORK INCLUDED

Perform all work required to complete the work of the Section, as indicated. Such work includes,
but Is not limited to, the following:

Excavation, filling, grading and compaction
Supplying of fill materials

Construction Dewatering

Sheeting, shoting and bracing

Rock excavation/blasting

O R

RELATED WORK UNDER OTHER SECTIONS

Erosion and Sediment Controf
Site Praparation

Bituminous Concrete Paving
Site Water Lines

Storm Drainage System
Sanitary Sewer System

Site Furnishings

Site Irrigation

Lawns

Planting

SUBMITTALS

Issue submittals in accordance with Division 1. Submittals under this Section shall include
manufacturer's specifications and installation instructions.

SAMPLES AND TESTING

A 50 In. sample of each off-site material proposed for use, and of any on-site material when so
requested by the Architect or Geotechnical Engineer, shall be submitted for approval.

1. Samples shall be delivered to office of the Geotechnical Engineer, as directed.
2. Samples required in connection with compaction tests will be taken and transported by
the Geotechnical Engineer.
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3. Product Data: Submit location of pits for all borrow material.

COORDINATION

The work of this Section shall be coordinated with that of other rades affecting, or affected by,
this work, as necessary fo assure the steady progress of all work of the Contract.

Prior to the start of earthwork, the Contractor shall arrange an on-site meeting with the Architect
and Geotechnical Engineer for the purpose of establishing Contractor's schedule of operations
and scheduling inspection procedures and requirements.

As construction proceeds, the Contractor shall be responsible for notifying the Architect prior to
start of earthwork operations requiring inspection and/or testing.

INFORMATION

It is hereby understood that the Contractor has carefutly examined the site and all conditions
affecting work under this Section. No claim for additional costs will be allowed because of lack of
full knowledge of existing conditions.

Plans, surveys, measurements and dimensions, under which the work is to be performed, are
believed to be correct to the best of the Architect's knowledge, but the Contractor shall have
examined them for himself during the bidding peried, as no allowance will be made for any errors
or inaccuracies that may be found herein,

information on the Drawings, Reference Drawings, and in the Specifications relating to
subsurface conditions, natural phenomena, and existing utilities and structures is from the best
sources presently available. Such information is furnished only for the information and
convenience of the Contractor, and the accuracy or completeness of this information is not
guaranteed.

EXISTING CONDITIONS

The Contractor shall become thoroughly familiar with the site, consult records and drawings of
adjacent structures and of existing utilities, and note all condilions, which may influence the work
of this Section.

By submitting a bid, the Contractor affirms that he has carefully examined the site and all
conditions affecting work under this Section. No claim for additional costs will be allowed
because of lack of full knowledge of existing conditions.

The Contractor may, at his own expense, conduct additional subsurface testing as required for
his own information after approval by the Owner.

SUBSURFAGE CONDITIONS AND SPECIAL SITE CONSIDERATIONS

Soil borings have been made by a qualified Gontractor prior to this Contract. This information
shall be made available to bidders as specified under other Sections. The final results of these
subsurface explorations were prepared by Geotechnical Services, Inc., consulting geotechnical
engineers, and are hereby attached to this specification for information only. Procedures for
dewalering, areas to receive special fill and other methods and procedures specified herein shall
be supplemented by this information. For purposes of this specification, this information will be
referred to as the report. Where procedures within the report vary from procedures as specified
herein, this specification shall override. The results and recommendations are available in the
geotechnical report prepared by Geotechnical Services. Copies of this report are available from
the Architect. Soil samples may be examined at the office of the Geotechnical Engineer.

it is the responsibility of the Gontractor under this Contract to do the excavation, filling, grading
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and rough grading to bring the oxisting grades to subgrade and paraflel to finished grades as
specified herein and as shawn on the Drawings for this Wark. The Cantractor shall visi the site
prior to submitting a bid 1o become tamiliar with the extent of the work to be done under this
Contract. The Cantractor shall be responsible for determining the quantities of earth materials
necessary to complete the work under this Section. All earth materials shall be included in the

Contractot's base bid.

Site Information - data on indicated subsurface conditions are not representations or warrants of
continulty of such conditions between subsurface explorations. it is expressly understood that
the Owner will nat be responsible for interpretations or canclusians drawn there from by the
Contractor. Data are made available for the co nvenience of the Cantractar. Neither the Owner
nor the Geatechnical Engineer assumes responsibility for accuracy of the data ather than at the
particular locations and at the time the explorations were made.

The subsurface data was gathered and report prepared by Geotechnical Services, Inc. The
elevations indicated on the drill hales, borings and test pits refer to existing conditions. A copy of
this report may be seen at the office of the Architect duting normal warking hours.

QUALITY ASSURANCE
The Owner will retaln a Geotechnical Engineer to perform an-site observations and testing during

the following phases of the construction aperatians. The services of the Geatechnical Engineer
may include, but not be limited to the following:

1. Observation during excavation and dewatering of building areas, parking areas and
controlled filt areas.

2 Observation and testing during placement and compaction of fills within the building
area, parking area, and controlled fill areas.

3. Laboratory testing and analysis of fill and bedding materials specified, as required.

4. Observation, construction and performance of water content, gradation, and compaction

tests al a frequency and at locations to assure canformance of this Specification, The
results of these tests will be submitted to the Architect; copy to the Contractor, on a
timely basis so thal the Contractor can take such action as is required to remedy
indicated deficiencies. During the course of construction, the Geatechnical Engineer will
advise the Architect, in writing, with copy to Gontractor If, at any time, in his opinian, the
work is not in substantial conformity with the Contract Dacuments.

The Geotechnical Engineer's presence does nat include supervision or direction of the actual
work by the Gontractar, his employees or agents. Neither the presence of the Geotechnical
Engineer, nar any abservations and testing perfarmed by him, nor any naotice or failure to give
notice shall excuse the Coniractor from defects discovered in his wark.

The Owner reserves the right to modify or waive Geotechnical Engineer services,
PERMITS, CODES AND SAFETY REQUIREMENTS

Allwork shall conform to the Drawings and Specifications and shall comply with applicable cades
and regulations.

Comply with the rules, reguiations, laws and ordinances of the City of Methuenp, Massachusetts
appropriate agencies of the Commonwealth of Massachusetts and all other authorities having
jurisdiction. Coardinate all work done within town and State rights of way with the appropriate
agencies. Provide all required traffic control and safety measures, including uniformed palice
officers per town and State requirements.  All labar, materials, equipment and services
necessary to make the work comply with such requirements shall be pravided without additional

caost to the Owner.

Gomply with the provisians of the Manual of Accident Prevention in Canstruction of the
Associaled General Contractors of America, Inc. and the requirements of the Occupational
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Safety and Health Administration (OSHA), United States Department of Labor.

The Contractor shall procure and pay for all parmits and licenses required for the complete work
specified hevein and shown on the Drawings.

The Cantractor shall not close or obstruct any street, sidewalk, or passageway uniess authorized
in writing by the Architect. The Gontractor shall so conduct his operations as to interfare as little
as possible with the use ordinarily made of roads, driveways, sidewalks or other facilities near
enough to ihe work to be affected hereby. The Contractor shall comply with the time timits
established by the terms for trucking onto and off of the site.

Any apparent contlict between the Drawings and Specifications and the applicable codes and
regulations shalf be referred to the Architect in writing, for resolution before the work is started.

LAYOUTS AND GRADES

All line and grade work not presently established at the site shall be laid out by a survey team
under the supervision of a Registered Land Surveyor or Professional Engineer employed by the
Contractor in accordance with Drawings and Specifications. The Gontractor shall establish
permanent benchmarks and replace as directed any which are destroyed or disturbed.

The words "finished grades™ as used herein shall mean final grade elevations indicated on the
Drawings. Spot elevations shall govern over proposed contours. Where not otherwise indicated,
project slie areas outside of the building shall be glven uniform slopes between points for which
finished grades are indicated or between such points and existing grades.

The word “subgrade” as used herein, means the required surtace of excavated area, subsolil,
borrow fill or compacted fill. This surface is immediately beneath the sile improvements; fill
materials as dimensioned on the Drawings, or other proposed surface material.

DISPOSITION OF EXISTING UTILITIES

Active utilities existing on the site and work areas shalf be carefully protected from damage and
relocated or removed as required by the work. When an active utility line is exposed during
constructlon, its location and elevation shall be plotted on the record drawings as described in
this Section and both Architect and Utility Owner natified in writing.

Inactive or abandaoned utilities encountered during construction shall be removed if within the
bullding area or grouted, plugged or capped. The location of such utilities shall be noted on the
record drawings and reported in writing to the Architect.

The Contractor shall notify “Dig Safe” and local utility companies prior to the start of construction,
The "Dig Safe” number shali be submitted by the Contractor in writing to the Architect prior to
construction.

SHORING, SHEETING, AND BRACING

Provide shoring, sheeting, andfor bracing at excavations, as required, to ensure complete safety
against collapse of earth at sides of excavations.

If, at any place, sufficient or proper supports have nol been provided, additional supports shalibe
placed at the expense of the Contractor. Care shall be taken to prevent voids outside of the
sheeting, but if voids are formed, they shall be immediately filled and compacted.

All sheeting and bracing not ordered left in place shall be carefully removed in such a manner as
not to endanger the construction of othet struclures, utllities or property whether public of private.
All voids left after withdrawal of sheeting shall be immediately refilled with sand and rammed with
tools especially adapted to that purpose or otherwise compacted as directed to achieve the
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required density.

Shoring or sheeting shall not constitute a condition for which an increase may be made in the
contract price with the exception that if the Architect directs in writing that certain shoring or
sheeting shall be left in place, the contract price will be adjusted in accordance with General
Conditions.

Excavation support systems shall be designed to support the earth pressures, hydrostatic
pressures, surcharge loads and other forces from existing site conditions, stored material and
construction equipment.

Shoring and bracing of trenches and other excavations shall, at a minimum, be in accordance
with the latest requirements of the Department of Labor and Industries Bulletin No. 12, Section
10, and all subsequent amendments.

Shoring and sheeting shall be designed by a Registered Professional Engineer in the
Commonwealth of Massachusetts and paid for by the Contractor. The contractor shall submit an
earth shoring and bracing plan to the Architect for review by the Geotechnical Engineer at least 2
weeks prior to installation. The submittal shalt include calculations and plans drawn to scale,

DRAINAGE

The Contractor shall control the grading in areas under construction on the site so that the
surface of the ground will properly slope o prevent accumulation of water in excavated areas
and adjacent properties.

The Contractor shall excavate interceptor swales and ditches where shown on the Drawings and
as otherwise necessary prior to the start of major earthmoving operations to ensure minimat
erosion and o keep areas as free from surface water as possible.

Should surface, rain or ground water be encountered during the operations, the Contractor shall
furnish and operate pumps ot other equipment, and provide all necessary piping to keep all
excavations clear of water at all times and shall be responsible for any damage to work or
adjacent properties for such water. All piping exposed above surface for this use, shall be
properly covered to allow foot traffic and vehicles to pass without obstruction.

Presence of ground water in soil will not constitute a condition for which an increase in the
contract price may be made. Under no circumstances place concrete fill, soil fill, lay piping or
instalt appurtenances in excavation containing free water. Keep utility trenches free of water until
pipe joint material has hardened and backfilied to prevent flotation.

FROST PROTECTION
Do not excavate to full-indicated depth when freezing temperatures may be expected, unless
work can be completed to subgrade of piping can be installed and backfilled the same day.
Protect the excavation from frast if placing of concrete or piping is detayed.

The Contractor shali keep the operations under this Contract clear and free of accumuiation of
snow within the limits of Contract Lines as required to carry out the work.

No work shall be installed on frozen ground.

Provide heat and/or insulation to stab, footings, foundation walls, and other elements during
freezing conditions to prevent damage from frost heaving.

DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING CONSTRUCTION
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The Contractor shali take the necessary steps to avoid disturbance of subgrade and undertying
natural soils/fcompacted fill during excavation and fitling operations. Methods of excavation and
filing operations shall be revised as necessary to avoid disturbance of the subgrade and
undetlying natural soils/compacted fifl, including restricting the use of certain types of
construction equipment and their movement over sensitive or unstable materials. The Contractor
shall coordinate with the Architect or Geotechnical Engineer to modify his operations as
necessary to minimize disturbance and protect bearing soils.

All excavated or filled areas disturbed during construction, alf loose or saturated soil, and other
areas that wili not meet compaction requirements as specitied herein shall be removed and
replaced with compacted structural fill or crushed stone. Fill that cannotbe compacted within 48
hours because of excess moisture shalf be removed and replaced with compacted structural fill
or crushed stone. Costs of removal of disturbed material and reptacement with gravel fill or
crushed stone shall be borne by the Contractor.

If requested by the Architect, the Contractor shalt place a six-inch ayer of crushed stone or 4-
inch concrete mudmat over natural underlying soil to stabilize areas disturbed during
construction. The placement of crushed stone fayer or mudmat as well as material costs shallbe
borne by the Congractor.

Material that is not within +\- 3% optimum moisture for compaction as determined by the Modified
Proctor Test of the particular material in place as determined by the Architect orthe Geotechnical
Engineer, and is disturbed by the Contractor during construction operations so that proper
compaction cannot be reached, shall be construed as unsuitable bearing materials. This
material shall be removed and replaced with crushed stone or structural fill as directed by the
Architect or Geotechnical Engineer at no additional cost to the Owner.

PROTECTION OF BEARING SUBGRADES

The Contractor shall be required to maintain stablo, dewatered, and frost fee subgrades for
foundations, pavement areas, utility trenches, and other areas as directed by the Archliect or
Geotechnical Engineer.

The Contractor shall take precautions to reduce subgrade disturbance. Such precautions may
include diverting storm water runoff away from construction areas, reducing traffic in sensitive
areas, tharmal protection during cold weather periods, and maintaining an effective dewatering
operation.

Soils exhibiting weavingfinstability or which become frozen, as determined by the Geotechnical
Engineer, shall be over-excavated (removed} to competent bearing material and repiaced with
compacted gravel fill or lean concrete at no additional cost to the Owner.

DEWATERING

Based on subsurface Investigations conducted prior to this Contract, it is anticipated that
excavation will be carried out below existing groundwater levels. The Contractor shall be required
to implement ground water control measures to maintain the ground water level a minimum of
one foot below all final excavation levels or to propose aliernative methods for placement of fil
over existing undisturbed material with ground water at or near the surface in such amanner that
the existing materials will not be disturbed. The Contractor wili be required to implement ground
water control measures adequate to maintain the excavation sufficiently dry to allow efficient use
of normal excavation equipment and to provide a borrow matertal sultable for placement and
compaction as speciiied of a8 directed by the Geotechnical Engineer. The moisture content shall
not exceed 3% above the optimum molsture content as determined by modified Proctor test
(ASTM DI557). The Contractor shall furnish all fabor, equipment and materials in connection
with handling ground water and surface water encountered during construction and placement of
compacted granular fill or other material as specified.
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Not less than 14 days prior to the scheduled start of work, the Contractor shall submit his
proposed method of dewatering and maintaining dry conditions, to the Geotechnical Engineer for
review. The submittal shall include calculations, plans, sketches, pump curves, method of
sediment control, and disposal. The dewatering plan shall be prepared by a licensed Civil
Engineer registered in the Commonwealth of Massachusells. Review by the Architect of the
Contractor's proposed method of dewatering shall not relieve the Contractor of responsibility for
the satisfactory performance of the dewatering sysiem. The Contractor is responsible for
correcting any disturbance of natural bearing solls or damage to struciures caused by an
inadequate dewatering system or by interruption of the coniinuous operation of the system as
spacified.

The Contractor shali make the entire excavation for this worlk in the dry. The water level Is to be
maintained continuously one foot below bottom of excavation for the length of time to complete
the work, The Contractor shalt place ali fill materials and proposed improvements in the dry.

The Contractor shail, at all times during construction, provide and maintain proper equipment and
facilitios to remove promptly and dispose of properly, all water entering excavations and keep
such excavations dry so as to obtain a satisfactory undisturbed bottom of excavation or subgrade
condition. Dewatering shall be in operation until the fill or the proposed surface condition has
been completed to such extent that it will not be floated or otherwise damaged by allowing water
levels to return to natural elevations.

in excavations befow the ground water level, it is expected that dewatering trenches or deep
sumps will be required for predrainage of the soils prior to final excavation, and for maintaining
the lowered groundwater level until construction has been completed to such an extent that
floating, slumping or damage to excavations or materials placed does not occur, Monitoring of
adjacent ground water levels by observation wells or other satisfactory means may be required.

The Contractor shall discharge all pumped water away from the work area, and in accordance
with all applicable local codes and laws. Requirements specified herein for Erosion and Siitation
Control shall be met during this process.

All fili material shall be placed and compacted in the dry. The Contractor shall dewater
excavated areas as required to perform the work and in such a manner as to preserve the
undisturbed Commonwealth of the natural inorganic or other subgrade soils.

The Contractor shall verify that the construction and/or operation of his dewatering system will
not adversely affect any well, pond, stream structure, utility, ete., on or adjacent to the area being
dewaterad.

RESTORATION OF DRAINAGE SWALES, DETENTION BASINS AND WATER
BODIES

In addition to other work specified and prior to substantial completion, the Contractor shail repair
all erosion in alf areas and excavate and remove accumulations of silt, debris or other material
oceurring from work under this Contract in the water bodles, detention areas and in all drainage
swalos to remain and as shown on Drawings. Water bodies and detention areas will be drained
or pumped, If necessary, to properly remove all accumulations of slit and debris and to achleve a
smooth bottom. If it is necessary to drain or pump water bodies and detention areas, the
Contractor shall be required to implement ground water control measures to maintain the ground
wator level at a level to efiminate floating or slumping materials. The water level Is to be
maintained continuously at or betow this leve! for the length of time that the pond water level s
lowered. During filling of the water bodies to achieve previous or proposed water lovels, the
wator level should be at or above the water level in the adjacent ground. Water bodies shall be
filled with fresh water prior to securing the dewatering system. For further- information on
dewatering, refer to DEWATERING as specified herein.

PART 2 - PRODUCTS
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MATERIALS

Fill material shall be obtained from required on-site cut to the extent suitable material is available
and off-site to the extent suitable material is not available from on-site cuts.

On-site material for use in compacied fill shall be natural inorganic granular soil taken from areas

of cut after removal of pavement, topsoll, or other unsuitable materials.

Fill materials shall be well-graded within specified gradation limits. Gradation of backfill materials
shall be determined in accordance with ASTM D-422.

Grushed Stone; Crushed stone processed from a stone quarry, was hed, graded, {ree of organic
materials. Gradation is as follows:

1. i/2" Crushed Stane
U. S. SIEVE NO. o, PASSING BY WEIGHT
2" 100
ife" 85-100
3/8" 15-45
#4 0-15
#8 0-5
2. 3/4" Crushed Stone
L.S. SIEVE NO. o, PASSING BY WEIGHT
1" 100
/4" 90-100
1/2" 10-50
J/8" 0-20
#4 0-5
3. 1-1/2" Grushed Stone
U.S. SIEVE NO. 9%, PASSING BY WEIGHT
2" 100
1-1/2" 95-100
i 35-70
3/4" 0-25
4, Modified Roclkfill
U.S. SIEVE NO. o, PASSING BY WEIGHT
8" 100
4" 0-25
2-1/2" 0-5

Structural Fill: Weli-graded, hard, durable, naturalsand and gravel, free from ice and snow, roots,
sod, rubbish, and other deleterious or organic matter, Material shall conform to the fallowing
gradation requirements:

U.S, SIEVE NO., % PASSING BY WEIGHT
4" 100
#4 40-70
#200 0-12

« Four inches where placed as base below concrete floor slab and pavement or within 12
inches of walls; elsewhere 2/3 the lift thickness.

Ordinary Fill: Well-graded, natural, inorganic soit approved by the Architect and meeting the
following requirements;
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1, It shall have less than 3% organic matler, free from weak, compressible, or frozen
materials, and of stones larger than eight inches in dimension. ft shall not contain
granite block, concrete, masonry rubble, roots, stumps ot other similar materiats.

2. It shall be of such nature and character that it can be compacted to the specified
densities.
3. Topsoil and the zone directly below the topsoll indicated on the borings as "subsoil" shatt

not be considered Ordinary Fill nor shalf topsoll or subsoii stockpiled on the site. Where
subsoil is encountered, it shall be stripped separately from the topsoil and the granutar
material direclly beneath the subsoil. This excavated material shall only be utilized in
lawn areas, playfield areas or other non-structural areas, and shall be placed in these
areas at distances away from adjacent site improvements as specified herein or as
directed by the Architect.

4. it shall have a minimum dry density of not iess than 100 pounds per cubic foot.

5. Material from excavations on the site may be used as Ordinary Fill if it Is deemed
acceptable by the Geotechnical Engineer.

7. Unsuitable materiaj which is classified as "unsuitable” shall be material having at least one of the
following properties:

1. Material with a maximum unit dry welght per cubic foot less than 90 Ibs., as determined
by ASTM D1557.

2, Matertal containing greater than 5% organic matter by weight, organic silt, peat,
construction debris, roots and stumps.

3. Material deemed unsuitable by the Geotechnical Engineer based on its inherent inability
to perform satisfactorily as a bearing stratum.

4. Soil, which is allowed to become frozen, saturated, or unstable because of the

contractor's faiture to employ appropriate dewatering, excavation methods, or weather
protection is not deemed unsuitable soil but rather represents a condition in which the
subgrade was not adequately prepared and/or protected.

8. Blast Rock Fill: Shali be broadly graded blasted rock with a maximum size of 12 inches, 25%
smaller than six inches and 10% finer than 3/4 inch. Occasional boulders up to 18 inches will be
permitted near the base of the fifl.

1. General site rock fill (outside the building area) may be placed up to within 42 inches of
finish grade in pavement areas and to within 18 inches of inverts of utifity lines, First lift
over the top of rock fill shali be a choke stone layer 18 inches thick. Compaction shall be
by minimum of four coverages of a self-propelled vibratory drum roller in each direction
(i.e. north-south and east-west). The minimum weight of the drum shall be 10,000 fbs.
Compaction may also be by four coverages of heavy track equipment such as a CAT D8
Bulldozer or other heavy frack equipment approved by the Geolechnical Engineer.

2. Rock shall not be placed within a five-foot horizontal distance on either side of any
proposed utility line.  The intent is to leave a zone of granular fill that can later be
excavated for installation of utilities. Also, large rock fragments shall be kept away from
utility pipes.

9. Choke Stone: Shall have a maximum rock size of nine inches and shall have 50% finer than 1-
1/2 inch and 25% finer than 3/4 inch.

10. gand Fill: Shali consist of well-graded natural sand, free from organic, other weak or
compressible materials, or frozen materials, Conforming to the following gradation:
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U.S. SIEVE NO. o, PASSING BY WEIGHT

#8 100
#50 15-40
#100 2-10
#200 0-5

slab Base Course: Shall be hard, durable, natural sand and gravel, free from ice and snow,
roots, sod, rubbish, or organic maiter. Material shall conform to the following gradation
requirements:

U.S. SIEVE NO. % PASSING BY WEIGHT
2" 100
3/4" 20-90
#4 15-70
#40 10-50
#200 0-8

PART 3 - EXECUTION

3.01

GENERAL EXCAVATION

Excavate all materials encountered to allow construction of the proposed building and structures,
utilities and site work as shown on the Drawings and as hereinafter specified.

Excavate to levels shown for footings and structures, as required to provide working clearance
and o allow adequate inspection and to subgrades outside of buildings and structures as
specified herein and as shown on Drawings.

in planted areas, remove ledge, boulders and other obstructions 1o & depth of at least two feel
below finished grade.

Remove from the site and legally dispose of all debris and other excavated material not needed
for, or suitable for, fill except as othetwise specified herein. Remove all materials subject to rot
or attack by termites.

In general, the Contractor will be permitted to use machine excavation to the bottom of filt under
concrete slabs on grade. The final three inches under footings and foundations shall be
excavated using a straight blade bucket. It the final three Inches cannol be satisfactorily
excavaled using a straight blade bucket without disturbing subgrades, the Contractor shall use
alternative methods, including hand excavations. Alternative methods shalf be subject to
approval by the Architect or Geotechnical Engineer.

Unsuttable Soil Conditions:

a. If unsuitable bearing materials are encountered at the specified subgrade depths, the
Contractor shall notify the Architect. The Contractor shail carry excavation deeper and
replace the excavated matetial with compacted fill or concrete as directed by the Architect or
Geotechnica! Engineet. Soil subgrades, which are unstable due to inadequate construction
dewatering or excessive subgrade disturbance, are not deemed unsuitable soils.

b. Removal of such material and its reptacement as directed will be paid for as extra
compensation in quantity approved by the Architect. Only changes in the work authorized in
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advance by the Architect in writing shall constitute an adjustment in the Gontract Price.

c. Material that is not within -+\- 3% optimum moisture for compaction of the particular material
in place as determined by the Architect or the Geotechnical Engineer and is disturbed by the
Contractor during construction operations so that proper compaction cannot be reached shall
not be construed as unsuitabie bearing materials. This material shall be removed and
replaced with lean concrete of structural flll as directed by the Architect or Geotechnical
Engineer at no additional cost to the Owner.

d. The Contractor shall follow a construction procedure, which permits visual identification of
firm natural ground.

e. The volume of unsuitable material shall be measured by profiling the in-place topography
and calculation by the average-end-area method or other method deermed acceptable by the
Geotechnical Engineer. The coniractor's Licensed Surveyor or Professional Engineer shail
prepare the calculations. Payment limits shall be as for rock excavation.

Excessive Excavation: If any part of the general or trench excavation is carried, through error,
beyond the depth and the dimenslons indicated on the Drawings or cailed for in the
Specifications, the Contractor at his own expense, shall furnish and install compacted grave fill
concrete, or take other remedial measures as directed by the Architect to bring fill material Up to
the required level.

TRENGH EXCAVATION

Excavate as necessary for all footings, structures, pipes, storm and sanitary drainage, electrical,
gas, water, related structures and appurtenances, and for any other trenching necessary to
complete the work. Unless otherwise indicated, provide separate trench for each utility.

Definitions:

1. "Trench excavation" shall be defined as an excavation in which the bottom width does
not exceed seven feet and the top width does not exceed twice the depth or where
footings are excavated by backhoe. Refer to Drawings for any special trenching
conditions for utilities, structures, etc,

2. The words “invert” or "invert elevation" as used herein mean the elevation at the inside
bottom of pipe or channel,
3. The words "bottom of the pipe" as used herein means the elevation at the base of the

pipe at its outer surface.

In general, machine excavation of trenches will be permitied with the exception of preparation of
pipe beds, which will be handwork. Excavate by hand or machine methods at least six inches
below the bottom of all utilities.

Trench excavation shall inciude the removal of all matertals encountered. During excavation,
materials determined to be suitable for backfilling shall be piled in an orderly mannera sufficient
distance from the banks of the trench to avoid overloading and o prevent slides or cave-ins. All
excavaled materials not required or unsuitable for backfill shall be removed and legally disposed
off the site. The banks of trenches shall be cut as near vertical as practicable to the extent
allowed by OSHA.

The Contractor shail provide, at his own expense, suitable bridges over trenches where required
for accommodation and safety of the traveling public and as necessary 10 satisfy the required
permits and codes.

Trenches shall be excavated to the necessary width and depth for proper faying of pipe or other
utifity and shall have vertical sides or slopes as required by codes. Minimum width of trenches
shall provide clearance between the sides of the trench and the outside face of the utifity.
Maximum trench sizes are as shown on the Drawings or as specified herein. The depth of the
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2,

trench shall be six Inches below the bottom of the pipe barret or respective utility. if the exlsting
soil is found not suitable, the Architect or Geotechnical Engineer may approve removal and
replacement of material. Costs for removal and replacement materials will be based on Unit
Prices.

Goordinate all utility and trench bacikfilling with the trades involved.
ROCK EXCAVATION

Definitions and Classifications: The following classifications of excavation will be made only when
rock excavation is required.

1. “Earth Excavation” consists of removal and disposal of pavement and other obstructions
visible on ground surface; underground slructures and utiliies indicated to be
demolished and removed; material of any classification indicated in data on subsurface
conditions; and other materials encountered that are not classified as rock excavation,

2. "Rock Excavation” consists of removal and disposal of materials encounieted that
cannot be excavated without continuous and systemalic drilling and blasting ot
continuous use of a ripper or other special equipment, except such materials that are
classed as earth excavation. Typical of materials classified as rock excavation are as
follows:

i Consolidated Bedrock.
2, Boulders on site, outside trench limits, exceeding two cubic yards in volume.
3. Boulders within trench limits, exceeding one cubic yard in volume.

3. Should highly fractured or weathered bedrock be encountered during excavation, the
following shall apply:

1. When the matertal is encountered in trenching operations or under footings, it
shall be excavated or ripped with a hydraulic backhoe equal to or larger than a
Caterpillar 235 excavator, and will be classified as Earth Excavation. Whenitis
demonstrated to the satisfaction of the Architect and the Geotechnical Engineer
that this material can no longer be removed with a hydrautic backhoe and
requires driling and blasting, this material shall be classified as Rock
Excavation. - For excavation procedures when this material is encountered
under footings, refer to paragraph below.

4, Intermittent drilling and ripping performed to increase production and not necessary 0
permit excavation of material encountered will be classified as Earth Excavation.

5. Allowance for Rock Excavation: The Gontractor shall carry inthe Base Bid an allowance
for xxx cubic yards of rock encountered in trench excavation removed from the site. The
Gontractor shall also carry in the Base Bid an allowance of xxx cubic yards of open rock
excavation remaved from the site. The Base Bid shall cover all costs relating to such
rock excavation, including blasting, removal and placement of the excavated material,
overhead and profit. The Owner for excavation herein defined will pay no amount other
than that herein specified.

1. I the total quantity of Rock Excavation, open and/or trench, exceeds the amount
of Rock Excavation included in the Contract as listed above, the Owner shall
pay the excess excavation at the unit prices as indicated in the contract.

2. If the total quantity of Rock Excavation, open and/or trench, is less than the
amount of Rock Excavation included In the Contract as listed above, the
Contract sum will be decreased by the difference in Rock Excavation multiplied
by the unit prices as listed in the contract.

Measurements:

1. When, during the process of excavation, rock is encounterad, such material shall be
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uncovered and exposed In such a manner that the unbroken ledge surface is clearly
visible, and the Contractor shall notify the Architect, before proceeding further. The
areas in question shall then be cross-sectioned as hereinafter specified.

Fallure on the part of the Contractor to uncover such materiat and to notify the Architect
and proceeding by the Gontractor with the rock excavation before cross-sections are
taken, will forfeit the Contractor's right of claim towards the stated allowance or
additional payment over and above the stated alfowance at the quoted unit price.

The Contractor shall employ and pay for a licensed Registered Givil Engineer of Land
Surveyor to take cross-sections of rock before removat and to make computations of
volume of rock encountered within the Payment Lines. Cross-sections shall be takenin
the presence of the Geotechnical Engineer and the computations approved by the
Architect. The volume calculations shall be by the average end area method. The
Owner has the option to perform independent cross-sections and computations of rock
guantities.

Where removal of boulder or ledge is required outside the established payment fines, the
Architect shall determine the extent of this removal and basis of payment.

Blasting: Obtain written permission and approval of method from local authorities before
procaeding with rock excavation. Explosives shail be stored, handled, and employed in
accordance with state and local reguiations or, in the absence of such, in accordance with the
provisions of the "Manual of Accident Prevention of Construction” of the Associated General
Contractors of America, Inc.

1.

2.

Notify the Architect al least 48 hours before any intended blasting and do no biasting
without his specific approval of each blasting operation.

Coniractor shali present evidence that his insurance includes coverage for blasting
operations befote doing any blasting work. A preblast survey shall be performed for all
buildings and utilities within a radius of 150 feet from the blasting zone or conforming to
the ordinance govetning blasting and the Fire Department regulations.

All rock blasting shall be weil covered with heavy mats or timbers chained together and
the Contractor shall take great care to do no damage to existing structures, utility fines
and trees to remain.

Any damage caused by the work of this Contractor shall be repaired 1o the full
satisfaction of the Architect at no additional cost to the Owner.

Any rock fragments or loose material from blasting operations shall be removed. All
voids shall be filled with a leveling mat of structural fill or lean concrete as directed by the
Geotechnical Engineer.

At least 2 weeks prior to blasting the contractor shall submit a blasting plan tndicating
blasting agent to be used, drill hole depths and spacing, powder factors, personnel,
vibration limits and method of measurement, for review by the Geotechnical Engineer.

Complaints:

1.

Report alt blasting compiaints to the Architect within 24 hours of receipt thereot. include
the name, address, date, time received, date and time of blast complained about, and a
brief description of the alleged damages o¥ other circumstances upon which the
complaint is predicated. Assign each complaint a number, and number all complaints
consecutively in order of receipt.

Submit a summary report to the Architect each month which indicates the date, time and
name of person investigating the complaint, and the amount of settiement, if any.
When settlement of a claim is made, furnish the Architect with a copy of the release of
claim by the claimant.

immediately notify the Architect, throughout the statutory period of liability, of any formal
claim or demands made by attorneys on behalf of claimants, or of serving of any notice,
summons, subpoena, or other legal documents incidental to litigation, and of any out-of-
court seftiement or court verdict resulting from fitigation.

Immediately notify the Architect of any invesligations, hearings, or orders received from
any governmental agency, board or body claiming to have authority to regulate blasting
operations.
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if ledge is encountered within the limits of the Proposed Building Area, the Contractor shall
excavate this material 18 inches below subgrade of footings and 12 inches below subgrade of
slabs unless otherwise directed by the Architect or Geotechnical Engineer. All loose or shaken
rock shall be removed and replaced with compacted gravel fill or lean concreie as specified
herein.

Rock excavation for foundations outside of the Building Area: Remove rock to foundation or
footing subgrade. All rock bottoms for foundations shall be carefully examined. Loose or shaken
rock shall be removed to solid bearing, and the rock surface leveled, or shelved to a slope hot
exceeding one inch per iwo feet, or as directed.

Excavate rock encountered in grading under paved areas, tawns and plant beds to subgrade as
specified herein and shown on the Drawings. All boulders or protruding rock outcrops shall
ramain undisturbed at lawns and piant beds when so directed by the Architect. Rock shali be
fractured six inches below subgrade of paved areas but this six-inch layer shall remain in place.
If any part of the rock excavation at footings be carried beyond the depth and the dimensions
indicated on the Drawings or called for in the Specifications, the Gontractor shall, at his own
expense, furnish and install concrete of same strength as footings to the required subgrade level
of the footings as shown on the Drawings. Dowaeling or other corrective structural measures as
directed by the Architect may also be required to properly anchor or reinforce the concrete. If
rock excavation is carried beyond the depth and dimensions to subgrade in other areas, the
Contractor shall, at his own expense, furnish and install compacted gravel fill to subgrade as

directed by the Architect.

Basis of Payment: The total amount of rock excavation will be based upon the volume of rock
excavated within andfor above the lines referred to in the next paragraph as "Payment Lines".
The payment lines are only to be used as a basls of payment, and are not to be used as
fimits of excavation. Limits of excavation area as shown on the Drawings and as specified
herein.

Payment Lines for Rock Excavation:

1, Payment lines for columns and footings within the building shall be a vertical line ane
foot from the toe of the footings; the depth shall be measured at 24 inches below the
bottom elevations shown on the Drawings. Ifrockis to remain directly below the bottom
of the footings within the Building Area, payment lines shall be six inches below the
bottorm elevation of the foating as shown on the Drawings. Payment lines for walls to be
damp-proofed shall be a verticat line two feet outside the walis. Payment lines for
footings outside of the buitding shail be six inches below the bottom of footings. Vertical
payment lines shail be as specified hereinafter.

2. Payment lines far manholes and catch basins shall be one foot outside of the outer walt
and six inches below subgrade beneath the structure.
3. Payment lines for rock excavation under slabs on grade shall be six inches below the

bottom elevation of the specified gravel base course outside of the building and 12
inches below subgrade for slabs within the bullding.

4, Payment fines for rock excavation at paved areas and lawns shall be six inches below
respective subgrades.
5. Payment lines for rock excavation under pipes within the bullding and for utifity trenches

outside the building fines shall in no case be calculated as greater in width than the
outside diameter of the pipe plus two feet for pipes up to 18 inches. For pipes 18 inches
and larger payment lines shalf in no case be calculated as greater in width than the
outside diameter of the pipe plus three feet. Payment lines at bottom of all pipe and
utifity trenches shali be six inches below subgrade.

PROOF-ROLLING

Contractor shall be required to proofrolt foundation and pavement subgrades prior to foundation
construction or the placement and compaction of fill materials.
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Proofrolling of foundation subgrades shall include at least ten passes of a small vibratory plate
compactor for trench excavations or six passes of a heavy vibratory roller for open areas.

Proofroling of pavement subgrades shall include four passes of a heavy vibratory roller.

If groundwater is located within one foot of foundation or pavement subgrade, proofrolling may
be eliminated. However, the Contractor shall demonstrate care during excavation so as 10
minimize subgrade disturbance.

The Geotechnical Engineer shall visually observe Proofrolling. Foundation construction or
replacement of fill materials shall not commence until the Geotechnical Engineer has witnessed
subgrade conditions and preofrolling operations.

Soils which exhibit weaving or instability during the proofrolting operations as determined by the
Geotachnical Engineer shall be removed and replaced with compacted Structurai Fill or Crushed
Stone at no additional cost to the Owner.

FILLING AND GRADING
Samples and Testing:

1. All fill materials, and their placement shalf be subject to quality control testing. The
Owner shall pay for all testing except that the Contractor will bear cost of iesting
materials, which fail to conform to Specifications. Test results and laboratory
recommendations will be available to Contractor. All sieve analyses for conformance of
on-site and off-site fill materials to be used in the work shall be done by means of a
mechanical wet sieve analysis and in accordance with ASTM D-422.

2. The Owner will retain a Geotechnical Engineer to provide personnel, qualified by training
and experience, to be at the site to observe preparation for the placement of compacted
fills, to observe excavation and dewatering required for the work, and to observe
earthwork operations and report on the conformity of operations with these
Specifications. All service and approvals given by the Geotechnical Engineer shal not
ralieve the Contractor of his responsibility for performing the work in accordance with
these Specifications. The Contractor agrees to accept as fin al the results of field and
laboratory tests performed by the above representatives. As stated hereinbefore, the
Owner reserves the right to modify or waive Geotechnical Engineer's services,

3. Excavated material taken directly from on-site cuts that will meet these Speclfications
may be used as Ordinary Fill or Structural Fill provided the Contractor obtains written
approval from the Architect. No such fill material shall be put in place untif approved for
use by the Architect in writing.

4, Field density tests will be made by the Geotechnical Engineer in accordance with the
Method of Test for ASTM Designation D1556 or D2944, to determine the adequacy of
compaction; the location and frequency of such field tests shall be at the Geotechnical
Engineer's discretion.

5. The Contractor shall notify the Architect or the Geotechnical Engineer when an area s
ready for compaction testing. This notification shall be 48 hours in advance of placing or
final compaction so that the Geotechnical Engineer has adequate time to take
compaction tests.

6. The Architect or his designated representative shall have the right to observe the
installation of all controlled compacted fills.
7. Testing of materials as delivered may be made from time to time. Materials in question

may not be used, pending test results. Tests of compacted materiats will be made
regularly. Remove rejected materials and replace with new, whether in stockpiles or in
place.

8. Cooperate with the Geotechnical Engineer in obtaining field samples of in-place
materials after compaction. Furnish incidenta! field labor in connection with these {esls.
The Coniractor will be informed by the Geotechnical Engineer of areas of unsatisfactory
density which may require improvement by removal and replacement, or by scarifying,
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11.

aerating, sprinkling (as needed)}, and re-compaction prior to the placement of the new .
No additional compensation shall be paid for work required to achleve proper
compaction.

The Geotechnical Engineer's presence does not include supervision or direction of the
actual work by the Contractor, his empioyees, or agents. Neither the presence of the
Geotechnical Engineer nor any observations and testing performed by him shall excuse
the Contractor from defects discovered in his work.

In no case will frozen material be allowed for use in fili, backfi, or rough grading
material,

Stones or rock fragments larger than four inches in their greatest dimension shall notbe
permitted within the top six inches of subgrade of any fills or embankments.

Placing, Spreading and Compacting Fill Material:

1.

Fill materials are to be placed as designated herein and as indicated on the Gontract
Drawings.

1. Crushed Stone shall be placed as follows and compacted as specified herein:

1.} Under and around utility structures and around foundation drains and
underdrains, (use 1/2" stone).

2.) Behind retaining walls, and under tip rap.

3.) Where otherwise shown on Drawings or as directed by the Architect.

2. Structural Fill shall be placed as follows and compacted in lifts to a minimum of
95% maximum dry density per the Modified Proctor Test (ASTM D 1557) as
specified herein: (Refer to table specified herein for compaction methods and kift
requirements.)

1.} Within building pad areas.

2.) As a subgrade filf for all material to be placed in controlied compacted filis
under exterior concrete slabs, foundations, on grade stairs, and other soil
bearing situations.

3.) Wherever a structural fill is called for or shown on the Drawings.

3. Ordinary Fitt shall be placed as follows and compacted as specified herein:

1.) In general fill areas such as fawn or in parking istands except where
Structural Fill is shown.

2.) Wherever Ordinary Fill is called for and as specified hereinbefore.

3.) Wherever Structural Fill, Crushed Stone, Sand Fill or Topsoil is not required
herein or on the Drawings.

4. Blast Rock Fill may be placed up to within three feet of finish grade in pavement
areas and within two feet of finish grade in lawns, and to within 30 inches of
inverts of utility lines and proposed utility routes. First lift over the top of rock fill
shall be choked stone layer 18 inches thick which shallbe a well-graded mixiure
of sand, gravel, and blasted rock with maximum stone size less than nine
inches. Compaction shall be by minimum of six coverages of a self-propelled
vibratory drum rolier in each direction {i.e. north-south and east-west). The
minimum weight of the drum shall be 1 0,000 Ibs. Compaction may also be by
four coverages of heavy {rack machinery such as a Caterpillar DB or other track
machinery approved by the Geotechnical Engineer.

1)) Blast Rock Filt shall not be placed within 30 inches vertically of exterior
concrete slabs (i.e. sidewalks, loading docks, etc.

2.) Rock shallnot be placed within a five-foot horizontal distance on either side
of any proposed utility fine. The intentis to leave a zone of granufar fill that
can later be excavated for installation of ufilities. Also keep large rock
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fragments away from any utility fines.
3.) Place woven filter fabric (Mirafi 500X or equivalent) over Blast Rock Fill,

5. gand Fill shall be placed as follows and compacted as specified for the
particular ilem:

1.) As a bedding material for PVC electrical conduit where concrete Is not
required, telephone-cable, primary electric service and gas pipe.
2) Where otherwise specified or shown on the Drawings.

B. Slab Base Fill shall be piaced in minimum &-inch lift under concrete floor stabs.

7. Subsoil shall be used only under fawn areas and athletic fields. This material
shall not be placed closer to areas being otherwise prepared than a 1 :1 angle of
repose x depth of fill for the particular area. For instance, if a fill is four feet
deep, subsoil may nol be placed closer than four feet to the area being
otherwise prepared.

1.} Unsuitable Earth Maierials shall be removed from the site.
2.} The fill material shall be placed in uniform horizontal layers and compacted
as specified herein.

8. Each fayer shall be spread evenly and shall be thoroughty mixed during the
spreading to obtain uniformity of material in each layer. So far as practicable,
each layer of material shall extend ihe entire length and width of the area being
filled plus two additional feet hotizontally along each side for every one foot of fill
required.

3. All fil material shall be placed and compacted in the dry. The Contractor shali dewater
excavated areas as required to perform the work, and in such a manner as to preserve
the undisturbed beasing capacity of the subgrade solls. (nfreezing woather, a layer of fill
shall not be left in an uncompacted state at the close of a day's operation, Prior to
terminating operations for the day, the final fayer of fill, after compaction, shall be rofled
with a smooth-wheeled roller to efiminate ridges of soil left by tractors, trucks and
compaction equipment.

4. The Contractor shall not place a fayer of compacted fill on soil that was permitted to
freeze prior to compaction or on snow or ‘co. Removal of these unsatisfactory materials
will be required as directed by the Owner.

5, When the moisture content of the fill material is below optimal moisture necessary for
compaction as specified herein, water shall be added until the moisture content is as
specified.

6. When the moisture content of the fill material is above the optimal moisture necessary

for compaction as specified herein, the fill material shall be aerated by blending, mixing,
or other satisfactory methods until the moisture content is as specified.

7. After each layer has been placed, mixed and spread evenly, it shall be thoroughly
compacted to the specified density. Compaction shall be continuous over the entire
area and the equipment shall make sufficient passes to ensure that the desired density
i obtained. A minimum of four coverages with acceptable compaction equipment
described hereinafter is a requirement. These coverages are to be provided as
systematic compactive effort; incidental coverages due 10 construction vehicle traffic

through the area will not be included.

KH Structural Fill; Al fills within the building area shall be made with Structural Fill as defined herein
and shown on the Footing Zone of Influence detail Included herein. No excavated on-site
matertal will be acceptable as Structural Fill unless specificatly approved by testing as specified
herein.
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Aliowance for Unsuliable Materials and replacement with Structural Fill: The Gontractor shall
account for In his base bid for the removal of Unsuitable Materials and Structural Fill in place and
graded as specified herein to be used as directed by the Architect or the Geotechnical Engineer.
This quantity of Structural Fill is in addition to the requirements for Structural Fill in areas as
specified herein, and as shown on the Contract Documents and is to be used at the discretion of
the Architect or the Geotechnical Engineer.

Backfilling of Trenches, Structures and Foundations:

1.

Areas to be backfilled shall be free of construction debris, refuse, compressible or
decayable materials and standing water. Do not place fill when tempetature is below 30
degrees F and when fill materials or layers below it is frozen unless specifically approved
by the Geotechnical Engineer.

Requirement of description, placement, compaction and spreading of fil malterials as
specified herein shall be applicable to backfilling operations.

Structural Fill shall be used as Backfill around manholes and other stiuctures.
Excavated material may be used if approved by the Architect or Geotechnical Engineer.
Backfiling of foundations, structures and retaining walls shall not commence until
construction finish grade has been approved, forms removed, and the excavation
cleaned of trash and debris. Backfill shall not be placed against walls until they are
braced or have cured sufficiently to develop the strength necessary to withstand, without
damage, the pressure that will result from backfilling and compacting operations. (ffill is
required on both sides of a wall, it shall be brought up simultaneously and evenly on
both sides. Avoid damage to the walls and to damp-proofing and waterproofing and
other work in place. Allow seven days from the date of application of waterproofing
before backiiliing. Stones larger than four inches maximum dimension shalf not be
permitied in the upper six inches of fill or horizontally within 12 inches of walls.

Do not commence backfilling operations of utility trenches until all piping, conduits, etc.
have been installed, tested and approved and the locations of all pipe and
appurtenances have been recorded. Backfill carefully by hand around pipe 1o depth of
one foot above top of pipe using material specified herein, and tamping firmly in layers
not exceeding six-inch fayers, compacting by hand rammers or mechanical tampers.
When a manufacturet of utility line materials suggests backfill materials and methods
other than those specified herein, such requirements shall govern providing the finished
work equals or exceeds the resuit obtained by the materials and methods specified
herein. Water mains shall be hand backfilled to a minimum cover of 18 inches before
mechanical equipment can be used to backfili trench.

Sand Bedding will be required below all pipe unless otherwise shown on the Drawings or
spacified herein. Crushed Stone is required under utility structures where shown on the
Drawings. Gravel Bedding, Sand Bedding or Grushed Stone shall be placed to the full
width of the trench and under utility structure foundations as indicated on the Drawings.
After a pipe is bedded, the trench shalf be filied to the centerline of the pipe with Gravel
Fill or Sand Bedding except at the joint. After the joint is inspected, that portion shal be
filled in with Sand Bedding. Materlaf under and around the pipe shall be carefully and
thoroughly tamped.

From the centerline of the pipe to a point 12 inches above the top of the pipe the backfill
shalt be Structural Fill or Sand Fill placed by hand and hand tamped. Above this point,
backfill shall be placed in layers six inches deep and each layer shall be compacted with
mechanical tampers to not less than 95% of maximum density at optimum moisture of
the material. This backfill shall be carried up to the bottom of materials specified to be
placed for surfacing requirements.

Utilities shall not be lald directly on ledge, boulders or other hard material. This material
shail be removed as specified herein within trench limits, and within vertical planes one
foot outside of structure walls. Backfill wili be placed in eight-inch lifts and thoroughly
compacted. If hand guided compaction equipment is used, fill shalfbe placed in six-inch
lifts. Al Tock excavation shall be considered unsuitable for backiill around utilities.
Ordinary fill may be used as backfill in areas as specified herein.

Coordinate all utility and trench backfilling with the trades involved.
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Compaction Equipment.

1.

Compaction shali be accomplished by vibratory rollers, multiple wheel pneumatic tired
rollers or other types of approved compacting equipment, L oaded trucks, low beds,
water wagons and the like shall not be consldered as acceptable compaction equipment
untess specifically approved by the Architect of Gootechnical Engineer for a particutar
location. Equipment shall be of any such design that it will be able to compact the fillto
the specified density in a reasonable length of time. Al compaction equipment shali be
subject to the approval of the Geotechnical Engineer.

Compaction Reguirements:

1.

The following table lists minimum compactive efforts and fift weighls which are required
tor all fill materiats. Compaction of each lft shall be completed before compaction of the
next lift is started, The compaction equipment shall make an equal number of
transverse and longitudinal coverages of each lift. Allow the Geotechnical Engineer
sufficient ime to make necessary observalions and tests. The degree of compaction for

fill placed in various areas shall be as follows:

Relative Compaction

1. Within bulldings and structures:
-Under foolings 95%
-under slab 95%
2. Outside building areas:
~within paved areas 95%
~within lawn areas 85%

and playing fields

» Percent of maximum dry density of the material at optimum moisture content as
determined by methods or tests for ASTM designation D 1557.

Methods: The compaction alternalives given below are stated to provide minimum compaction

standards only and in no way refiev

es the Contractor of his obligation to achieve the specified

degree of compaction by whatever additional effort Is necessary.

1.

Allfill to be placed “in-the-dry" with the exception specified hereinafter. ff, in the opinion
of the Archilect or the Geotechnical Engineer, the Contractor has followed a logical
sequence of construction procedures, has employed the proper and necessary
equipment, and has otherwise conducted himself in & workmanflke manner, but still
cannot effectively dewater the excavation, the Architect or the Geotechnical Engineer
may permit the Contractor to place a first lift of Gravel or Crushed Stone fill "in-the-wet".
Fill placed in-the-wet must meet the gradation and placement requirements specified
herein. The quantity of fill placed in-the-wet must be no greater than deemed necessary
by the Architect and must pe limited to the lowermost Hift.

Moisture Control:

1.

Variation of moisture content in fill and backfili materials shall be limited to Optimum
Moisture (-1% to +2%). Moisture content shall be as uniformiy distributed as practicable
within each lift, and shalt be adjusted as necessary to obtain the specified compaction.
Material which does not contain sufficient moisture to be compacted to the specified
densities shall be moisture conditioned by sprinkiing, discing. windrowing, or other
method approved by the Geotechnical Engineer.
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1. Material conditioned by sprinkling shall have water added before compaction.
Uniformly apply water to surface of subgrade or layer of soil material to obtain
sufficient moisture content. The Contractor shall maintain sufficient hoses
andfor water distributing equipment at the site for this purpose.

3, Material containing excess moisture shall be dried to required Optimum Moisture before
it is placed and compacted. Excessively moist soiis shali be removed and replaced and
shall be scarified by use of plows, discs, or other approved methods, and air-dried to
meet the above requirements.

4. Materials, which are within the moisture requirements specified above, but which display
pronounced elasticily or deformation under the action of earthmoving and compaction
equipment, shall be reduced to Optimuim Moisture Content, or below, to secure stability.

5. In the event of sudden downpours or other inclement weather, exposed subgrades and
fills which, in the opinion of the Geotechnical Engineer become inundated or excessively
moistened shall have excess water removed and soil dried as specified above,

ROUGH GRADING

Rough grading shall include the shaping, trimming, rolling and finishing the surface of the sub-
base, shoulders, and earth slopes, and the preparation of the sub-base for loam, seeding and
paved surfaces. The grading of shoulders and sloped areas may be done by machine methods.
Up fo two inches in 100" tolerance will be permitted on slopes and one Inch in 100" on lawn
areas provided the slopes are uniform in appearance and without abrupt changes. All ruts shall
be eliminated. Grading of subgrades for paved areas shall be finished at the required depth
below and parallel to the proposed surface within 3/8 inch in 100" folerance.

if, during the progress of rough grading work, water pipe, sewer condult, drain, or other
construction is damaged due to operations under this Contract, the Contractor shall repair all
such damage at no additional cost to the Owner and restore damaged areas to their original
condition.

Do all other cutting, filling and rough grading to the lines and grades indicated on the Drawings.
Grade evenly to within the dimensions required for finished grades shown on the Drawings. No
stone larger than three inches in largest dimension shall be placed in upper 12 inches of fill.

Grades shall be brought below finished grades in accordance with the various depths specified
below;

Under slabs-on-grade, as specified herein and as shown on the Drawings.
Under paved areas, bottom of base course as shown on Drawings.

Under seeded areas, six inches,

Under cattail marsh area and pond bottorm, 12 inches.

N

No rubbish of any description shall be allowed to entef fill material, Such material shall be
removed from the site.

Gomplete the grading operations after the building has been finished, the utilities installed, site
improvements constructed, and all materials, rubbish and debris removed from the site. Leave

subgrade for fawns clean at required grades. There must be sufficient grade staking to provide
correct lines and grades.

DEFICIENCY OF FILL MATERIAL

Provide required additional fill material from offsite sources to complete the worlk i a sufficient
quantity of suitable material is not avaitable from the required excavation on the project site.

SURPLUS OF FILL MATERIAL

Surplus filk which is not required to fulfill the requirements of the Contract shall be removed from
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the site and legally disposed of.
DUST AND FRQSION CONTROL

The Contractor shall take all necessary measures and provide equipment and/or materials {0
minimize dust from rising and blowing across the site and also fo control surface water
throughout the operation so that it does not run onto paved ways without being filtered. 1In
addition, the Contractor shall control all dust created by construction operations and movement
of construction vehicles, both on the site and on paved ways. Provide additional crushed stone
where necessary to provide traps or pads for construction vehicles carrying sediment. Provide
temporary swales and interceptor ditches to control surface runoff water where necessary.

if dust control is required off-site due to work under this Contract, in addition to watering,
sweeping and other methods, the Contractor shall apply calcium chloride inthe required amounts
to properly control dust. These amounts shall be approved by the Town Engineer prior to
application.

RESTORATION OF SITE ITEMS

Wherever sireets, lawns or other items within the Contract Limit Lines have been excavated in
tulfilling the work required under the Contract, the Contractor shali furnish and install all material
at no cost to the Owner to bring finish surface level with the existing adjacent conditions. All
work shali be installed to match the existing conditions.

END OF SECTION 02200

BARTHWORK
02200-22
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2,10, & 100 Year Storm Full Summary
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0,129 39 >75Y% Grass cover, Good, HSG A (E3)
10,147 74 »75% Grass cover, Good, HSG C (E1, E2, E3, E4, E5)
1.096 96 Gravel surface, HSG C (E1, E2, E3, ES)
0.010 98 Paved parking, HSG C (E2)
1,392 30 Woods, Good, HSG A (E3)
7.569 70 Woods, Good, HSG C (E1, E2, E3, E4, E5)
20.343 70 TOTAL AREA
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Soil Listing (ail nodes)

Area Soil Subcatchment
(acres) Group Numbers
1.621 HSG A E3
0.000 HSG B
18.822 HSG G E1, E2, B3, E4, ES
0.000 HSGD
0.000 Other

20.343

TOTAL AREA
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Summary for Subcatchment E1: TO OP1

Runoff = 333cfs @ 12.12 hrs, Volumes 0.244 af, Depth> 0.94"
Routed to Link OP1: 1008-79-11F

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lli 24-hr 2 Year Storm Rainfall=3.11"

Area (sfi _CN Description
16,581 96 Gravel surface, HSG C
35,269 74 >75% Grass cover, Good, HSG C
66,934 70 Woods, Good, HSG C
16,581 74  >75% Grass cover, Good, HSG C

135,365 75 Weighted Average
135,365 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
(min) __ (feet) (ft/ff) _ (ft/sec) (cfs)

4.0 100 0.0320 0.42 Sheet Fiow, A-B
Cultivated: Residue<=20% n=0.060 P2=3.1 1"
2.9 375 0.0960 2.17 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv= 7.0 fps

§ 0.8 235 0.1500 5.16 17.19 Parabolic Channel,
& W=5.00' D=1.00" Area=3.3 sf Perim=5.5'
‘ n= 0.080 Earth, long dense weeds

77 710 Total
Summary for Subcatchment E2: TO ROADSIDE SWALE

Runoff = 8.06 cfs @ 12.10 hrs, Volume= 0.560 af, Depth> 0.94"
Routed to Link OP2 : ROADSIDE SWALE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Hil 24-hr 2 Year Storm Rainfalt=3.11"

Area (sf) CN__ Description
425 98 Paved parking, HSG C
22,730 96 Gravel surface, HSG C
229,356 74 >75% Grass cover, Good, HSG C
34,883 70 Woods, Good, HSG C
22,730 74  >75% Grass cover, Good, HSG G
310,124 75 Weighted Average
309,699 99.86% Pervious Area
425 0.14% Jmpervious Area
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Te lLength Slope Velocity Capacity Description
{min) ___ (feet) (ft/fty __ (ft/sec) (cfs)

42 100 0.0270 0.39 Sheet Flow, A-B
Cultivated: Residue<=20% n=0.060 P2= 311"
0.9 265 0.0850 4.69 Shallow Concentrated Flow, B-C

Unpaved Kv=16.11ps
0.5 380 0.1250 12.56 41.85 Parabolic Channel, C-D
W=5.00' D=1.00' Area=3.3 sf Perim=5.5'
n= 0.030 Earth, grassed & winding
0.0 32 01200 28.95 142.09 Pipe Channei,
30.0" Round Area= 4.9 sf Perim=7.9" 1= 0.63'
m= 0.013 Cast iron, coated
0.5 330 0.1050 11.51 38.36 Paraholic Channel,
W=5.00' D=1.00" Area=3.3 sf Perim=5.5'
n=0.030 Earth, grassed & winding

6.1 1,107 Total

Summary for Subcatchment E3: TO OP3

Runoff = 0.04 cfs @ 13.71 hrs, Volume= 0,020 af, Depth> 0.09"
Routed to Link OP3: 1010-79-17A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.11"

Area (sff CN _Description
5121 96 Gravel surface, HSG C
5,616 39  >75% Grass cover, Good, HSG A
21,424 74  >75% Grass cover, Good, HSG C
60,647 30 Woods, Good, HSG A
27,820 70 Woods, Good, HSG C
120,628 50 Weighted Average
120,628 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ {feet) (fiffty _ (ft/isec) (cfs)

11.0 100 0.0200 0.15 Sheet Flow,
Cultivated: Residue>20% n=0.170 p2= 311"
0.7 192 0.,1000 4.74 Shallow Concentrated Flow, B-C

Grassed Waterway Kv=15.0 fps
0.2 240 0.3900 18.46 49,22 Parabolic Channei, G-D
W=4.00' D=1.00' Area=2.7 sf Perim=4.6'
n=0.035 Earth, dense weeds

11.9 532 Total
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Summary for Subcatchment E4; EAST TO WETLANDS

Runoff = 406 cfs @ 12.12 hrs, Volume= 0.306 af, Depth> 0.79"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Type lli 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN Description
84,051 74  >75% Grass cover, Good, HSG C
118,105 70 Woods, Good, HSG C
202,156 72 Weighted Average
202,156 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} __ (feet) (ft/ft)y  (ft/sec) (cfs)
6.3 100 0.0100 0.26 Sheet Flow, A-B
Cultivated: Residue<=20% n=0.060 P2=3.11"
0.8 200 0.0750 4.41 Shallow Concentrated Flow, B-C
Unpaved Kv=16.1fps
0.5 425 0.1900 13.27 44,23 Parabolic Channel, C-D
W=5.00' D=1.00' Area=3.3 sf Perim=5.5'
n=0.035 Earth, dense weeds

7.6 725 Total
Summary for Subcatchment E5: WEST TO WETLANDS

Runoff = 2.39¢fs @ 12.12 hrs, Volume= 0.179 af, Depth> 0.79"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2 Year Storm Rainfali=3.11"

Area (sf) CN __ Description
3,306 96 Gravel surface, HSG C
32,579 74  >75% Grass cover, Good, HSG C
81,979 70 Woods, Good, HSG C

117,864 72 Weighted Average
117,864 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
{min} __ (feet) (ft/ft) __ (ft/sec) {cfs)

6.3 100 0.0100 0.26 Sheet Fiow, A-B

Cultivated: Residue<=20% n=0.060 P2=3.11"
0.9 255 0.0850 4.69 Shallow Concentrated Flow, B-C

Unpaved Kv=16.1fps
0.1 60 0.2500 14.78 39.41 Parabolic Channel, C-D

W=4.00' D=1.00" Area=2.7 sf Perim=4.6"
n=0.035 Earth, dense weeds

7.3 415 Total
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sSummary for Link OP1: 1008-79-11F

for 2 Year Storm event

0.00% Impervious, Inflow Depth > 0.94"
0.244 af
0.244 af, Aften=0%, Lag=0.0 min

inflow Area = 3.108 ac,
Inflow = 333cfs @ 12.12 hrs, Volume=
Primary = 3.33cfs @ 12.12 hrs, Volume=
Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Summary for Link OPZ2: ROADSIDE SWALE

Inflow Area = 7119 ac, 0.14% Impervious, inflow Depth > 0.94" for 2 Year Storm event

Inflow = 8.06 cfs @ 12.10 hrs, Volume= 0.560 af

Primary = §.06 cfs @ 12.10 hrs, Volume= 0.560 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
summary for Link OP3: 1010-79-17A
for 2 Year Storm event

2769 ac, 0.00% Impervious, Inflow Depth > 0.09"
0.020 af
0.020 af, Atten=0%, Lag=0.0 min

Inflow Area =

Inflow = 004 cfs@ 13.71 hrs, Volume=

Primary = 0.04 cfs @ 13.71 hrs, Volume=

Primary outflow = Inflow, Time Span= 1,00-20.00 hrs, dt= 0.05 hrs
Summary for Link OP4: WETLANDS

for 2 Year Storm event

0.00% Impervious, Inflow Depth > 0.79"
0.485 af

inflow Area = 7.347 ac,
Inflow = 6.45cfs @ 12.12 hrs, Volume=
Primary = 645cfs @ 12.12 hrs, Volume= 0.485 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment E1: TO OP1

Runoff = 759 cfs @ 12.11 hrs, Volume= 0.539 af, Depth> 2.08"
Routed to Link OP1 ; 1008-79-11F

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type ill 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN Description
16,581 86 Gravel surface, HSG C
35,269 74 >75% Grass cover, Good, HSG C
66,934 70  Woods, Good, HSG C
16,581 74 >75% Grass cover, Good, HSG C
135,365 75 Weighted Average
135,365 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fifft)  (fifsec) (cfs)

4.0 100 0.0320 0.42 Sheet Flow, A-B
Cultivated: Residue<=20% n=0.060 P2=3.11"
2.9 375 0.0960 2.17 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

0.8 235 0.1500 5.16 17.19 Parabolic Channel,
W=5.00' D=1.00' Area=3.3 sf Perim=5.5'
n= 0.080 Earth, long dense weeds

7.7 710 Total
Summary for Subcatchment E2: TO ROADSIDE SWALE

Runoff = 18.29cfs @ 12.10 hrs, Volume= 1.236 af, Depth> 2.08"
Routed to Link OP2 : ROADSIDE SWALE

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Year Storm Rainfall=4.75"

Area (sfh CN Description
425 98 Paved parking, HSG C
22,730 96 Gravel surface, HSG C
229,356 74 >75% Grass cover, Good, HSG C
34,883 70 Woods, Good, HSG C
22,730 74 >75% Grass cover, Good, HSG C
310,124 75 Weighted Average
309,699 99.86% Pervious Area
425 0.14% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) ___ (feet) (ft/f)  (t/sec) {cfs)

4.2 100 0.0270 0.39 Sheet Flow, A-B
Cultivated: Residue<=20% n= 0.060 P2=3.11"
0.9 265 0.0850 4.69 Shallow Concentrated Flow, B-C

Unpaved Kv=16.1fps
0.5 380 0.1250 12.56 41,85 Parabolic Channel, C-D
W=5.00" D=1.00' Area=3.3 sf Perim=5.5'
n= 0.030 Earth, grassed & winding
0.0 32 0.1200 28.95 142.09 Pipe Channel,
30.0" Round Area= 4.9 sf Perim=7.9" r=0.63"
n= 0.013 Cast iron, coated
0.5 330 0.1080 11.51 38.36 Parabolic Channel,
W=5.00' D=1.00" Area=3.3 sf Perim=5.5'
n= 0.030 Earth, grassed & winding

6.1 1,107 Total

Summary for Subcatchment E3: TO OP3

Runoff = 0.90cfs @ 12.27 hrs, Volume= 0.118 af, Depth> 0.51"
Routed to Link OP3 : 1010-79-17A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__Description
5,121 96 Gravel surface, HSG C
5,616 39 >75% Grass cover, Good, HSG A
21,424 74 >75% Grass cover, Good, HSG C
60,647 30 Woods, Good, HSG A
27820 70 Woods, Good, HSG C
120,628 50 Weighted Average
120,628 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  {feet) (f/fty  (ft/sec) {cfs)

11.0 100 0.0200 0.15 Sheet Flow,
Cultivated: Residue>20% n=0,170 P2=3.11"
0.7 192 0.1000 4.74 Shallow Concentrated Flow, B-C

Grassed Waterway Kv= 15.0 fps

0.2 240 0,3500 18.486 49.22 Parabolic Channel, C-D
W=4.00' D=1.00' Area=2.7 sf Perim=4.6'
n= 0.035 Earth, dense weeds

11.9 532 Total
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Summary for Subcatchment E4: EAST TO WETLANDS

Runoff = 10.05cfs @ 12.11 hrs, Volume= 0.715 af, Depth= 1.85"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfali=4.75"

Area(sfy CN _ Description
84,051 74  >75% Grass cover, Good, HSG C
118,105 70 Woods, Good, HSG G

202,156 72 Weighted Average
202,156 100,00% Pervious Area

Te Length Slope Velocity Capacity Description
(min) __ {feet) (f/fty  (fi/sec) (cfs)
6.3 100 0.0100 0.26 Sheet Flow, A-B
Cultivated: Residue<=20% n=0.060 P2=3.11"
0.8 200 0.0750 4.41 Shalliow Concentrated Flow, B-C
Unpaved Kv=16.11fps
05 425 0.1900 13.27 44.23 Parabolic Channel, C-D
W=5.00' D=1.00' Area=3.3 sf Perim=5.5'
n= 0.035 Earih, dense weeds

7.6 725 Total

Sumimary for Subcatchment E5: WEST TO WETLANDS

Runoff = 5.92 cfs @ 12.11 hrs, Volume= 0.417 af, Depth> 1.85"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN Description
3,306 96 Gravel surface, HSG C
32,579 74 >75% Grass cover, Good, H5G C
81,879 70 Woods, Good, HSG C
117,864 72 Weighted Average
117,664 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) {cfs)

6.3 100 0.0100 0.26 Sheet Flow, A-B

Cuitivated: Residue<=20% n=0,060 P2=3.11"
0.9 255 0.0850 4.69 Shallow Concentrated Flow, B-C

Unpaved Kv= 16.1 fps
0.1 80 0.2500 14,78 39.41 Parabolic Channel, C-D

W=4.00" D=1.00' Area=2.7 sf Perim=4.6'
n=0.035 Earth, dense weeds

7.3 415 Total
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Summary for Link OP1: 1008-79-11F

Inflow Area = 3.108ac, 0.00% Impervious, Inflow Depth > 2.08" for 10 Year Storm event
Inflow = 7.59cfs @ 12.11 hrs, Volume= 0.539 af
Primary = 7.59cfs @ 12.11 hrs, Volume= 0.539 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1 .00-20.00 hrs, dt= 0.05 hrs
Summoary for Link OP2: ROADSIDE SWALE

inflow Area = 7119 ac, 0.14% Impervious, Inflow Depth > 208" for 10 Year Storm event
Inflow = 18.29 cfs @ 12.10 hrs, Volume= 1.236 af
Primary = 1828 cfs @ 12.10 hrs, Volume= 1.236 af, Atten=0%, Lag= 0.0 min

Primary outflow = inflow, Time Span= 1.00-20.00 hrs, di= 0.05 hrs
Summary for Link OP3: 1010-79-17A

Inflow Area = 2.769 ac, 0.00% Impervious, Inflow Depth > 0.51" for 10 Year Storm event
Inflow = 0.0 cfs @ 12.27 hrs, Volume= 0.118 af
Primary = 0.90 cfs @ 12.27 hrs, Volume= 0.118 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Summary for Link OP4: WETLANDS

7.347 ac, 0.00% Impervious, Inflow Depth > 1.85" for 10 Year Storm event

Inflow Area =
[nflow = 1597 cfs @ 12.11 hrs, Volume= 1,133 af
Primary = 15.97 cfs @ 12.11 hrs, Volume= 1.133 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment E1: TO OP1

Runoff = 19.29cfs @ 12.11 hrs, Volume= 1.391 af, Depth> 5.37"
Routed to Link OP1 : 1008-79-11F

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 100 Year Storm Rainfali=8.75"

Area (sf) CN _ Description
16,581 96 Gravel surface, HSG C
35,269 74 >75% Grass cover, Good, HSG C
66,934 70 Woods, Good, HSG C
16,581 74 >75% Grass cover, Good, HSG C
135,365 75 Weighted Average
135,365 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) _ (feet) (ft/ft)  (ft/sec) (cfs)
40 100 0.0320 0.42 Sheet Flow, A-B
Cultivated: Residue<=20% n=0.060 P2=3.11"
2.9 375 0.0960 217 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv=7.0 fps
0.8 235 0.1500 5.16 17.19 Parabolic Channei,
W=5.00" D=1.00' Area=3.3 sf Perim=5,%'
n= 0,080 Earth, long dense weeds

7.7 710 Total
Summary for Subcatchment E2: TO ROADSIDE SWALE

Runoff = 46.33cfs @ 12.09 hrs, Volume= 3.188 af, Depth> 5.37"
Routed to Link OP2 : ROADSIDE SWALE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 1li 24-hr 100 Year Storm Rainfali=8.75"

Area (sf) CN __ Description
425 98 Paved parking, HSG C
22,730 96 Gravel surface, HSG C
220356 74 >75% Grass cover, Good, HSG C
34,883 70 \Woods, Good, HSG C
22,730 74 >75% Grass cover, Good, HSG C
310,124 75 Weighted Average
309,699 99,86% Pervious Area
425 0.14% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ {feet) (i) (ft/sec) (cfs)

4.2 100 0.0270 0.39 Sheet Flow, A-B
Cultivated: Residue<=20% n= 0,060 P2=3.11"
0.9 265 0.0850 4.69 Shallow Concentrated Flow, B-C

Unpaved Kv=16.11fps

0.5 380 0.1250 12.56 41.85 Parabolic Channel, C-D
W=5.00' D=1.00" Area=3,3 sf Perim=5.5
n=0.030 Earth, grassed & winding

0.0 32 0.1200 28.95 142.09 Pipe Channei,
30.0" Round Area= 4.9 sf Perim=7.9" r= 0.63'
n= 0.013 Cast iron, coated

0.5 330 0.1050 11.51 38.36 Parabolic Channel,
W=5.00' D=1.00" Area=3.3 sf Perim=5.5'
n=0.030 Earth, grassed & winding

6.1 1,107 Total

Summary for Subcatchment E3: TO OP3

Runoff = 669 cfs @ 12.18 hrs, Volume= 0.570 af, Depth> 2.47"
Routed to Link OP3: 1010-79-17A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type |It 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN__ Description
5121 96 Gravel surface, HSG C
5,616 39 >75% Grass cover, Good, HSG A
21,424 74 >75% Grass cover, Good, HSG C
60,647 30  Woods, Good, HSG A
27,820 70 Woods, Good, HSG €
120,628 50 Weighted Average
120,628 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fi/ft)  (ft/sec) (cfs)
11.0 100 0.0200 0.15 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.11"
0.7 192 0.1000 4.74 Shallow Concentrated Flow, B-C
Grassed Waterway Ky=15.0 fps
0.2 240 0.3900 18.46 49.22 Parabolic Channel, C-D
W=4.00' D=1.00' Area=2.7 sf Perim=4.6'
n= 0.035 Earth, dense weeds

11.9 532 Total
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Summary for Subcatchment E4: EAST TO WETLANDS

Runoff = 27.19cfs @ 12.11 hrs, Volume= 1.939 af, Depth> 5.01"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Stotm Rainfali=8.75"

Area (sf) CN Description
84,051 74 >75% Grass cover, Good, HSG C
118,105 70 Woods, Good, HSG G

202,156 72  Weighted Average
202,156 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
(min)__ (feet) (ft/ft)  (ft/sec) (cfs)

6.3 100 0.0100 0.26 Sheet Flow, A-B
Cultivated: Residue<=20% n=0.0680 P2= 3.11"
0.8 200 0.0750 4.41 Shallow Concentrated Flow, B-C

Unpaved Kv=16.1fps

0.5 425 0.1200 13.27 44.23 Parabolic Channel, C-D
W=5.000 D=1.00' Area=3.3 sf Perim=5.%'
n=0.035 FEarth, dense weeds

76 725 Total
Summary for Subcatchment E5: WEST TO WETLANDS

Runoff &= 16,02 cfs @ 12.11 hrs, Volume= 1.131 af, Depth> 5.01"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ilf 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN__ Description
3,306 96 Gravel surface, HSG C
32,5679 74  >75% Grass cover, Good, HSG C
81,879 70 Woods, Good, HSG C
117,884 72 \Weighted Average
117,864 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft) _ (ft/sec) (cfs)

6.3 100 0.0100 0.26 Sheet Flow, A-B

Cultivated: Residue<=20% n=0.060 P2=3.1 ™
0.9 255 0.0850 4.69 Shallow Congentrated Flow, B-C

Unpaved Kv=16.11ps
01 60 0.2500 14,78 30.41 Parabolic Channel, C-D

W=4.00' D=1.00' Area=2.7 sf Perim=4.6'
n= 0.035 Earth, dense weeds

7.3 415 Total
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Summary for Link OP1: 1008-79-11F

3.108 ac, 0.00% Impervious, Inflow Depth > 5.37" for 100 Year Storm event

inflow Area =
Inflow = 18.29cfs @ 12.11 hrs, Volume:= 1.391 af
Primary = 18.29cfs @ 12.11 hrs, Volume= 1.391 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00~20.00 hrs, di= 0.05 hrs
Summary for Link OP2: ROADSIDE SWALE

7119 ac, 0.14% Impervious, Infiow Depth > 537" for 100 Year Storm event

Inflow Area =
Inflow = 4633 cfs @ 12.09 hrs, Volume= 3.188 af
Primary = 46,33 cfs @ 12.09 hrs, Volume= 3.188 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Summary for Link OP3: 1010-78-17A

2.769ac, 0.00% lmpervious, Inflow Depth > 2.47"  for 100 Year Storm event

Inflow Area =
Inflow = 6.69cfs @ 12.18 hrs, Volume= 0.570 af
Primary = 6.69 cfs @ 12.18 hrs, Volume= 0.570 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Summary for Link OP4: WETLANDS

7.347 ac, 0.00% Impervious, Inflow Depth > 5.01" for 100 Year Storm event

inflow Area =
Inflow = 4320cfs @ 12.11 hrs, Volume= 3.070 af
Primary = 43.20cfs @ 12.11 hrs, Volume= 3.070 af, Atten=0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 1,00-20.00 hrs, dt=0.05 hrs
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Area Listing (all nodes)

Area CN Description
(acres) {subcatchment-numbers)
0.742 39 >75% Grass cover, Good, HSG A (303)
6.980 74 >75% Grass cover, Good, HSG C (103, 104, 105, 106, 107, 201, 303, 407, 408, 503)
0.234 98 Paved parking, HSG A {301, 302)
3.974 98 Paved parking, HSG C (101, 102, 103, 105, 106, 107, 108, 108, 201, 302, 403, 404,
407, 501, 502)
3.466 98 Roofs, HSG C (401, 402, 405, 406)
0.545 30 Woods, Good, HSG A (303)
4.402 70 Woads, Good, HSG C (1086, 107, 201, 303, 408, 503)
20.343 80 TOTAL AREA
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Soil Listing (all nodes)

Area Soail Subcatchment
{acres) Group Numbers
1.521 HSG A 301, 302, 303
0.000 HSG B
18.822 HSG C 101, 102, 103, 104, 105, 106, 107, 108, 1089, 201, 302, 303, 401, 402, 403, 404,
405, 406, 407, 408, 501, 502, 503
0.000 HSG D
0.000 Other

20.343

TOTAL AREA
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Summary for Subcatchment 101: TO CB 8

Runoff = 0.99cfs @ 12.09 hrs, Volume= 0.077 af, Depth> 274"
Routed to Pond P15: CB 8

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN Description
14,656 98 Paved parking, HSG C

14,656 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) {ft/fty  (ft/sec) (cfs)
6.0 Direct Enfry,

Summary for Subcatchment 102: TOCB 9

Runoff = 1.04 cfs @ 12.09 hrs, Volume= 0.081 af, Depth> 2.74"
Routed to Pond P17 : CB 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 Year Storm Rainfall=3.11"

Area (sfy CN Description
15,445 98 Paved parking, HSG C
15 445 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
fmin}  (feet) {ft/fty  {ft/sec) {cfs)

6.0 Direct Enfry,

Summary for Subcatchment 103: TO CB 10

Runoff = 0.98cfs @ 12.09 hrs, Volume= 0.068 af, Depth> 1.98"
Routed to Pond P18 : CB 10

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.11"

Area (sfy CN Description
12,010 98 Paved parking, HSG C
6,006 74 >75% Grass cover, Good, HSG C
18,016 90 Weighted Average
6,006 33.34% Pervious Area
12,010 66.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/fty  (ft/sec) {cfs)
8.0 Direct Entry,

Summary for Subcatchment 104: TO PLUNGE POOL

Runoff = 0.78cfs @ 12.10 hrs, Volume= 0.055 af, Depth> 0.89"
Routed to Reach 2R ; PLUNGE POGL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 2 Year Storm Rainfall=3.11"

Area {sfi CN Description
32,083 74  >75% Grass cover, Good, HSG C
32,083 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
fmin)  (feet) (ftifty  (ft/sec) {cfs)
8.0 Direct Entry,

Summary for Subcatchment 105: TO WET BASIN 1

Runoff = 082cfs @ 12.10 hrs, Volume= 0.056 af, Depth> 1.17"
Routed to Pond P19 : WET BASIN 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2 Year Storm Rainfall=3.11"

Area (sff CN Description

5,225 98 Paved parking, HSG C
19,605 74 >75% Grass cover, Good, HSG C

24,830 79  Weighted Average

19,805 78.96% Pervious Area
5,225 21.04% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feeb) (ft/fty  (fi/sec) (cfs)
8.0 Direct Entry,

Summary for Subcatchment 106: TO WET BASIN 2

Runoff = 147 cfs @ 12.10 hrs, Volume= 0.103 af, Depth> 0.24"
Routed to Pond P21 : WET BASIN 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.11"
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Area (sf} CN Description
7,260 98 Paved parking, HSG C
14,068 74 >75% Grass cover, Good, HSG C
35 523 70 Woods, Good, HSG C
56,851 75 Weighted Average
49,591 87.23% Pervious Area
7,260 12.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftfft)  (ft/sec) (cfs)

5.1 75 0.1500 0.24 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
1.1 160 0.1200 2.42 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv=7.0 fps
0.1 85 0.2500 24.21 80.71 Parabolic Channel, C-D

W=5.00" D=1.00" Area=3.3 sf Perim=5.5'
n=0.022 Earth, clean & straight

6.3 320 Total

Summary for Subcatchment 107: TO OP1

Runoff = 0.96cfs @ 12.17 hrs, Volume= 0.080 af, Depth> 0.79"
Routed to Link OP1: 1008-79-11F

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lli 24-hr 2 Year Storm Rainfall=3.11"

Area {sf} CN Description

600 98 Paved parking, HSG C
25,268 74  >75% Grass cover, Good, HSG C
26,940 70 Woods, Good, HSG C

52,808 72  Weighted Average

52,208 98.86% Pervious Area
600 1.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftifty  (ft/sec) (cfs)
9.0 70 0.0320 0.13 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
0.8 100 0.0960 217 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv= 7.0 fps

1.0 300 0.1500 5.16 17.19 Parabolic Channel, C-D
W=5.00' D=1.00" Area=3.3 sf Perim=5.5'
n= 0.080 Earth, long dense weeds

10.8 470 Total
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Summary for Subcatchment 108: TO CB12

Runoff = 0.57 cfs @ 12.09 hrs, Volume= 0.044 af, Depth> 2,74"
Routed to Pond 4P : CB 12

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, di= 0.05 hrs
Type Ill 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN__ Description
8,400 98 Paved parking, HSG C

8,400 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 109: TO CB11

Runoff = 054 cfs @ 12.09 hrs, Volume= 0.042 af, Depth> 2.74"
Routed to Pond 5P : CB 11

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 Year Storm Rainfall=3.11"

Area (sfh) CN__ Description
7,950 98 Paved parking, HSG C

7.950 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feef) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 201: TO ROADSIDE SWALE

Runoff = 2.96cfs @ 12.20 hrs, Volume= 0.259 af, Depth> 0.84"
Routed fo Link QP2 : ROADSIDE SWALE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 1ll 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN_ Description
424 98 Paved parking, HSG C
134,797 74 >75% Grass cover, Good, HSG C
26,290 70  Woods, Good, HSG C
161,511 73 Weighted Average
161,087 99.74% Pervious Area
424 0.26% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) {cfs)
11.8 90 0.0270 0.13 Sheet Flow, A-B
Grass: Dense n=0.240 P2=311"
0.4 100 0.3000 3.83 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0fps

0.5 380 0.1250 12.56 41.85 Parabolic Channel, C-D
W=5.00" D=1.00' Area=3.3 sf Perim=5.5'
n= 0.030 Earth, grassed & winding

12.7 570 Total
Summary for Subcatchment 301: TOCB 5

Runoff = 0.61cfs @ 12.09 hrs, Volume= 0.047 af, Depth> 2.74"
Routed to Pond P11 : CB 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 Year Storm Rainfall=3.11"

Area (sfh CN  Description
8,952 98 Paved parking, HSG A

8,952 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) {feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 302: TO CB 6

Runoff = 0.20 cfs @ 12.09 hrs, Volume= 0.015 af, Depth> 2.74"
Routed to Pond P9 . CB 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN Description
1,250 98 Paved parking, HSG A
1,655 98 Paved parking, HSG C

2,905 98 Weighted Average
2,905 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/fty  (ft/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment 303: TO OP3

Runoff = 0.02cfs @ 14.72 hrs, Volume= 0.009 af, Depth> 0.06"
Routed to Link OP3 : 1010-78-17A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfali=3.11"

Area (sf) CN  Description
32,328 39 >75% Grass cover, Good, HSG A
18,412 74 >75% Grass cover, Good, HSG C
23,735 30 Woods, Good, HSG A
10,524 70  Woods, Good, HSG C

84,999 48 Weighted Average

84,999 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/fty  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 401: RD 1

Runoff = 184 cfs @ 12.09 hrs, Volume= 0.142 af, Depth> 2.74"
Routed to Pond P1: CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.11"

Area {sf) CN Description
27,136 98 Roofs, HSG C

27,136 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) {feet) (ftft)y  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 402: RD 2

Runoff = 2.79cfs@ 12.09 hrs, Volume= 0.217 af, Depth> 2.74"
Routed to Pond P2 : DMH 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN Description
41,280 98 Roofs, HSG C
41,280 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min} _ {feet) {ft/fty (fi/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 403: TO CB 3

Runoff = 233 cfs @ 12.09 hrs, Volume= 0.180 af, Depth> 2.74"
Routed to Pond P5: CB 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lli 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN Description
34,409 98 Paved parking, HSG C

34,409 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min}  (feet) {ftifty  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 404: TO CB 4

Runoff = 241 cfs @ 12.09 hrs, Volume= 0.187 af, Depth> 2.74"
Routed to Pond P13 : CB 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 Year Storm Rainfall=3.11"

Area (sfi CN Description
35,576 98 Paved parking, HSG C

35576 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 405: RD 4

Runoff = 279cfs @ 12.09 hrs, Volume= 0.217 af, Depth> 2.74"
Routed to Pond P10 : DMH 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2 Year Storm Rainfall=3.11"

Area (sfh CN  Description
41,280 98 Roofs, HSG C
41,280 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) {(feet) (ft/fty  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 406: RD 3

Runoff = 279cfs @ 12.09 hrs, Volume= 0.217 af, Depth> 2.74"
Routed to Pond P7 : DMH 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN__ Description
41,280 98 Roofs, HSGC

41,280 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) {feet) (fi/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 407: TO CB 7

Runoff = 1.24 cfs @ 12.09 hrs, Volume= 0.087 af, Depth> 2.14"
Routed to Pond P6 : CB 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.11"

Area (sfy CN Description
15,597 98 Paved parking, HSG C
5,745 74  >75% Grass cover, Good, H3G C

21,342 92 \Weighted Average

5,745 26.92% Pervious Area
15,597 73.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (fi/sec) {(cfs)
6.0 Direct Entry,

Summary for Subcatchment 408: EAST TO WETLANDS

Runoff = 1.33cfs @ 12.13 hrs, Volume= 0.103 af, Depth> 0.79"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=58CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Type |ll 24-hr 2 Year Storm Rainfall=3.11"
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Area (sf) CN Description
27,878 74  >75% Grass cover, Good, HSG C
40,375 70 Woods, Good, HSG C

68,253 72  Weighted Average
68,253 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fty  (ft/sec) {cfs)

7.0 40 0.0200 0.10 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
0.9 100 0.0750 1.92 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
0.1 g5 0.1900 13.27 44 23 Parabolic Channel, C-D

W=5.00" D=1.00"' Area=3.3 sf Perim=5.5'
n= 0.035 Earth, dense weeds

8.0 235 Total

Summary for Subcatchment 501: TO CB 1

Runoff = 042 cfs @ 12.09 hrs, Volume= 0.033 af, Depth> 2.74"
Routed to Pond P1:CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.11"

Area (sh CN Description
8,277 98 Paved parking, HSG C

6,277 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{fminy  (feet) (ft/fty  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 502: TO CB 2

Runoff = 0.51cfs @ 12.09 hrs, Volume= 0.040 af, Depth> 2.74"
Routed to Pond P3: CB 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.11"

Area (sf) CN Description
7,604 98 Paved parking, HSG C
7,604 100.00% Impervious Area

Te Length Slope Velocity Capacity Description
(min}  (feet) (f/ft)  (ft/sec) {cfs)
6.0 Direct Entry,
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Summary for Pond 4P: CB 12

Inflow Area = 0.193 ac,100.00% Impervious, Inflow Depth > 274" for 2 Year Storm event
Inflow = 0.57 cfs @ 12.09 hrs, Volume= 0.044 af

Qutflow = 0.57 cfs @ 12.09 hrs, Volume= 0.044 af, Atten= 0%, Lag= 0.0 min
Primary = 057cfs @ 12.09 hrs, Volume= 0.044 af

Routed to Pond 3P ; DMH 13

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=171.43' @ 12.09 hrs
Flood Elev= 174.00'

Device Routing Invert Qutlet Devices
#1  Primary 171.00' 12.0" Round Cuivert
L=20.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 171.00'/ 170.80' $=0.0100'/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.55 cfs @ 12.09 hrs HW=171.42" TW=168.28" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 0.55 cfs @ 1.75 fps)

Summary for Pond 5P: CB 11

Inflow Area = 0.183 ac,100.00% Impervious, Inflow Depth > 274" for 2 Year Storm event
Infiow = 0.54cfs @ 12.09 hrs, Volume= 0.042 af

Qutflow = 0.54 cfs @ 12.09 hrs, Volume= 0.042 af, Atten= 0%, Lag= 0.0 min
Primary = 054 cfs@ 12.09 hrs, Volume= 0.042 af

Routed to Pond P19 : WET BASIN 1

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 214.42' @ 12.09 hrs
Flood Elev= 220.80'

Device Routing invert Outlet Devices
#1  Primary 214.00' 12.0" Round Culvert
L=20.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 214.00' / 212.00' $=0.1000 /" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.52 cfs @ 12.09 hrs HW=214.41" TW=193.73' (Dynamic Tailwater)
*_{=Culvert (Inlet Controls 0.52 cfs @ 1.72 fps)

Summary for Pond P1: CB 1

Inflow Area = 0.767 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event
inflow = 226cfs@ 12.09 hrs, Volume= 0.175 af

Outflow = 226 cfs @ 12.09 hrs, Volume= 0.175 af, Atten= 0%, Lag= 0.0 min
Primary = 226cfs @ 12.09 hrs, Volume= 0.175 af

Routed to Pond P2 : DMH 1
Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs



2295.01_POST_DEVELOPMENT_B Type il 24-hr 2 Year Storm Rainfall=3.11"

Prepared by {enter your company name here} Printed 8/4/2022
HydroCAD® 10.10-7b s/n 06037 © 2022 HydroCAD Sofiware Solutions LLC Page 16

Peak Elev=241.06' @ 12.09 hrs
Flood Eley=243.20'

Device Routing Invert  Qutlet Devices
#1  Primary 240.20° 15.0" Round Cuivert
L=210.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 240.20' / 238.30' S$=0.0090"7 Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

Primary OutFlow Max=2.20 c¢fs @ 12.09 hrs HW=241.05" TwW=239.59' (Dynamic Tailwater)
% 1=Culvert (Inlet Controls 2.20 cfs @ 2.48 fps)

Summary for Pond P10: DMH 7

inflow Area = 2.657 ac, 95.04% Impervious, Inflow Depth > 2.63" for 2 Year Storm event
Inflow = 7.63cfs @ 12.09 hrs, Volume= 0.582 af

Outflow = 7.63cfs @ 12.09 hrs, Volume= 0.582 af, Atten= 0%, Lag= 0.0 min
Primary = 7.63cfs @ 12.09 hrs, Volume= 0.582 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=238.97' @ 12.09 hrs
Flood Elev= 241.70'

Device Routing invert Qutlet Devices
#1  Primary 237.55' 24.0" Round Culvert
L= 100.0' CPP, projecting, no headwall, Ke=0.200
Inlet / Outlet Invert= 237.55' / 235.70° S$=0.0185"'" Cc~= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=7.43 cfs @ 12.09 hrs HW=238.95' TW=235.83' (Dynamic Tailwater)
1=Culvert (Inlet Controls 7.43 cfs @ 3.17 fps})

Summary for Pond P11: CB 5

Inflow Area = 0.206 ac,100.00% Impervious, inflow Depth > 2.74" for 2 Year Storm event
Inflow = 0.61cfs @ 12.09 hrs, Volume= 0.047 af

Quiflow = 061cfs @ 12.09 hrs, Volume= 0.047 af, Atten= 0%, Lag= 0.0 min
Primary = 0.61cfs @ 12.09 hrs, Volume= 0.047 af

Routed to Pond P10 : DMH 7

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Eley=239.00' @ 12.13 hrs
Flood Elev= 241.40°

Device Routing Invert Outlet Devices
#1  Primary 237.75' 12.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 237.75' / 237.65 S=0.0100"" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf




2295.01_POST_DEVELOPMENT_B Type lil 24-hr 2 Year Storm Rainfalf=3.11"

Prepared by {enter your company name here} Printed 8/4/2022
HydroCAD® 10.10-7b s/n 06037 © 2022 HydroCAD Software Solutions LLC Page 17

Primary OutFlow Max=0.00 cfs @ 12.09 hrs HW=238.87' TW=238.94' (Dynamic Tailwater)
T 1=Cuivert { Controls 0.00 cfs)

Summary for Pond P12: DMH 6

Inflow Area = 0.817 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event
Inflow = 241cfs @ 12.09 hrs, Volume= 0.187 af

Qutflow = 2.41 cfs @ 12.09 hrs, Volume= 0.187 af, Atten=0%, Lag= 0.0 min
Primary = 241 cfs@ 12.09 hrs, Volume= 0.187 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 23677 @ 12.09 hrs
Flood Elev= 240.70°

Device Routing invert Qutlet Devices
#1  Primary 235.80' 15.0" Round Culvert
L= 10.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 235.80' / 235.70' S=0.0100"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Fiow Area= 1.23 sf

Primary OutFlow Max=2.34 cfs @ 12.09 hrs HW=236.76' TW=235.82' (Dynamic Tailwater)
1=Culvert (Barrel Controls 2.34 cfs @ 3.22 fps)

Summary for Pond P13: CB 4

Inflow Area = 0.817 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event
Inflow = 241 cfs @ 12.09 hrs, Volume= 0.187 af

Qutflow = 2.41 cfs @ 12.09 hrs, Volume= 0.187 af, Atten=0%, Lag= 0.0 min
Primary = 241cfs@ 12.09 hrs, Volume= 0.187 af

Routed to Pond P12 : DMH 6

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 237.60' @ 12.09 hrs
Fiood Elev= 239.70'

Device Routing invert Qutlet Devices
#1  Primary 236.70' 15.0" Round Culvert
L=80.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 236.70' / 235.90° S=0.0100" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

Primary QutFlow Max=2.34 cfs @ 12.09 hrs HW=237.58' TW=236.76' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 2.34 cfs @ 2.53 fps)
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Summary for Pond P14: SC-740 (1)

Inflow Area = 6.153 ac, 97.86% Impervious, Inflow Depth > 2.69" for 2 Year Storm event
inflow = 17.93cfs @ 12.09 hrs, Volume= 1.381 af
Qutflow = 311 cfs @ 12.55 hrs, Volume= 1.140 af, Atten= 83%, Lag= 27.7 min
Discarded = 0.93cfs @ 12.55 hrs, Volume= 0.866 af
Primary = 218cfs @ 12.55 hrs, Volume= 0.274 af

Routed to Link OP4 : WETLANDS

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 236.41' @ 12.55 hrs Surf.Area= 40,388 sf Storage= 27,284 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 93.7 min ( 825.5-731.8)

Volume Invert Avail.Storage  Storage Description
#1A 235.00 17,614 cf  49.00'W x 409.46'L x 3.50'H Field A
70,222 cf Overall - 26,186 cf Embedded = 44,036 cf x 40.0% Voids
#2A 23550 26,186 ¢f ADS_StormTech SC-740 +Cap x 570 inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sfx 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L. with 0.44' Overlap
570 Chambers in 10 Rows

#3 236.00' 43,656 cf Custom Stage Data (Conic)Listed below (Recalc)

#4 234.00' 8,036 cf 49.00'W x 410.00'L. x 1.00'H Prismatoid
20,090 cf Overall x 40.0% Voids

95492 c¢f Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf Area Inc.Store Cum.Store Wet.Area
{feet) (sq-ft) {cubic-feet) (cubic-feet) (sg-ft)
236.00 100 0 0 100
238.70 2,000 2,292 2,292 2,018
240.00 12,000 8,190 10,482 12,024
240.80 22,000 13,399 23,882 22,031
241.50 35,000 19,775 43,656 35,038
Device Routing Invert Qutlet Devices
#1 Discarded 234.00' 1.000 in/hr Exfiitration over Surface area
#2  Primary 23580 24.0" Round Culvert

L=40.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Inveri= 235.80' / 234.70' S$=0.0275"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

iscarded OutFlow Max=0.93 cfs @ 12.55 hrs HW=236.41" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.93 cfs)

Primary QutFlow Max=2.18 cfs @ 12.55 hrs HW=236.41" TW=0.00' (Dynamic Tailwater)
1t 2=Cuivert (inlet Controls 2.18 cfs @ 2.67 fps)



2295.01_POST_DEVELOPMENT_B Type Ilf 24-hr 2 Year Storm Rainfall=3.11"

Prepared by {enter your company name here} Printed 8/4/2022
HydroCAD® 10.10-7b_s/n 06037 © 2022 HydroCAD Software Solutions LLG Page 19

Summary for Pond P15: CB 8

Inflow Area = 0.336 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event
Inflow = 0.99cfs @ 12.09 hrs, Volume= 0.077 af

Outflow = 0.99cfs @ 12.09 hrs, Volume= 0.077 af, Atten= 0%, Lag= 0.0 min
Primary = 099cfs@ 12.09 hrs, Volume= 0.077 af

Routed to Pond P16 . SC-740 (2)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, di= 0.05 hrs
Peak Elev= 240.59' @ 12.09 hrs
Flood Elev= 243.60'

Device Routing Invert Qutlet Devices
#1  Primary 240.00' 12.0" Round Culvert
L=120.0' CPP, projecting, no headwall, Ke= 0.900
inlet / Outlet Invert= 240.00' / 233.10' S=0.0575'/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area=0.79 sf

Primary OutFlow Max=0.96 cfs @ 12.09 hrs HwW=240.58' TW=233.91" (Dynamic Tailwater}
*_4=Culvert (Inlet Controls 0.96 cfs @ 2.05 fps)

Summary for Pond P16: SC-740 (2)

inflow Area = 1.105 ac, 87.52% Impervious, Inflow Depth> 2.45" for 2 Year Storm event
Inflow = 3.02cfs @ 12.09 hrs, Volume= 0.225 af
Outflow = 116 cfs@ 12.33 hrs, Volume= 0.162 af, Atten=61%, Lag= 14.4 min
Discarded = 0.07cfs@ 9.50 hrs, Volume= 0.082 af
Frimary = 1.09cfs @ 12.33 hrs, Volume= 0.080 af

Routed to Reach 1R : SWALE

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=234.33' @ 12.33 hrs Surf.Area= 3,095 sf Storage= 3,868 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 41,9 min ( 785.1 - 743.2)

Volume invert Avail.Storage  Storage Description
#1A 232.50' 2,789 cf 34.75'W x 89.06'L x 3.50'H Field A
10,832 cf Overall - 3,859 cf Embedded = 6,973 cf x 40.0% Voids
#2A 233.00° 3859 cf ADS_StormTech SC-740 +Cap x 84 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L. = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
84 Chambers in 7 Rows

6,648 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert OQutlet Devices
#1  Discarded 232 50' 1.000 in/hr Exfiltration over Surface area
#2  Primary 233.90' 24.0" Round Culvert

L=80.0' CPP, square edge headwall, Ke= 0.500
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Inlet / Qutlet Invert= 233.90' / 233.10' S=0.0100"/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

iscarded OutFlow Max=0.07 cfs @ 9.50 hrs HW=232.54' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=1.09 cfs @ 12.33 hrs HW=234.33' TW=230.41" (Dynamic Tailwater)
t-2=Culvert (Iniet Controis 1.09 cfs @ 2.22 fps)

Summary for Pond P17: CB 9

Inflow Area = 0.355 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event
Inflow = 1.04cfs @ 12.09 hrs, Volume= 0.081 af

Qutflow = 1.04cfs @ 12.09 hrs, Volume= 0.081 af, Atten= 0%, Lag= 0.0 min
Primary = 1.04cfs @ 12.08 hrs, Volume= 0.081 af

Routed to Pond P16 : SC-740 (2)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=234.71' @ 12.08 hrs
Flood Elev= 241.00'

Device Routing Invert Qutlet Devices
#1  Primary 234.10' 12.0" Round Culvert
L= 35.0' CPP, projecting, no headwall, Ke=0.800
Inlet / Outlet Invert= 234.10' / 233.10' S$=0.0286 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

glimary OutFlow Max=1.02 cfs @ 12.09 hrs HW=234.70' TW=233.91" (Dynamic Tailwater)
1=Culvert (inlet Controls 1.02 cfs @ 2.08 fps)

Summary for Pond P18: CB 10

Inflow Area = 0.414 ac, 66.66% Iimpervious, Inflow Depth > 1.96" for 2 Year Storm event
inflow = 0.98cfs @ 12.09 hrs, Volume= 0.068 af

Outflow = 0.98 cfs @ 12.09 hrs, Volume= 0.068 af, Atten= 0%, Lag= 0.0 min
Primary = 0.98 cfs @ 12.09 hrs, Volume= 0.068 af

Routed to Pond P16 ; SC-740 (2)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=234.35' @ 12.36 hrs
Flood Elev= 236.40'

Device Routing Invert Outlet Devices
#1  Primary 233.40' 12.0" Round Culvert
L=60.0° CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 233.40' / 233.10° $=0.0050 / Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

rimary OutFlow Max=0.63 cfs @ 12.09 hrs HW=234.07" TW=233.92' (Dynamic Tailwater)
1=Cuivert (Outlet Controls 0.63 cfs @ 1.59 fps})
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Summary for Pond P19: WET BASIN 1

Inflow Area = 2 594 ac, 48.93% Impervious, Inflow Depth > 1.07" for 2 Year Storm event
Inflow = 214 cfs @ 12.10 hrs, Volume= 0.232 af
Outflow = 1.39cfs @ 12.52 hrs, Volume= 0.227 af, Atten=35%, Lag=25.0 min
Primary = 1.39cfs @ 12.52 hrs, Volume= 0.227 af

Routed to Pond P20 : DMH 12

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 193.20' Surf.Area= 2,028 sf Storage= 4,687 cf
Peak Elev= 194.21' @ 12.52 hrs Surf.Area= 2,424 sf Storage= 6,937 cf (2,251 cf above start)

Plug-Flow detention time= 177.2 min calcutated for 0.119 af (51% of inflow)
Center-of-Mass det. time= 27.4 min (819.4 - 791.9)

Volume invert Avail.Storage _Storage Description
#1 190.00' 29 445 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf Area Inc.Store Cum.Store
{feef) {sg-ft) (cubic-feet) (cubic-feet)
190.00 950 0 0
192.00 1,575 2,525 2,525
194.00 2,330 3,805 6,430
196.00 3,215 5,545 11,975
198.00 4,220 7,435 19,410
200.00 5,815 10,035 29,445
Device Routing invert Qutlet Devices
#1  Primary 186.00' 15.0" Round Cuivert

L=180.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 186.00' / 175.20° S=0.0600 /' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 1 199.00' 29.0" x 20.5" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#3 Device 1 197.00' 12.0" Vert. Orifice/Grate C=0.600
Limited to weir flow at low heads
#4  Device 1 193.20' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.38 c¢fs @ 12.52 hrs HW=194.21" TW=174.75" (Dynamic Tailwater)
T _1=Culvert (Passes 1.38 cfs of 16.28 cfs potential flow)
2=0rifice/Grate ( Controls 0.00 cfs)

3=Qrifice/Grate { Controls 0.00 cfs)
=Qrifice/Grate (Orifice Controls 1.38 cfs @ 3.97 fps)

Summary for Pond P2: DMH 1

1.889 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event

inflow Area =

Inflow = 557 cfs @ 12.09 hrs, Volume= 0.432 af

Outflow = 557 cfs @ 12.09 hrs, Volume= 0.432 af, Atten=0%, Lag= 0.0 min
Primary = 5.57 cfs @ 12.09 hrs, Volume= 0.432 af

Routed to Pond P14 : SC-740 (1)
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Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev=239.62' @ 12.09 hrs
Flood Elev= 241.70'

Device Routing Invert OQutlet Devices
#1  Primary 238.20' 18.0" Round Culvert
L=100.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outiet Invert= 238.20' / 235.60' S=0.0260 ' Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area=1.77 sf

Primary OutFlow Max=5.42 cfs @ 12.09 hrs HW=239.59' TW=235.82' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 5.42 cfs @ 3.17 fps)

Summary for Pond P20: DMH 12

Inflow Area = 2.504 ac, 48.93% Impervious, Inflow Depth > 1.05" for 2 Year Storm event
Inflow = 1.39cfs @ 12.52 hrs, Volume= 0.227 af

Outflow = 139 cfs @ 12.52 hrs, Volume= 0.227 af, Atten= 0%, Lag= 0.0 min
Primary = 1.39cfs @ 12.52 hrs, Volume= 0.227 af

Routed to Pond 3P : DMH 13

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 174.75 @ 12.52 hrs
Fiood Elev= 181.50'

Device Routing invert Qutlet Devices
#1  Primary 174.10' 15.0" Round Culvert
L=65.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 174.10°/170.85' S§=0.0500 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=1.38 cfs @ 12.52 hrs HW=174.75' TW=168.33" (Dynamic Tailwater)
2 _1=Culvert (Inlet Controls 1.38 cfs @ 2.16 fps)

Summary for Pond P21: WET BASIN 2

Inflow Area = 4.092 ac, 39.81% Impervious, Inflow Depth > 1.09" for 2 Year Storm event
inflow = 285cfs @ 12.11 hrs, Volume= 0.373 af

QOutflow = 240 cfs @ 12.21 hrs, Volume= 0.370 af, Atten=16%, Lag=5.9 min
Primary = 240 cfs @ 12.21 hrs, Volume= 0.370 af

Routed to Link OP1 : 1008-79-11F

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 153.00' Surf.Area= 950 sf Storage= 1,825 cf
Peak Elev= 153.90' @ 12.21 hrs  Surf.Area= 1,175 sf Storage= 2,779 cf (954 cf above start)

Plug-Flow detention time= 63.0 min calculated for 0.328 af (88% of inflow)
Center-of-Mass det. time= 8.5 min { 816.7 - 808.2)
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Volume Invert Avail.Storage  Storage Description
#1 150.00' 17020 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sg-ft) (cubic-feet) {cubic-feet)
150.00 300 0 0
152.00 700 1,000 1,000
154.00 1,200 1,900 2,900
156.00 1,900 3,100 6,000
158.00 2,720 4,620 10,620
160.00 3,680 6,400 17,020
Device Routing Invert Qutlet Devices
#1  Primary 151.80' 12.0" Round Culvert

L=90.0' CPP, square edge headwall, Ke= 0.500
inlet / Outlet Invert= 151.80' / 150.00' $=0.0200 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 153.00' 12.0" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 158.60' 29.0" x 20.5" Horiz. Orifice/Grate C= 0.600

Limited to weir fiow at low heads

Primary OutFlow Max=2.39 cfs @ 12.21 hrs HW=153.89° TW=0.00' (Dynamic Tailwater)
T _q=Culvert (Passes 2.39 cfs of 4.78 cfs potential flow)
E2=0rificeIGrate (Orifice Controls 2.39 cfs @ 3.22 fps)
3=0rifice/Grate { Controls 0.00 cfs)

Summary for Pond P3: CB 2

Inflow Area = 0.175 ac,100.00% Impervious, Inflow Depth > 274" for 2 Year Storm event
Infiow = 0.51 cfs @ 12.09 hrs, Volume= 0.040 af

Outflow = 0.51cfs @ 12.09 hrs, Volume= 0.040 af, Atten= 0%, Lag= 0.0 min
Primary = 0.51cfs @ 12.09 hrs, Volume= 0.040 af

Routed to Pond P2 : DMH 1

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev=239.64' @ 12.14 hrs
Flood Elev= 241.50'

Device Routing Invert Qutlet Devices
#1  Primary 238.40' 12.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 238.40' / 238.30' $=0.0100"/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.00 cfs @ 12.09 hrs HW=239.49' TW=239.59' (Dynamic Tailwater)
T 1=Culvert ( Controls 0.00 cfs)
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Summary for Pond P4: DMH 3

Inflow Area = 0.790 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event
Inflow = 2.33cfs @ 12.09 hrs, Volume= 0.180 af

Qutflow = 2.33cfs@ 12.09 hrs, Volume= 0.180 af, Atten=0%, Lag= 0.0 min
Primary = 2.33cfs @ 12.09 hrs, Volume= 0.180 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=236.65' @ 12.09 hrs
Flood Elev=240.70'

Device Routing Invert Outlet Devices
#1  Primary 235.70' 15.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke= 0.900
inlet / Outlet Invert= 235.70' / 235.60° S=0.0100"/ Cc=10.800
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=2.26 cfs @ 12.09 hrs HW=236.64' TW=235.82" (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 2.26 cfs @ 3.19 fps)

Summary for Pond P5: CB 3

Infiow Area = 0.790 ac,100.00% Impetvious, Inflow Depth > 2.74" for 2 Year Storm event
inflow = 233cfs@ 12.09 hrs, Volume= 0.180 af

Outflow = 2.33cfs @ 12.09 hrs, Volume= 0.180 af, Atten= 0%, Lag= 0.0 min
Primary = 2.33cfs @ 12.09 hrs, Volume= 0.180 af

Routed to Pond P4 : DMH 3

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=237.58' @ 12.09 hrs
Flood Elev= 239.70'

Device Routing Invert Outlet Devices
#1  Primary 236.70' 15.0" Round Culvert
L=70.0' CPP, projecting, no headwall, Ke= 0.900
inlet / Outlet Invert= 236.70' / 236.00' S=0.0100 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary QutFlow Max=2.26 cfs @ 12.09 hrs HW=237.56' TW=236.64" (Dynamic Tailwater)
T 1=Gulvert (Inlet Controls 2.26 cfs @ 2.50 fps)

Summary for Pond P6: CB 7

Inflow Area = 0.490 ac, 73.08% Impervious, Inflow Depth > 2.14" for 2 Year Storm event
inflow = 124 cfs @ 12.09 hrs, Volume= 0.087 af

Qutflow = 124cfs @ 12.09 hrs, Volume= 0.087 af, Atten= 0%, Lag= 0.0 min
Primary = 124 cfs @ 12.09 hrs, Volume= 0.087 af

Routed to Pond P7 : DMH 9

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev=241.15'"@ 12.12 hrs
Flood Elev= 243.40'

Device Routing Invert Qutlet Devices
#1  Primary 240.40' 15.0" Round Culvert
L=130.0' CPP, projecting, no headwall, Ke=0.900
Infet / Outlet Invert= 240.40' / 239.70' S=0.0054 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=1.03 cfs @ 12.09 hrs HW=241 12" TW=240.78'" (Dynamic Tailwater)
2 _1=Culvert (Outlet Controls 1.03 cfs @ 2.03 fps)

Summary for Pond P7: DMH 9

inflow Area = 1.438 ac, 90.83% Impervious, Inflow Depth > 2.54" for 2 Year Storm event
Inflow = 4.04 cfs @ 12.09 hrs, Volume= 0.304 af

Qutflow = 4.04 cfs @ 12.09 hrs, Volume= 0.304 af, Atten= 0%, Lag= 0.0 min
Primary = 4.04 cfs @ 12.09 hrs, Volume= 0.304 af

Routed to Pond P8 : DMH 8

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 240.80' @ 12.11 hrs
Flood Elev= 245.30'

Device Routing Invert Outlet Devices
#1  Primary 239.60' 18.0" Round Culvert
L=65.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 239.60' / 239.20' S=0.0062"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.77 sf

Primary OutFlow Max=3.52 cfs @ 12.09 hrs HW=240.77' TW=240.28' (Dynamic Tailwater)
% _1=Culvert (Outlet Controls 3.52 cfs @ 3.27 fps)

Summary for Pond P8: DMH 8

inflow Area = 1.504 ac, 91.23% Impervious, Inflow Depth > 2.54" for 2 Year Storm event
Inflow = 423 cfs@ 12.09 hrs, Volume= 0.319 af

Outflow = 4.23cfs @ 12.09 hrs, Volume= 0.319 af, Atten=0%, Lag= 0.0 min
Primary = 423 cfs @ 12.09 hrs, Volume= 0.319 af

Routed to Pond P10 : DMH 7

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 240.31" @ 12.10 hrs
Flood Elev= 244.50'

Device Routing Invert Outiet Devices
#1  Primary 239.10' 18.0" Round Culvert
L=285.0' CPP, projecting, no headwall, Ke= 0.900
Intet / Outlet Invert= 239.10° / 237.65' S=0.0051"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.77 sf
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Primary OutFlow Max=3.97 cfs @ 12.09 hrs HW=240.28' TW=238.95' (Dynamic Tailwater)
T—1=Culvert (Outlet Controls 3.97 cfs @ 3.65 fps)

Summary for Pond P9: CB 6

Inflow Area = 0.067 ac,100.00% Impervious, Inflow Depth > 2.74" for 2 Year Storm event
Inflow = 0.20cfs @ 12.09 hrs, Volume= 0.015 af

Outfiow = 0.20cfs @ 12.09 hrs, Volume= 0.015 af, Atten= 0%, Lag= 0.0 min
Primary = 0.20cfs @ 12.09 hrs, Volume= 0.015 af

Routed to Pond P8 : DMH 8

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=240.31' @ 12.15 hrs
Flood Elev= 244.20'

Device Routing Invert OQutlet Devices
#1  Primary 239.40' 12.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 239.40' / 239.20' $=0.0200 ' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary QutFlow Max=0.00 cfs @ 12.09 hrs HW=240.18' TwW=240.28' (Dynamic Tailwater)
T—1=Culvert ( Controls 0.00 cfs)

Summary for Link OP1: 1008-79-11F

Inflow Area = 5.304 ac, 30.97% Impervious, Inflow Depth > 1.02" for 2 Year Storm event
Inflow = 3.32c¢fs @ 12.19 hrs, Volume= 0.450 af
Primary = 3.32cfs @ 12.19 hrs, Volume= 0.450 af, Atten= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Summary for Link OP2: ROADSIDE SWALE

inflow Area = 3,708 ac, 0.26% Impervious, Inflow Depth > 0.84" for 2 Year Storm event
inflow = 296 cfs @ 12.20 hrs, Volume= 0.259 af
Primary = 2.96cfs @ 12.20 hrs, Volume= 0.259 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, d=0.05 hrs
Summary for Link OP3: 1010-79-17A

Inflow Area = 1.951 ac, 0.00% Impervious, Inflow Depth > 0.06" for 2 Year Storm event
Inflow = 0.02cfs @ 14.72 hrs, Volume= 0.009 af
Primary = 0.02cfs @ 14.72 hrs, Volume= 0.009 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
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Summary for Link OP4: WETLANDS

Inflow Area = 9.380 ac, 64.20% Impervious, Inflow Depth > 0.61" for 2 Year Storm event
Inflow = 3.26cfs @ 12.42 hrs, Volume= 0.480 af
Primary = 3.26cfs @ 12.42 hrs, Volume= 0.480 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment 101: TOCB 8

Runoff = 1.53cfs @ 12.09 hrs, Volume= 0.121 af, Depth> 4.31"
Routed to Pond P15 CB 8

Runoff by SCS TR-20 method, UH=5SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ilt 24-hr 10 Year Storm Rainfail=4.75"

Area (sf) CN__ Description
14,656 98 Paved parking, HSG C

14,656 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (fi/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 102: TO CB 9

Runoff = 161cfs @ 12.09 hrs, Volume= 0.127 af, Depth> 4.31"
Routed to Pond P17 : CB 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Type Hll 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN _ Description
15,445 98 Paved parking, HSG C

15,445 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) {feet) {ft/fiy  (fi/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 103: TO CB 10

Runoff = 167 cfs @ 12.09 hrs, Volume= 0.118 af, Depth> 3.44"
Routed to Pond P18 . CB 10

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type !l 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__ Description
12,010 98 Paved parking, HSG C
6,006 74 >75% Grass cover, Good, HSG C
18,016 90 Weighted Average
6,006 33.34% Pervious Area
12,010 66.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (fyft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 104: TO PLUNGE POOL

Runoff = 1.82cfs @ 12.10 hrs, Volume= 0.123 af, Depth> 2.00"
Routed to Reach 2R : PLUNGE POOL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Year Storm Rainfall=4.75"

Area (sfy CN__ Description
32,083 74 >75% Grass cover, Good, HSG C

32,083 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (f/ft)y  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 105: TO WET BASIN 1

Runoff = 170 cfs @ 12.09 hrs, Volume= 0.115 af, Depth> 2.41"
Routed to Pond P19 : WET BASIN 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf)  CN__ Description
5,225 98 Paved parking, HSG C
18,605 74 >75% Grass cover, Good, HSG C
24,830 79 Weighted Average

198,605 78.96% Pervious Area
5,225 21.04% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/ity  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 106: TO WET BASIN 2

Runoff = 333cfs@ 12.10 hrs, Volume= 0.227 af, Depth> 2.08"
Routed to Pond P21 : WET BASIN 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"
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Area (sf) CN Description

7,260 98 Paved parking, HSG C
14,068 74 >75% Grass cover, Good, HSG C
35,523 70 Woods, Good, HSG C

56,851 75 Weighted Average

49,591 87.23% Pervious Area
7,260 12.77% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (firit)  (ft/sec) {cfs)
5.1 75 0.1500 0.24 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
1.1 160 0.1200 2.42 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
0.1 85 0.2500 24.21 80.71 Parabolic Channel, C-D

W=5.00'" D=1.00' Area=3.3 sf Perim=55'
n= 0.022 Earth, clean & straight

6.3 320 Total

Summary for Subcatchment 107: TO OP1

Runoff = 237 cfs@ 12.16 hrs, Volume= 0.187 af, Depth> 1.85"
Routed to Link OP1 : 1008-79-11F

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__ Description

600 98 Paved parking, HSG C
25,268 74 >75% Grass cover, Good, HSG C
26,940 70  Woods, Good, HSG C

52,808 72  Weighted Average

52,208 08.86% Pervious Area
600 1.14% impervious Area
Tc Length Slope Velocity Capacity Description
{min)___ (feet) (ft/fty _ (f/sec) (cfs)
9.0 70 0.0320 0.13 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
08 100 0.0960 2.17 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

1.0 300 0.1500 516 17.19 Parabolic Channel, C-D
W=5.00' D=1.00' Area=3.3 sf Perim=5.5'
n= 0.080 Earth, long dense weeds

10.8 470 Total
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Summary for Subcatchment 108: TO CB12

Runoff = 0.87 cfs @ 12.09 hrs, Volume= 0.069 af, Depth> 4.31"
Routed to Pond 4P : CB 12

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__ Description

8,400 98 Paved parking, HSG C
8,400 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ {feet) {ft/ft)y  (fi/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 109: TO CB11

Runoff = 0.83cfs @ 12.09 hrs, Volume= 0.065 af, Depth> 4.31"
Routed to Pond 5P : CB 11

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN Description
7,950 98 Paved parking, HSG C

7,950 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 201: TO ROADSIDE SWALE

Runoff = 712cfs @ 12.18 hrs, Volume= 0.594 af, Depth> 1.92"
Routed to Link OP2 : ROADSIDE SWALE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 10 Year Storm Rainfall=4.75"

Area (sff CN__ Description
424 98 Paved parking, HSG C
134,797 74  >75% Grass cover, Good, HSG C
26,290 70 Woods, Good, HSG C
161,511 73  Weighted Average
161,087 99,74% Pervious Area
424 0.26% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (fft)  (ft/sec) {cfs)

11.8 90 0.0270 0.13 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
0.4 100 0.3000 3.83 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0fps

0.5 380 0.1250 12.56 41.85 Parabolic Channetl, C-D
W=5.00' D=1.00" Area=3.3 sf Perim=5.5'
n= 0.030 Earth, grassed & winding

12.7 570 Total
Summary for Subcatchment 301: TO CB 5

Runoff = 0.93cfs @ 12.09 hrs, Volume= 0.074 af, Depth> 4.31"
Routed to Pond P11 : CB &

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type ilf 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__ Description
8,952 98 Paved parking, HSG A

8,952 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fty  (fi/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 302: TO CB 6

Runoff = 0.30cfs @ 12.09 hrs, Volume= 0.024 af, Depth> 4.31"
Routed to Pond P9 : CB 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10 Year Storm Rainfali=4.75"

Area (sfy CN _Description
1,250 98 Paved parking, HSG A
1,655 98 Paved parking, HSG C

2,905 98 Weighted Average
2,905 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment 303: TO OP3

Runoff = 0.51cfs @ 12.17 hrs, Volume= 0.069 af, Depth> 0.43"
Routed to Link OP3 : 1010-79-17A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Year Storm Rainfall=4.75"

Area (sff CN Description

32,328 39 >75% Grass cover, Good, HSG A
18,412 74 >75% Grass cover, Good, HSG C
23,735 30 Woods, Good, HSG A
10,524 70 Woods, Good, HSG C

84,999 48 Weighted Average

84,989 100.00% Pervious Area
Tc length Slope Velocity Capacity Description
(min} _ (feet) (fi/fity  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 401: RD 1

Runoff = 283cfs @ 12.09 hrs, Volume= 0.224 af, Depth> 4.31"
Routed to Pond P1: CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__ Description
27,136 98 Roofs, HSG C

27,136 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fty  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 402: RD 2

Runoff = 430 cfs @ 12.09 hrs, Volume= 0.340 af, Depth> 4.31"
Routed to Pond P2 : DMH 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sfh CN _ Description
41,280 98 Roofs, HSGC
41,280 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/fty  (fi/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment 403: TO CB 3

Runoff = 358cfs @ 12.09 hrs, Volume= 0.283 af, Depth> 4.31"
Routed to Pond P5:CB 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, di=0.05 hrs
Type il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__ Description
34,409 98 Paved parking, HSG C

34,409 100.00% |Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/fty  (fi/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 404: TO CB 4

Runoff = 370cfs@ 12.09 hrs, Volume= 0.293 af, Depth> 4.31"
Routed to Pond P13 : CB 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN Description
35,576 98 Paved parking, HSG C

35,576 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 405: RD 4

Runoff = 430 cfs @ 12.09 hrs, Volume= 0.340 af, Depth> 4.31"
Routed to Pond P10 : DMH 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type !l 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN__ Description
41,280 98 Roofs, HSGC
41,280 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min)  {feet) (fiifty  (ft/sec) (cfs)
8.0 Direct Entry,

Summary for Subcatchment 406: RD 3

Runoff = 430cfs @ 12.09 hrs, Volume= 0.340 af, Depth> 4.31"
Routed to Pond P7 : DMH 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN __ Description
41,280 98 Roofs, HSGC

41,280 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/fty  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 407: TO CB 7

Runoff = 2.06cfs @ 12.09 hrs, Volume= 0.149 af, Depth> 3.64"
Routed to Pond P6 ; CB 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 11 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN  Description

15,597 98 Paved parking, HSG C
5,745 74 >75% Grass cover, Good, HSG C

21,342 92 Weighted Average

5,745 26.92% Pervious Area
15,597 73.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min}  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 408: EAST TO WETLANDS

Runoff = 3.34cfs@ 12.12 hrs, Volume= 0.242 af, Depth> 1.85"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type |ll 24-hr 10 Year Storm Rainfall=4.75"
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Area (sf) CN Description
27.878 74 >75% Grass cover, Good, HSG C
40,375 70 Woods, Good, HSG C

68,253 72  \Weighted Average

68,253 100.00% Pervious Area
Tc Length Slope Velocity Capacity Desctiption
(min) _(feet) (ftifity  (ft/sec) {cfs)

7.0 40 0.0200 0.10 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"

0.9 100 0.0750 1.92 Shailow Concentrated Flow, B-C
Short Grass Pasture Kv=7.0fps

0.1 95 0.1800 13.27 44.23 Parabolic Channel, C-D

W=5.00 D=1.00' Area=3.3 sf Perim=5.5'
n= 0.035 Earth, dense weeds

8.0 235 Total
Summary for Subcatchment 501: TO CB 1

Runoff = 0.65cfs @ 12.09 hrs, Volume= 0.052 af, Depth> 4.31"
Routed to Pond P1:CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN  Description
6,277 98 Paved parking, HSG C

6,277 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min}) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 502: TO CB 2

Runoff = 0.79cfs @ 12.09 hrs, Volume= 0.063 af, Depth> 4.31"
Routed to Pond P3: CB 2

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10 Year Storm Rainfall=4.75"

Area (sf) CN Description
7,604 98 Paved parking, HSG C
7,604 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min}  (feet) (f/ft)  (ft/sec) (cfs)
8.0 Direct Entry,
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Summary for Pond 4P: CB 12

inflow Area = 0.193 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
Inflow = 0.87 cfs @ 12.09 hrs, Volume= 0.069 af

Ouiflow = 0.87cfs@ 12.09 hrs, Volume= 0.069 af, Atten= 0%, Lag= 0.0 min
Primary = 087 cfs@ 12.09 hrs, Volume= 0.069 af

Routed to Pond 3P : DMH 13

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=171.55 @ 12.09 hrs
Flood Elev= 174.00'

Device Routing Invert OQutlet Devices
#1  Primary 171.00" 12.0" Round Culvert
L=20.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet invert= 171.00' / 170.80' $=0.0100'/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.85 cfs @ 12.09 hrs HW=171.54' TW=168.53" (Dynamic Tailwater)
T 1=Culvert {Barrel Controls 0.85 cfs @ 2.85 fps)

Summary for Pond 5P: CB 11

0.183 ac,100.00% Impervious, Inflow Depth > 4.31"  for 10 Year Storm event

Inflow Area =

Infiow = 0.83cfs @ 12.09 hrs, Volume= 0.065 af

Outflow = 083cfs @ 12.09 hrs, Volume= 0.085 af, Atten= 0%, Lag= 0.0 min
Primary = 0.83cfs@ 12.09 hrs, Volume= 0.065 af

Routed to Pond P19 : WET BASIN 1

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev=214.53' @ 12.09 hrs
Flood Elev= 220.80'

Device Routing invert Outlet Devices
#1  Primary 214.000 12.0" Round Culvert
L=20.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 214.00' / 212.00' S=0.1000' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.81 cfs @ 12.09 hrs HW=214.52' TW=194.47" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 0.81 cfs @ 1.94 fps)

Summary for Pond P1: CB 1

Inflow Area = 0.767 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
inflow = 348 cfs @ 12.09 hrs, Volume= 0.275 af

Outflow = 348 cfs@ 12.09 hrs, Volume= 0.275 af, Atten=0%, Lag= 0.0 min
Primary = 348 cfs@ 12.09 hrs, Volume= 0.275 af

Routed to Pond P2 : DMH 1
Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev=241.44'@ 12.11 hrs
Flood Elev= 243.20'

Device Routing invert Qutlet Devices

#1  Primary 240.20' 15.0" Round Culvert
L=210.0' CPP, projecting, no headwall, Ke=0.900
inlet / Outlet Invert= 240.20' / 238.30' $=0.0090 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=3.03 cfs @ 12.09 hrs HW=241.40° TW=240.49" (Dynamic Tailwater)
£ _1=Culvert (Outlet Controls 3.03 cfs @ 3.20 fps)

Summary for Pond P10: DMH 7

Inflow Area = 2 657 ac, 95.04% Impervious, Inflow Depth> 4.18" for 10 Year Storm event
inflow = 11.89cfs @ 12.09 hrs, Volume= 0,926 af

Qutflow = 11.89cfs @ 12.09 hrs, Volume= 0.926 af, Atten= 0%, Lag= 0.0 min
Primary = 11.89cfs @ 12.09 hrs, Volume= 0.926 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=239.52' @ 12.09 hrs
Flood Elev=241.70

Device Routing Invert Outlet Devices
#1  Primary 237.55° 24.0" Round Culvert
L=100.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet invert= 237.55' / 235.70' $=0.0185"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=11.59 cfs @ 12.09 hrs HW=239.48" TW=236.59' (Dynamic Tailwater)
1=Culvert (Infet Controls 11.59 cfs @ 3.73 fps)

Summary for Pond P11: CB §

Inflow Area = 0.206 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
inflow = 093cfs @ 12.09 hrs, Volume= 0.074 af

Outflow = 0.93cfs @ 12.09 hrs, Volume= 0.074 af, Atten=0%, Lag= 0.0 min
Primary = 0.93cfs @ 12.09 hrs, Volume= 0.074 af

Routed to Pond P10 : DMH 7

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev=239.59' @ 12.13 hrs
Flood Elev= 241.40°

Device Routing Invert Outlet Devices
#1  Primary 237.75 12.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke=0.900
inlet / Qutlet Invert= 237.75' / 237.65' S$=0.0100"/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Primary QutFlow Max=0.00 cfs @ 12.09 hrs HW=239.37' TW=239.48' (Dynamic Tailwater)
T 1=Culvert { Controls 0.00 cfs)

Summary for Pond P12: DMH 6

Inflow Area = 0.817 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
inflow = 3.70cfs @ 12.09 hrs, Volume= 0.293 af

Qutflow = 3.70cfs @ 12.09 hrs, Volume= 0.293 af, Atten= 0%, Lag= 0.0 min
Primary = 3.70cfs @ 12.09 hrs, Volume= 0.293 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 23719 @ 12.35 hrs
Flood Elev= 240.70'

Device Routing invert Qutlet Devices
#1  Primary 235.80' 15.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 235.80' / 235.70' S=0.0100 "/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=3.24 cfs @ 12.09 hrs HW=237.07' TW=236.59" (Dynamic Tailwater)
1=Culvert (Inlet Controls 3.24 cfs @ 2.64 fps)

Summary for Pond P13: CB 4

inflow Area = 0.817 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
inflow = 3.70cfs @ 12.09 hrs, Volume= 0.293 af

Qutflow = 3.70cfs @ 12.09 hrs, Volume= 0.283 af, Atten= 0%, Lag= 0.0 min
Primary = 3.70cfs @ 12.09 hrs, Volume= 0.293 af

Routed to Pond P12 : DMH 6

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=237.94' @ 12.09 hrs
Flood Elev= 239.70¢'

Device Routing Invert Qutlet Devices
#1  Primary 236.70' 15.0" Round Culvert
L=80.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 236.70' / 235.90' S=0.0100"" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=3.61 cfs @ 12.09 hrs HW=237.92' TW=237.07" (Dynamic Tailwater)
T—1=Culvert (Inlet Controls 3.61 cfs @ 2.97 fps)
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Summary for Pond P14: SC-740 (1)

Inflow Area = 6.153 ac, 97.86% Impervious, Inflow Depth > 4.25" for 10 Year Storm event
Inflow = 2774 cfs @ 12.09 hrs, Volume= 2.181 af

Outflow = 9.58 cfs @ 12.36 hrs, Volume= 1.852 af, Atten=65%, Lag= 16.4 min
Discarded = 0.94 cfs @ 12.36 hrs, Volume= 0.970 af

Primary = 8.63cfs @ 12.36 hrs, Volume= 0.882 af

Routed to Link OP4 : WETLANDS

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=237.12' @ 12.36 hrs Surf.Area= 40,751 sf Storage= 38,229 cf

Piug-Flow detention time= 113.2 min calculated for 1.847 af (85% of inflow)
Center-of-Mass det. time= 66.4 min { 790.2 - 723.8)

Volume Invert Avail.Storage _ Storage Description

#1A 235.00' 17,614 cf  49.00'W x 409.46'L x 3.50'H Field A

; 70,222 cf Overall - 26,186 cf Embedded = 44,036 cf x 40.0% Voids
#2A 235.50' 26,186 cf ADS_StormTech SC-740 +Cap x 570 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44‘ Overlap
570 Chambers in 10 Rows

#3 236.00' 43,656 ¢f Custom Stage Data (Conic)Listed below (Recalc)

#4 234.00' 8,036 ¢f 49.00'W x 410.00"L x 1.00'H Prismatoid
20,090 cf Overall x 40.0% Voids

95402 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store Wet. Area
{feet) {sq-ff) (cubic-feet) {cubic-feet) (sg-ft)
236.00 100 0 0 100
238.70 2,000 2,292 2,292 2,018
240.00 12,000 8,190 10,482 12,024
240.80 22,000 13,399 23,882 22,031
241.50 35,000 19,775 43,656 35,038
Device Routing invert Qutlet Devices
#1 Discarded 234.00' 1.000 in/hr Exfiltration over Surface area
#2  Primary 235.80' 24.0" Round Culvert

L=40.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 235.80' / 234.70" S=0.0275" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

iscarded OutFlow Max=0.94 cfs @ 12.36 hrs HW=237.12" (Free Discharge)
1=Exfittration (Exfiltration Controls 0.94 cfs}

Primary OutFlow Max=8.62 cfs @ 12.36 hrs HW=237.12" TW=0.00' (Dynamic Tailwater}
®_2=Culvert (Inlet Controls 8.62 cfs @ 3.91 fps)
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Summary for Pond P15: CB 8

inflow Area = 0.336 ac,100.00% Impervious, Inflow Depth > 4.31"  for 10 Year Storm event
Inflow = 153 cfs @ 12.09 hrs, Volume= 0.121 af

Outflow = 153 cfs @ 12.09 hrs, Volume= 0.121 af, Atten=0%, Lag= 0.0 min
Primary = 153 cfs @ 12.09 hrs, Volume= 0.121 af

Routed to Pond P16 : SC-740 (2)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=240.77' @ 12.08 hrs
Flood Elev= 243.60'

Device Routing Invert Qutlet Devices
#1  Primary 240.00' 12.0" Round Culvert
L=120.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 240.00' / 233.10' S$=0.0575"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.48 cfs @ 12.09 hrs HW=240.75" TW=234.63' (Dynamic Tailwater)
*_1=Culvert (Inlet Controls 1.48 cfs @ 2.33 fps)

Summary for Pond P16: SC-740 (2)

inflow Area = 1.105 ac, 87.52% Impervious, Infiow Depth > 3.98" for 10 Year Storm event
Inflow = 480cfs @ 12.09 hrs, Volume= 0.366 af

Outflow = 3.84cfs@ 12.16 hrs, Volume= 0.298 af, Atten=20%, Lag=4.1 min
Discarded = 0.07cfs @ 8.00 hrs, Volume= 0.092 af

Primary = 377cfs @ 12.16 hrs, Volume= 0.206 af

Routed to Reach 1R : SWALE

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 234.72' @ 12.16 hrs Surf.Area= 3,095 sf Storage= 4,725 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 31.3 min ( 765.9-734.6 )

Volume invert Avail.Storage  Storage Description
#1A 232.50' 2789 cf 34.75'W x 89.06'L x 3.50'H Field A
10,832 cf Overall - 3,859 cf Embedded = 6,973 cf x 40.0% Voids
#2A 233.00' 3859cf ADS_StormTech SC-740 +Cap x 84 Inside #1

Effective Size= 44.6"W x 30.0"H =>6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
84 Chambers in 7 Rows

6,648 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Qutlet Devices
#1  Discarded 232 50' 1.000 in/hr Exfiltration over Surface area
#2  Primary 233.90' 24.0" Round Culvert

L=80.0' CPP, square edge headwall, Ke=0.500
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Inlet / Outlet invert= 233.90' / 233.10' S=0.0100"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

iscarded OutFlow Max=0.07 cfs @ 8.00 hrs HW=232.54' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=3.73 c¢fs @ 12.16 hrs HW=234.72" TW=230.65 (Dynamic Tailwater)
_2=Culvert (Inlet Controls 3.73 cfs @ 3.08 fps)

Summary for Pond P17: CB 9

Inflow Area = 0.355 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
Inflow = 1.61cfs @ 12.09 hrs, Volume= 0.127 af

Outflow = 1.61cfs @ 12.09 hrs, Volume= 0.127 af, Atten= 0%, Lag= 0.0 min
Primary = 161cfs @ 12.09 hrs, Volume= 0.127 af

Routed to Pond P16 : SC-740 (2)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=234.94' @ 12.12 hrs
Flood Elev= 241.00'

Device Routing Invert Qutlet Devices
#1  Primary 234.10' 12.0" Round Culvert
=350 CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 234.10'/ 233.10' S$=0.0286 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Eiimary OutFlow Max=1.28 cfs @ 12.09 hrs HW=234.91" TW=23463' (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.28 cfs @ 2.55 fps)

Summary for Pond P18: CB 10

inflow Area = 0.414 ac, 66.66% impervious, Inflow Depth > 3.44" for 10 Year Storm event
Inflow = 167 cfs@ 12.09 hrs, Volume= 0.118 af

Qutflow = 167 cfs @ 12.09 hrs, Volume= 0.118 af, Atten= 0%, Lag= 0.0 min
Primary = 167 cfs @ 12.09 hrs, Volume= 0.118 af

Routed to Pond P16 : SC-740 (2)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 234.86' @ 12.15 hrs
Flood Elev= 236.40'

Device Routing Invert Qutlet Devices
#1  Primary 233.40' 12.0" Round Culvert
L=60.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 233.40'/ 233.10° S=0.0050 /" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary QutFlow Max=1.14 cfs @ 12.09 hrs HW=234.78' TW=234.63' (Dynamic Tailwater}
% _1=Culvert (Inlet Controls 1.14 cfs @ 1.45 fps)
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Summary for Pond P19: WET BASIN 1

Inflow Area = 2.594 ac, 48.93% Impervious, Inflow Depth > 2.35" for 10 Year Storm event
Inflow = 746 cfs @ 12.12 hrs, Volume= 0.509 af

Outflow = 256 cfs @ 12.50 hrs, Volume= 0.501 af, Atten=66%, Lag= 22.8 min
Primary = 256 cfs @ 12.50 hrs, Volume= 0.501 af

Routed to Pond P20 : DMH 12

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 193.20' Surf.Area= 2,028 sf Storage= 4,687 cf
Peak Elev=195.84' @ 12.50 hrs Surf.Area= 3,146 sf Storage= 11,480 cf (8,793 cf above start)

Plug-Flow detention time= 113.3 min calculated for 0.393 af (77% of inflow)
Center-of-Mass det. time= 31.6 min ( 814.0-782.4 )

Volume invert Avail.Storage  Storage Description
#1 190.00' 29 445 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation SurfArea Inc.Store Cum.Store
{feet) {sg-ft) (cubic-feet) {cubic-feet)
190.00 950 0 0
192.00 1,575 2,525 2,525
194.00 2,330 3,905 6,430
196.00 3,215 5,545 11,975
198.00 4220 7,435 19,410
200.00 5,815 10,035 29,445
Device Routing Invert Qutlet Devices
#1  Primary 186.00' 15.0" Round Culvert

L=180.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 186.00' / 175.20' S=0.0600"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

#2 Device 1 199.00' 29.0" x 20.5" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at fow heads
#3 Device 1 197.00' 12.0" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#4  Device 1 193.20' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary QutFlow Max=2.55 cfs @ 12.50 hrs HW=195.84' TW=175.03' (Dynamic Tailwater)
t1=culvert (Passes 2.55 cfs of 17.94 cfs potential flow)
2=0rifice/Grate { Controls 0.00 cfs)
3=0Orifice/Grate ( Controls 0.00 cfs)
=Qrifice/Grate (Orifice Controls 2.55 cfs @ 7.32 fps)

Summary for Pond P2: DMH 1

Inflow Area = 1.889 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
inflow = 8.57 cfs @ 12.09 hrs, Volume= 0.678 af

Outflow = 8.567cfs @ 12.09 hrs, Volume= 0.678 af, Atten= 0%, Lag= 0.0 min
Primary = 8.57 cfs@ 12.09 hrs, Volume= 0.678 af

Routed to Pond P14 : SC-740 (1)
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Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=240.57" @ 12.09 hrs
Flood Elev= 241.70'

Device Routing Invert Outlet Devices
#1  Primary 238.20' 18.0" Round Culvert
L= 100.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 238.20' / 235.60' S$=0.0260"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=8.34 cfs @ 12.09 hrs HW=240.49" TW=236.59' (Dynamic Tailwater)
_4=Culvert (Inlet Controls 8.34 cfs @ 4.72 fps)

Summary for Pond P20: DMH 12

inflow Area = 2.594 ac, 48.93% Impervious, inflow Depth > 2.32" for 10 Year Storm event
Inflow = 2.56 cfs @ 12.50 hrs, Volume= 0.501 af

Qutfiow = 256 cfs @ 12.50 hrs, Volume= 0.501 af, Atten= 0%, Lag= 0.0 min
Primary = 2.56 cfs @ 12.50 hrs, Volume= 0.501 af

Routed to Pond 3P : DMH 13

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=175.03' @ 12.50 hrs
Flood Elev= 181.50'

Device Routing Invert Qutlet Devices
#1  Primary 174.10' 15.0" Round Culvert
L= 65.0' CPP, projecting, no headwall, Ke= 0.900
Iniet / Outlet Invert= 174.10' / 170.85' S=0.0500 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

Primary OutFlow Max=2.55 cfs @ 12.50 hrs HW=175.03' TW=168.58' (Dynamic Tailwater)
i=Culvert (Inlet Controls 2.55 cfs @ 2.60 fps}

Summary for Pond P21: WET BASIN 2

Inflow Area = 4.092 ac, 39.81% Impervious, Inflow Depth > 2.34" for 10 Year Storm event
Inflow = 593 cfs@ 12.11 hrs, Volume= 0.797 af

Outflow = 438cfs @ 12.29 hrs, Volume= 0.792 af, Atten= 26%, Lag=11.1 min
Primary = 438 cfs @ 12.29 hrs, Volume= 0.792 af

Routed to Link OP1 : 1008-79-11F

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 153.00' Surf.Area= 950 sf Storage= 1,825 cf
Peak Elev= 154.84' @ 12.29 hrs Surf.Area= 1,495 sf Storage= 4,037 c¢f (2,212 cf above start)

Plug-Flow detention time= 39.3 min calculated for 0.750 af (94% of inflow)
Center-of-Mass det, time= 7.4 min ( 809.3 - 801.9)
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Volume Invert Avail Storage Storage Description
#1 150.00' 17,020 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) (cubic-feet) {(cubic-feet)
150.00 300 0 0
152.00 700 1,000 1,000
154.00 1,200 1,900 2,900
156.00 1,900 3,100 6,000
158.00 2,720 4620 10,620
160.00 3,680 6,400 17,020
Device Routing invert Qutlet Devices
#1  Primary 151.80' 12.0" Round Culvert

[=90.0' CPP, square edge headwall, Ke= 0.500
Inlet / Qutlet Invert= 151.80' / 150.00' S=0.0200 /' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=0.79 sf

#2 Device 1 153.00' 12.0" Vert, Orifice/Grate C=0.600
Limited to weir flow at low heads
#3  Device 1 158.60" 29.0" x 20.5" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=4.38 cfs @ 12.29 hrs HW=154.84" TW=0.00' (Dynamic Tailwater)

®_{=Culvert (Passes 4.38 cfs of 5.94 cfs potential flow)
2=0rifice/Grate (Orifice Controls 4.38 cfs @ 5.58 fps)
3=Qrifice/Grate { Controls 0.00 cfs)

Summary for Pond P3: CB 2

inflow Area = 0.175 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
Inflow = 0.79cfs @ 12.09 hrs, Volume= 0.063 af

Qutflow = 0.79cfs @ 12.09 hrs, Volume= 0.063 af, Atten= 0%, Lag= 0.0 min
Primary = 0.79cfs @ 12.09 hrs, Volume= 0.063 af

Routed to Pond P2 : DMH 1

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=240.62' @ 12.14 hrs
Flood Elev= 241.50'

Device Routing Invert Qutlet Devices
#1  Primary 238.40' 12.0" Round Cuivert
L=10.0' CPP, projecting, no headwall, Ke= 0.900
Intet / Outlet Invert= 238.40' / 238.30' S$=0.0100"/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area=0.79 sf

Primary OutFlow Max=0.00 cfs @ 12.09 hrs HW=240.22' TW=240.49' (Dynamic Tailwater)
*_1=Culvert ( Controls 0.00 cfs)
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Summary for Pond P4: DMH 3

0.790 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event

Inflow Area =

inflow = 3.58 cfs @ 12.09 hrs, Volume= 0.283 af

Quiflow = 3.58cfs @ 12.09 hrs, Volume= 0.283 af, Atten=0%, Lag= 0.0 min
Primary = 3.58cfs@ 12.09 hrs, Volume= 0.283 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=237.18' @ 12.36 hrs
Flood Elev= 240.70'

Device Routing Invert Qutlet Devices
#1  Primary 235.70" 15,0 Round Culvert
L= 10.0' CPP, projecting, no headwall, Ke=0.900
Iniet / Outlet Invert= 235.70' / 235.60' S$=0.0100"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

Primary OutFlow Max=2.84 cfs @ 12.09 hrs HW=236.96' TW=236.59' (Dynamic Tailwater)
1=Culvert (inlet Controls 2.84 cfs @ 2.31 fps)

Summary for Pond P5: CB 3

Inflow Area = 0.790 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
Inflow = 3.58cfs @ 12.09 hrs, Volume= 0.283 af

Qutflow = 3.58cfs @ 12.09 hrs, Volume= 0.283 af, Atten=0%, Lag= 0.0 min
Primary = 3.58cfs@ 12.09 hrs, Volume= 0.283 af

Routed to Pond P4 : DMH 3

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=237.90' @ 12.09 hrs
Flood Elev= 239.70'

Device Routing invert Qutlet Devices
#1  Primary 236.70' 15.0" Round Culvert
L= 70.0' CPP, projecting, no headwall, Ke=0.900
inlet / Outlet Invert= 236.70' / 236.00' S=0.0100"/" Cc=0.800
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

Primary OutFlow Max=3.49 cfs @ 12.09 hrs HW=237.88' TW=236.96' (Dynamic Tailwater)
1=Culvert (Inlet Controls 3.49 cfs @ 2.91 fps)

Summary for Pond P6: CB 7

Inflow Area = 0.490 ac, 73.08% Impervious, Inflow Depth > 3.64" for 10 Year Storm event
Inflow = 2.06cfs @ 12.09 hrs, Volume= 0.149 af

Outflow = 2.06cfs @ 12.09 hrs, Volume= 0.149 af, Atten= 0%, Lag= 0.0 min
Primary = 2.06 cfs @ 12.09 hrs, Volume= 0.149 af

Routed to Pond P7 : DMH 9

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
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Peak Elev=241.73' @ 12.15 hrs
Flood Eiev= 243.40'

Device Routing Invert Outlet Devices
#1  Primary 240.40' 15.0" Round Culvert
L=130.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 240.40°/ 239.70" S=0.0054 "/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Fiow Area= 1.23 sf

Primary OutFlow Max=0.00 cfs @ 12.09 hrs HW=241.45" TW=241.46" (Dynamic Tailwater)
1=Culvert ( Controls 0.00 cfs)

Summary for Pond P7: DMH 9

Inflow Area = 1.438 ac, 90.83% Impervious, Inflow Depth > 4.08" for 10 Year Storm event
Inflow = 6.35cfs @ 12.09 hrs, Volume= 0.489 af

Qutiflow = 6.35cfs @ 12.09 hrs, Volume= 0.489 af, Atten= 0%, Lag= 0.0 min
Primary = 6.35cfs @ 12.09 hrs, Volume= 0.489 af

Routed to Pond P8 : DMH 8

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt=0.03 hrs
Peak Elev=241.59' @ 12.11 hrs
Flood Elev= 245.30'

Device Routing Invert Qutlet Devices
#1  Primary 239.60' 18.0" Round Culvert
L= 650" CPP, projecting, no headwall, Ke= 0.900
inlet / Qutlet Invert= 239.60' / 239.20' S=0.0062 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Emary OutFlow Max=5.33 cfs @ 12.09 hrs HW=241.45' TW=240.82' (Dynamic Tailwater)
1=Culvert (Inlet Controls 5.33 cfs @ 3.01 fps)

Summary for Pond P8: DMH 8

Inflow Area = 1.504 ac, 91.23% Impervious, Inflow Depth > 4.09" for 10 Year Storm event
Inflow = 6.66 cfs @ 12.09 hrs, Volume= 0.513 af

Qutflow = 6.66 cfs @ 12.09 hrs, Volume= 0.513 af, Atten= 0%, Lag= 0.0 min
Primary = 6.66 cfs @ 12.09 hrs, Volume= 0.913 af

Routed to Pond P10 : DMH 7

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev=240.87' @ 12.10 hrs
Flood Elev= 244.50'

Device Routing Invert QOutlet Devices
#1  Primary 239.10' 18.0" Round Culvert
L= 285.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 239.10' / 237.65' S=0.0051"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.77 sf
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Primary QutFlow Max=6.17 cfs @ 12.09 hrs HW=240.82' TW=239.48' (Dynamic Tailwater)
*_4=Culvert (Outlet Controls 6.17 cfs @ 3.81 fps)

Summary for Pond P9: CB 6

inflow Area = 0.067 ac,100.00% Impervious, Inflow Depth > 4.31" for 10 Year Storm event
Inflow = 0.30cfs @ 12.09 hrs, Volume= 0.024 af

Qutflow = 0.30cfs @ 12.09 hrs, Volume= 0.024 af, Atten= 0%, Lag= 0.0 min
Primary = 0.30cfs @ 12.09 hrs, Volume= 0.024 af

Routed to Pond P8 : DMH 8

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 240.87" @ 12.15 hrs
Flood Elev= 244.20'

Device Routing Invert Qutlet Devices
#1  Primary 239.40' 12.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke=0.900
intet / Outlet Invert= 239.40' / 239.20' S=0.0200 /' Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area=0.79 sf

Primary OutFlow Max=0.00 cfs @ 12.09 hrs HW=240.59' TW=240.82" (Dynamic Tailwater)
1=Culvert ( Controls 0.00 cfs)

Summary for Link OP1: 1008-79-11F

Inflow Area = 5.304 ac, 30.97% Impervious, Inflow Depth > 2.21" for 10 Year Storm event
Inflow = 6.54 cfs @ 12.18 hrs, Volume= 0.979 af
Primary = 6.54 cfs @ 12.18 hrs, Volume= 0.979 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=1.00-20.00 hrs, dt= 0.05 hrs
Summary for Link OP2: ROADSIDE SWALE

3.708 ac, 0.26% Impervious, Inflow Depth > 1.92" for 10 Year Storm event

inflow Area =
Inflow = 712 cfs @ 12.18 hrs, Volume= 0.594 af
Primary = 712 cfs@ 12.18 hrs, Volume= 0.594 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Summary for Link OP3: 1010-79-17A

Inflow Area = 1951 ac, 0.00% Impervious, Inflow Depth > 0.43" for 10 Year Storm event
inflow = 051cfs @ 12.17 hrs, Volume= 0.069 af
Primary = 0.51cfs @ 12.17 hrs, Volume= 0.069 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link OP4: WETLANDS

Inflow Area = 9.380 ac, 64.20% Impervious, Inflow Depth > 1.75" for 10 Year Storm event
Inflow = 1270 cfs @ 12.20 hrs, Volume= 1.369 af
Primary = 1270 cfs @ 12.20 hrs, Volume= 1.369 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment 101: TOCB 8

Runoff = 282cfs@ 12.09 hrs, Volume= 0.228 af, Depth> 8.12"
Routed to Pond P15 : CB 8

Runoff by SCS TR-20 method, UH=S8CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN Description
14 656 98 Paved parking, HSG C

14,696 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min}  (feet) (ft/fty  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 102: TOCB 9

Runoff = 2.98 cfs @ 12.09 hrs, Volume= 0.240 af, Depth> 8.12"
Routed to Pond P17 . CB 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ili 24-hr 100 Year Storm Rainfali=8.75"

Area (sfh CN Description
15,445 98 Paved parking, HSG C

15,445 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) __ (feet) (f/ft)  (it/sec) (cfs)
6.0 Direct Enfry,

Summary for Subcatchment 103: TO CB 10

Runoff = 332cfs @ 12.09 hrs, Volume= 0.247 af, Depth> 7.17"
Routed to Pond P18 : CB 10

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN Description
12,010 98 Paved parking, HSG C
6,006 74  >75% Grass cover, Good, HSG C
18,016 90 Weighted Average
6,006 33.34% Pervious Area
12,010 66.66% Impervious Area
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Te Length Slope Velocity Capacity Description
(min}  (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 104: TO PLUNGE POOL

Runoff = 471 cfs @ 12.09 hrs, Volume= 0.322 af, Depth> 5.25"
Routed to Reach 2R : PLUNGE POOL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN  Description
32,083 74  >75% Grass cover, Good, HSG C

32,083 100.00% Pervious Area
Te Length Slope Velocity Capacity Description
(min}  (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 105: TO WET BASIN 1

Runoff = 3.99cfs@ 12.09 hrs, Volume= 0.278 af, Depth> 5.85"
Routed to Pond P19 : WET BASIN 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN Description

5,225 98 Paved parking, HSG C
19,605 74  >75% Grass cover, Good, HSG C

24,830 79 Weighted Average

19,605 78.96% Pervious Area
5,225 21.04% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/fty  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 106: TO WET BASIN 2

Runoff = 8.45cfs@ 12.09 hrs, Volume= 0.584 af, Depth> 5.37"
Routed to Pond P21 : WET BASIN 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lif 24-hr 100 Year Storm Rainfall=8.75"
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Area (sf) CN__ Description

7,260 98 Paved parking, HSG C
14,068 74 >75% Grass cover, Good, HSG C
35,523 70 Woods, Good, HSG C

56,851 75 \Weighted Average

49,591 87.23% Pervious Area
7,260 12.77% Impervious Area
Tc Length Slope Velocity Capacity Description
(min}  (feet) (ft/ft)  (fi/sec) {cfs)
5.1 75 0.1500 0.24 Sheet Flow, A-B
Grass; Dense n=0.240 P2=3.11"
1.1 160 0.1200 2.42 Shallow Concentrated Fiow, B-C
Short Grass Pasture Kv=7.0 fps
0.1 85 0.2500 24.21 80.71 Parabolic Channel, C-D

W=5.00' D=1.00" Area=3.3 sf Perim=5.5'
n= 0.022 Earth, clean & straight

8.3 320 Total

Summary for Subcatchment 107: TO OP1

Runoff = 68.43 cfs @ 12.15 hrs, Volume= 0.506 af, Depth> 5.01"
Routed to Link OP1 : 1008-79-11F

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 100 Year Storm Rainfall=8.75"

Area (st CN Description

600 98 Paved parking, HSG C
25,268 74  >75% Grass cover, Good, HSG C
26,940 70 Woods, Good, HSG C

52808 72 Weighted Average

52,208 98.86% Pervious Area
600 1.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fty  (ft/sec) (cfs)
9.0 70 0.0320 0.13 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
0.8 100 0.0960 217 Shallow Concentrated Fiow, B-C

Short Grass Pasture Kv=7.0fps

1.0 300 0.1500 5.16 17.19 Parabolic Channel, C-D
W=5.00' D=1.00" Area=3.3 sf Perim=5.%'
n= 0.080 Earth, long dense weeds

10.8 470 Total
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Summary for Subcatchment 108: TO CB12

Runoff = 1.62cfs @ 12.09 hrs, Volume= 0.130 af, Depth> 8.12"
Routed to Pond 4P : CB 12

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=8.75"

Area (s CN  Description
8,400 98 Paved parking, HSG C

8,400 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) {feet) (ft/it)  (ft/sec) {cfs)
8.0 Direct Entry,

Summary for Subcatchment 109: TO CB11

Runoff = 1.53cfs @ 12.09 hrs, Volume= 0.124 af, Depth> 8.12"
Routed to Pond 5P : CB 11

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type {1l 24-hr 100 Year Storm Rainfali=8.75"

Area (sf) CN Description
7.950 98 Paved parking, HSG C

7,950 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (f/it)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 201: TO ROADSIDE SWALE

Runoff = 1901 cfs @ 12.17 hrs, Volume= 1.583 af, Depth> 5.12"
Routed to Link OP2 : ROADSIDE SWALE

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=8.75"

Area (sfh) CN Description
424 98 Paved parking, HSG C
134,797 74 >75% Grass cover, Good, HSG C
26,290 70 Woods, Good, HSG C
161,511 73 Weighted Average
161,087 99.74% Pervious Area
424 0.26% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  {feet) fft/fty  (ft/sec) (cfs)

11.8 90 0.0270 0.13 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"
0.4 100 0.3000 3.83 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

0.5 380 0.1250 12.56 41.85 Parabolic Channel, C-D
W=5.00" D=1.00' Area=3.3 sf Perim=5.5'
n= 0.030 Earth, grassed & winding

12.7 570 Total

Summary for Subcatchment 301: TO CB 5

Runoff = 1.72cfs @ 12.09 hrs, Volume= 0.139 af, Depth> 8.12"
Routed to Pond P11 :CB 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN__ Description
8,952 98 Paved parking, HSG A

8,852 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 302: TO CB 6

Runoff = 0.56 cfs @ 12.09 hrs, Volume= 0.045 af, Depth> 8.12"
Routed to Pond P9 : CB 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN  Description
1,250 98 Paved parking, HSG A
1,655 98 Paved parking, HSG C

2,905 g8 \Weighted Average
2,905 100.00% Impervious Area

Te Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment 303: TO OP3

Runoff = 516 cfs @ 12.10 hrs, Volume= 0.367 af, Depth> 2.26"
Routed to Link OP3 : 1010-79-17A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Type lii 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN Description
32,328 39 >75% Grass cover, Good, HSG A
18,412 74  >75% Grass cover, Good, HSG C
23,735 30 Woods, Good, HSG A
10,524 70  Woods, Good, HSG C

84,989 48 Weighted Average

84,989 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) {ft/ft)  (ft/'sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 401: RD 1

Runoff = 523cfs @ 12.09 hrs, Volume= 0.422 af, Depth> 8.12"
Routed to Pond P1: CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 11 24-hr 100 Year Storm Rainfall=8.75"

Area (sfy CN Description
27,136 98 Roofs, HSGC

27,136 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (fiifft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 402: RD 2

Runoff = 7.95cfs @ 12.09 hrs, Volume= 0.641 af, Depth> 8.12"
Routed to Pond P2 : DMH 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Storm Rainfall=8.75"

Area {sf) CN Description
41,280 98 Raoofs, HSGC
41,280 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) (feel) (ftifty  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 403: TOCB 3

Runoff = 6.63cfs @ 12.09 hrs, Volume= 0.535 af, Depth> 8.12"
Routed to Pond P5: CB 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Storm Rainfall=8.75"

Area {(sfi CN Description
34 409 98 Paved parking, HSG C

34,409 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) {ftifty  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 404: TO CB 4

Runoff = 6.85cfs @ 12.09 hrs, Volume= 0.553 af, Depth> 8.12"
Routed to Pond P13 : CB 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN Description
35,576 98 Paved parking, HSG C

35,576 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftHt)  (ftisec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 405: RD 4

Runoff = 7.95cfs @ 12.09 hrs, Volume= 0.641 af, Depth> 8.12"
Routed to Pond P10 : DMH 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN Description
41280 98 Roofs, HSG C
41,280 100.00% Impervious Area




2295.01_POST_DEVELOPMENT_B Type Il! 24-hr 100 Year Storm Rainfall=8.75"

Prepared by {enter your company name here} Printed 8/4/2022
HydroCAD® 10.10-7b_s/n 06037 © 2022 HydroCAD Software Solutions LLC Page 59

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (f/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 406: RD 3

Runoff = 795cfs @ 12.09 hrs, Volume= 0.641 af, Depth> 8.12"
Routed to Pond P7 : DMH 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 100 Year Storm Rainfail=8.75"

Area (sf) CN Description
41,280 98 Roofs, HSG C

41,280 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 407: TO CB 7

Runoff = 4.00cfs @ 12.09 hrs, Volume= 0.302 af, Depth> 7.41"
Routed to Pond P6: CB 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN Description

15,597 98 Paved parking, HSG C
5745 74  >75% Grass cover, Good, HSG C

21,342 92 Weighted Average

5,745 26.92% Pervious Area
15,597 73.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/fit)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 408: EAST TO WETLANDS

Runoff = 9.05cfs @ 12.11 hrs, Volume= 0.655 af, Depth> 5.01"
Routed to Link OP4 : WETLANDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 100 Year Storm Rainfall=8.75"
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Area (sf) CN Description
27,878 74 >75% Grass cover, Good, HSG C
40,375 70 Woods, Good, HSG C

68,253 72  Weighted Average

68,253 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min})  (feet) (ft/ft)  (ft/sec) {cfs)

7.0 40 0.0200 0.10 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.11"

0.9 100 0.0750 1.92 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv=7.0fps

0.1 95 0.1200 13.27 44,23 Parabolic Channel, C-D

W=5.00' D=1.00' Area=3.3 sf Perim=5.5'
n= 0.035 Earth, dense weeds

8.0 235 Total
Summary for Subcatchment 501: TO CB 1

Runoff = 1.21cfs @ 12.09 hrs, Volume= 0.098 af, Depth> 8.12"
Routed to Pond P1: CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN  Description
6,277 98 Paved parking, HSG C
6,277 100.00% Impervious Area

Tc lLength Slope Velocity Capacity Description
(min) __ (feet) (ft/fft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 502: TO CB 2

Runoff = 146 cfs @ 12.09 hrs, Volume= 0.118 af, Depth> 8.12"
Routed to Pond P3: CB 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Type ill 24-hr 100 Year Storm Rainfall=8.75"

Area (sf) CN _Description
7.604 98 Paved parking, HSG C
7,604 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Pond 4P: CB 12

Infiow Area = 0.193 ac,100.00% Impetvious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 162cfs @ 12.09 hrs, Volume= 0.130 af

Outflow = 162cfs @ 12.09 hrs, Volume= 0.130 af, Atten=0%, Lag= 0.0 min
Primary = 1.62cfs @ 12.09 hrs, Volume= 0.130 af

Routed to Pond 3P : DMH 13

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 171.81' @ 12.09 hrs
Flood Elev= 174.00°

Device Routing Invert Outlet Devices
#1  Primary 171.00' 12.0" Round Culvert
L= 20.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outiet Invert= 171.00'/ 170.80° S=0.0100'" Cc=0.800
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.57 cfs @ 12.09 hrs HW=171.79 TW=168.93" (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 1.57 cfs @ 3.24 fps)

Summary for Pond 5§P: CB 11

inflow Area = 0.183 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 1.53cfs @ 12.09 hrs, Volume= 0.124 af

Qutfiow = 1.53cfs @ 12.09 hrs, Volume= 0.124 af, Atten= 0%, Lag= 0.0 min
Primary = 1.53cfs @ 12.09 hrs, Volume= 0.124 af

Routed to Pond P19 : WET BASIN 1

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev=214.77' @ 12.09 hrs
Flood Elev= 220.80'

Device Routing Invert Outlet Devices
#1  Primary 214.00' 12.0" Round Culvert
L=20.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 214.00' / 212.00' S=0.1000'/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.49 cfs @ 12.09 hrs HW=214.7¢' TW=196.84" (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 1.49 cfs @ 2.34 fps)

Summary for Pond P1: CB 1

Inflow Area = 0.767 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 6.44 cfs @ 12.09 hrs, Volume= 0.519 af

Qutflow = 6.44 cfs @ 12.09 hrs, Volume= 0.519 af, Atten= 0%, Lag= 0.0 min
Primary = 6.44 cfs @ 12.09 hrs, Volume= 0.519 af

Routed to Pond P2 : DMH 1
Routing by Dyn-Stor-Ind method, Time Span=1.00-20.00 hrs, dt= 0.05 hrs



2295.01_POST_DEVELOPMENT_B Type {lf 24-hr 100 Year Storm Rainfali=8.75"

Prepared by {enter your company name here} Printed 8/4/2022
HydroCAD® 10.10-7b_s/n 06037 © 2022 HydroCAD Software Solutiong LLC Page 64

Peak Elev=246.81'@ 12.12 hrs
Flood Elev= 243.20'

Device Routing invert Outlet Devices
#1  Primary 240.20' 15.0" Round Culvert
L=210.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 240.20' / 238.30' S=0.0090 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFiow Max=4.79 cfs @ 12.09 hrs HW=245.83" TW=244.23' (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 4.79 cfs @ 3.90 fps)

Summary for Pond P10: DMH 7

Inflow Area = 2.657 ac, 95.04% !mpervious, Inflow Depth > 7.99" for 100 Year Storm event
Inflow = 22 19cfs @ 12.09 hrs, Volume= 1.769 af

Quiflow = 2219 cfs @ 12.09 hrs, Volume= 1.769 af, Atten= 0%, Lag= 0.0 min
Primary = 22.19cfs @ 12.09 hrs, Volume= 1.769 af

Routed to Pond P14 ;: SC-740 (1)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=241.99' @ 12.09 hrs
Flood Elev= 241.70'

Device Routing Invert Qutlet Devices
#1  Primary 237.55 24.0" Round Culvert
1=100.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet invert= 237.55'/235.70' S=0.0185"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

rimary OutFlow Max=21.60 cfs @ 12.09 hrs Hw=241.82" TW=238.24" (Dynamic Tailwater)
1=Culvert (Inlet Controls 21.60 cfs @ 6.87 fps)

Summary for Pond P11: CB 5

Inflow Area = 0.206 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 1.72cfs @ 12.09 hrs, Volume= 0.139 af

Outflow = 172 cfs @ 12.09 hrs, Volume= 0.139 af, Atten= 0%, Lag= 0.0 min
Primary = 1.72cfs @ 12.09 hrs, Volume= 0.139 af

Routed to Pond P10 : DMH 7

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=242.22' @ 12.13 hrs
Fiood Elev= 241.40'

Device Routing invert Outlet Devices
#1  Primary 237.75° 12.0" Round Culvert
1=10,0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Inverts 237.75' / 237.65' S$=0.0100" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Primary OutFlow Max=0.00 cfs @ 12.09 hrs HW=241.42' TW=241.82" (Dynamic Tailwater)
T 1=Gulvert ( Controls 0.00 cfs)

Summary for Pond P12: DMH 6

Inflow Area = 0.817 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 6.85cfs @ 12.09 hrs, Volume= 0.553 af

Outflow = 6.85 cfs @ 12.09 hrs, Volume= 0.553 af, Atten= 0%, Lag= 0.0 min
Primary = 8.85cfs @ 12.09 hrs, Volume= 0.553 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=240.15' @ 12.22 hrs
Flood Elev= 240.70'

Device Routing Invert Qutlet Devices
#1  Primary 235.80' 15.0" Round Culvert
L=10.0° CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 235.80' / 235.70' S=0.0100"" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

&mary OutFlow Max=5.73 cfs @ 12.09 hrs HW=239.75' TW=238.24" (Dynamic Tailwater)
1=Culvert (Inlet Controls 5.73 cfs @ 4.67 fps)

Summary for Pond P13: CB 4

Inflow Area = 0.817 ac,100.00% Impervious, inflow Depth > 8.12" for 100 Year Storm event
Inflow = 6.85cfs @ 12.09 hrs, Volume= 0.553 af

Outflow = 68.85cfs @ 12.09 hrs, Volume= 0.553 af, Atten= 0%, Lag= 0.0 min
Primary = 68.85cfs @ 12.09 hrs, Volume= 0.553 af

Routed to Pond P12 : DMH 8

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=241.53' @ 12.12 hrs '
Flood Elev=239.70'

Device Routing Invert OQutlet Devices
#1  Primary 236.70' 15.0" Round Culvert
L= 80.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 236.70' / 235.90" S=0.0100"/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

g_mary QOutFlow Max=5.23 cfs @ 12.09 hrs HW=241.01" TW=238.75' (Dynamic Tailwater)
1=Culvert (Inlet Controls 5.23 cfs @ 4.26 fps)
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Summary for Pond P14: SC-740 (1}

inflow Area = 6.153 ac, 97.86% impervious, Inflow Depth > 8.06" for 100 Year Storm event
Inflow = 51.52 cfs @ 12.09 hrs, Volume= 4.135 af

Quiflow = 26.59 cfs @ 12.23 hrs, Volume= 3.703 af, Atten=48%, Lag= 8.5 min
Discarded = 1.12cfs @ 12.23 hrs, Volume= 1.151 af

Primary = 2546 cfs @ 12.23 hrs, Volume= 2.552 af

Routed to Link OP4 : WETLANDS

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=239.63' @ 12.23 hrs Surf.Area= 48,485 sf Storage= 58,614 cf

Plug-Flow detention time= 88.9 min calculated for 3.693 af (89% of inflow)
Center-of-Mass det. time= 52.3 min ( 767.5-715.3)

Volume Invert Avail.Storage  Storage Description
#1A 235.00' 17,614 cf  49.00'W x 409.46'L x 3.50'H Field A
70,222 cf Overali - 26,186 of Embedded = 44,036 ¢f x 40.0% Voids
#2A 235.50' 26,186 cf ADS_StormTech SC-740 +Cap x 570 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
570 Chambers in 10 Rows

#3 236.00' 43,656 cf Custom Stage Data (Conic)Listed below (Recalc)

#4 234.00 8,036 cf 49.00'W x 410.00'L x 1.00'H Prismatoid
20,090 cf Overall x 40.0% Voids

95,492 ¢f Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store Wet Area
{feet) {sg-ft) (cubic-feet) {cubic-feet) (sq-ft)
236.00 100 0 0 100
238.70 2,000 2,292 2,292 2,018
240.00 12,000 8,190 10,482 12,024
240.80 22,000 13,399 23,882 22,031
241.50 35,000 19,775 43,656 35,038
Device Routing Invert  Outlet Devices
#1 Discarded 234.00° 1.000 in/hr Exfiltration over Surface area
#2  Primary 235.80" 24.0" Round Culvert

L=40.0'" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 235.80' / 234.70' S=0.0275 "/ Ce= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

iscarded OutFlow Max=1.12 cfs @ 12.23 hrs HW=239.62' (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.12 cfs)

Primary OutFlow Max=25.41 cfs @ 12.23 hrs HW=239.62' TW=0.00" (Dynamic Tailwater)
2=Culvert (Inlet Controis 25.41 cfs @ 8.09 fps)
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Summary for Pond P15: CB 8

Inflow Area = 0.336 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 2.82cfs@ 12.09 hrs, Volume= 0.228 af

Qutflow = 2.82cfs @ 12.09 hrs, Volume= 0.228 af, Atten=0%, Lag= 0.0 min
Primary = 2.82cfs@ 12.09 hrs, Volume= 0.228 af

Routed to Pond P16 : SC-740 (2)

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Peak Elev=241.39' @ 12.09 hrs
Flood Elev= 243.60'

Device Routing Invert Outlet Devices
#1  Primary 240.00' 12.0" Round Culvert
L=120.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outiet Invert= 240.00' / 233.10" S=0.0575"7" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=2.75 cfs @ 12.09 hrs HW=241 .35 TW=235.11' (Dynamic Tailwater)
Ti=Culvert {Inlet Controls 2.75 cfs @ 3.50 fps)

Summary for Pond P16: 8C-740 (2)

Inflow Area = 1105 ac, 87.52% impervious, Inflow Depth > 7.76" for 100 Year Storm event
Inflow = 912cfs @ 12.09 hrs, Volume= 0.715 af

Qutflow = 8.08cfs @ 12.13 hrs, Volume= 0.643 af, Atten=11%, Lag= 2.7 min
Discarded = 0.07cfs@ 4.85 hrs, Volume= 0.107 af

Primary = 8.01cfs @ 12.13 hrs, Volume= 0.536 af

Routed to Reach 1R : SWALE

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 235.19' @ 12.13 hrs Surf.Area= 3,095 sf Storage= 5,590 cf

Plug-Flow detention time= 66.0 min calculated for 0.643 af (90% of inflow)
Center-of-Mass det. time= 30.6 min (754.8 - 724.2)

Volume Invert Avail Storage  Storage Description
#1A 232.50' 2783 cf 34.75'W x 89.06'L x 3.50'H Field A
10,832 cf Overall - 3,859 cf Embedded = 6,973 ¢f x 40.0% Voids
#2A 233.00' 3,859 cf ADS_StormTech SC-740 +Cap x 84 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sfx 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
84 Chambers in 7 Rows

6,648 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Discarded 232 50' 1.000 in/hr Exfiltration over Surface area
#2  Primary 233.90° 24.0" Round Culvert

L= 80.0' CPP, square edge headwall, Ke=0.500
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Inlet / Outlet Invert= 233.90' / 233.10' $=0.0100"/ Cec= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

iscarded OutFlow Max=0.07 cfs @ 4.85 hrs HW=232.54' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=7.84 cfs @ 12.13 hrs HW=235.17" TW=230.86' (Dynamic Tailwater)
2=Culvert (Barrel Controls 7.84 cfs @ 5.32 fps)

Summary for Pond P17: CB 9

0.355 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event

Inflow Area =

Inflow = 2,98 cfs @ 12.09 hrs, Volume= 0.240 af

QOutflow = 2.98cfs @ 12.09 hrs, Volume= 0.240 af, Aften=0%, Lag= 0.0 min
Primary = 298 cfs @ 12.09 hrs, Volume= 0.240 af

Routed to Pond P16 : SC-740 (2}

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=235.95" @ 12.11 hrs
Flood Elev= 241.00'

Device Routing Invert Qutiet Devices
#1  Primary 23410 12.0" Round Culvert
L=35.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 234.10' / 233.10' $=0.0286 7 Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=2.59 cfs @ 12.09 hrs HW=235.86" TW=235.11' (Dynamic Tailwater)
1=Culvert (Inlet Controis 2.59 cfs @ 3.30 fps)

Summary for Pond P18: CB 10

0.414 ac, 66.66% Impervious, Inflow Depth> 7.17" for 100 Year Storm event

Inflow Area =

Inflow = 3.32cfs @ 12.09 hrs, Volume= 0.247 af

Outflow = 3.32cfs @ 12.09 hrs, Volume= 0.247 af, Atten=0%, Lag= 0.0 min
Primary = 3.32cfs @ 12.09 hrs, Volume= 0.247 af

Routed to Pond P16 : SC-740 (2)

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=236.19' @ 12.10 hrs
Flood Elev=236.40'

Device Roufing Invert Outlet Devices

#1  Primary 233.40° 12.0" Round Cuivert
L= 60.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 233.40' / 233.10' $=0.0050 /" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=0.79 sf

giimary OutFlow Max=2.97 cfs @ 12.09 hrs HW=236.10" TW=235.11" (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.97 cfs @ 3.78 fps)
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Summary for Pond P19: WET BASIN 1

Inflow Area = 2.594 ac, 48.93% Impervious, Inflow Depth > 5.83" for 100 Year Storm event
inflow = 1753 cfs @ 12.11 hrs, Volume= 1.260 af

Qutflow = 7.33cfs @ 12.38 hrs, Volume= 1.247 af, Atten= 58%, Lag= 16.1 min
Primary = 7.33cfs@ 12.38 hrs, Volume= 1.247 af

Routed to Pond P20 : DMH 12

Routing by Dyn-Stor-Ind method, Time Span=1.00-20.00 hrs, dt= 0.05 hrs

Starting Elev= 193.20' Surf.Area= 2,028 sf Storage= 4,687 cf
Peak Elev= 198.42' @ 12.38 hrs Surf.Area= 4,551 sf Storage= 21,231 cf (16,544 cf above start)

Plug-Flow detention time= 84.3 min calculated for 1.139 af (90% of inflow)
Center-of-Mass det. time= 35.6 min { 804.7 - 769.1 )

Volume Invert Avail.Storage  Storage Description
#1 180.00' 29445 cf Custom Stage Data (Prismatic)Listed below {Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sq-ft) {cubic-feet) (cubic-feet)
190.00 950 0 0
192.00 1,575 2,525 2,525
194.00 2,330 3,905 6,430
196.00 3,215 5,545 11,975
198.00 4,220 7,435 19,410
200.00 5,815 10,035 29,445
Device Routing Invert QOutlet Devices
#1  Primary 186.00' 15.0" Round Culvert

L= 180.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet invert= 186.00° / 175.20' $=0.0600 /' Co=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 1 199.00" 29.0" x 20.5" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 197.00' 12.0" Vert. Orifice/Grate C=0.600
Limited to weir flow at low heads
#4 Device 1 193.20' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

rimary OutFlow Max=7.32 cfs @ 12.38 hrs HW=198.41' TW=177.19'" (Dynamic Tailwater)
T 1=Culvert (Passes 7.32 cfs of 19.01 cfs potential flow)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Orifice/Grate (Orifice Controls 3.61 cfs @ 4.59 fps)
=Orifice/Grate (Orifice Controls 3.71 cfs @ 10.63 fps)

Summary for Pond P2: DMH 1

Inflow Area = 1.889 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 15.85 cfs @ 12.09 hrs, Volume= 1.278 af

Qutflow = 15.85cfs @ 12.09 hrs, Volume= 1,278 af, Atten= 0%, Lag= 0.0 min
Primary = 15.85cfs @ 12.09 hrs, Volume= 1.278 af

Routed to Pond P14 : SC-740 (1)
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Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=244.50' @ 12.09 hrs
Flood Elev= 241.70'

Device Routing invert QOutlet Devices
#1  Primary 238.20' 18.0" Round Culvert
L=100.0' CPP, projecting, no headwall, Ke=0.800
Inlet / Qutlet Invert= 238.20' / 235.60° S=0.0260 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.77 sf

Primary OutFlow Max=15.43 cfs @ 12.09 hrs HW=24423" TW=238.24' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 15.43 cfs @ 8.73 fps)

Summary for Pond P20: DMH 12

Inflow Area = 2.594 ac, 48.93% Impervious, Inflow Depth > 577" for 100 Year Storm event
Inflow = 7.33cfs @ 12.38 hrs, Volume= 1.247 af

Outflow = 7.33cfs @ 12.38 hrs, Volume= 1.247 af, Atten=0%, Lag= 0.0 min
Primary = 7.33cfs @ 12.38 hrs, Volume= 1.247 af

Routed to Pond 3P ; DMH 13

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=177.20' @ 12.38 hrs
Flood Elev= 181.50'

Device Routing Invert Outlet Devices
#1  Primary 174.10° 15.0" Round Culvert
L= 65.00 CPP, projecting, no headwall, Ke=0.900
inlet / Outlet Invert= 174.10' / 170.85° S$=0.0500 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

Primary OutFlow Max=7.32 cfs @ 12.38 hrs HW=177.19" TW=168.81" (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 7.32 cfs @ 5.97 fps)

Summary for Pond P21: WET BASIN 2

Inflow Area = 4.092 ac, 39.81% Impervious, Inflow Depth > 5.75" for 100 Year Storm event
Inflow = 13.29c¢fs @ 12.12 hrs, Volume= 1.962 af

Outflow = 8.34cfs @ 12.58 hrs, Volume= 1.955 af, Atten=37%, Lag= 27.5 min
Primary = 8.34cfs @ 12.58 hrs, Volume= 1.955 af

Routed to Link OP1 : 1008-79-11F

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 153.00' Surf.Area= 950 sf Storage= 1,825 cf
Peak Elev= 158.58' @ 12.58 hrs Surf.Area= 3,000 sf Storage= 12,287 cf (10,462 cf above start)

Plug-Flow detention time= 28.2 min calculated for 1.908 af (97% of inflow)
Center-of-Mass det. time= 11.1 min ( 801.7 - 780.6 )
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Volume Invert Avail. Storage  Storage Description
#1 150.00' 17,020 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf Area Inc.Store Cum.Store
{feet) {sg-ft) (cubic-feet) (cubic-feet)
150.00 300 0 0
152.00 700 1,000 1,000
154,00 1,200 1,900 2,900
156.00 1,900 3,100 6,000
158.00 2,720 4,620 10,620
160.00 3,680 6,400 17,020
Device Routing Invert Outlet Devices
#1  Primary 151.80° 12.0" Round Culvert

L=90.0' CPP, square edge headwall, Ke= 0.500
inlet / Outlet Invert= 151.80' / 150.00' S=0.0200 "/ Cc=0.800
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 153.00' 12.0" Vert, Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 158.60' 29.0" x 20.5" Horiz. Orifice/Grate C= 0.600

Limited to weir fiow at low heads

Primary OutFlow Max=8.34 cfs @ 12.58 hrs HW=158.58' TW=0.00' (Dynamic Tailwater)

% _4=Culvert (Barrel Controls 8.34 cfs @ 10.62 fps)
2=0rifice/Grate (Passes B8.34 cfs of 8.52 cfs potential fiow)

3=0rifice/Grate ( Controls 0.00 cfs)

Summary for Pond P3: CB 2

Inflow Area = 0.175 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
inflow = 146 cfs @ 12.09 hrs, Volume= 0.118 af

Qutflow = 146 cfs @ 12.09 hrs, Volume= 0.118 af, Atten= 0%, Lag= 0.0 min
Primary = 146 cfs @ 12.09 hrs, Volume= 0.118 af

Routed to Pond P2 : DMH 1

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 244 67' @ 12.14 hrs
Flood Elev= 241.50'

Device Routing invert Outlet Devices
#1  Primary 238.40' 12.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 238.40' / 238.30" S=0.0100"/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area=0.79 sf

Primary OutFlow Max=0.00 cfs @ 12.02 hrs HW=243.31'" TW=244.23 (Dynamic Tailwater)
*1=Culvert ( Controls 0.00 cfs)
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Summary for Pond P4: DMH 3

Inflow Area = 0.790 ac,100.00% Impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 6.63cfs @ 12.09 hrs, Volume= 0.535 af

Outflow = 6.63cfs @ 12.09 hrs, Volume= 0.535 af, Atten= 0%, Lag= 0.0 min
Primary = 663 cfs @ 12.09 hrs, Volume= 0.535 af

Routed to Pond P14 : SC-740 (1)

Routing by Dyn-Stor-ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=240.11' @ 12.22 hrs
Flood Elev= 240.70"

Device Routing Invert Outlet Devices
#1  Primary 235.70' 15.0" Round Culvert
L=10.0' CPP, projecting, no headwali, Ke=0.900
Inlet / Outlet Invert= 235.70' / 235.60' S=0.0100"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=5.48 cfs @ 12.09 hrs HW=239.62" TW=238.24" (Dynamic Tailwater)
®_1=Culvert (Inlet Controls 5.48 cfs @ 4.46 fps)

Summary for Pond P5: CB 3

Inflow Area = 0.790 ac,100.00% impervious, Inflow Depth > 8.12" for 100 Year Storm event
Inflow = 6.63 cfs @ 12.09 hrs, Volume= 0.535 af

Outflow = 6.63cfs @ 12.09 hrs, Volume= 0.535 af, Atten= 0%, Lag= 0.0 min
Primary = 6.63 cfs @ 12.09 hrs, Volume= 0.535 af

Routed to Pond P4 : DMH 3

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=24127" @ 1212 hrs
Flood Elev= 239.70'

Device Routing Invert Qutlet Devices
#1  Primary 236.70' 15.0" Round Cuivert
L=70.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 236.70' / 236.00" $=0.0100"" Ce=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=5.01 cfs @ 12.09 hrs HW=240.77' TW=239.62' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 5.01 cfs @ 4.08 fps)

Summary for Pond P6: CB 7

Inflow Area = 0.490 ac, 73.08% !mpervious, Inflow Depth > 7.41" for 100 Year Storm event
Inflow = 4,00 cfs @ 12.09 hrs, Volume= 0.302 af

Outflow = 4.00cfs@ 12.09 hrs, Volume= 0.302 af, Atten= 0%, Lag= 0.0 min
Primary = 400cfs@ 12.09 hrs, Volume= 0.302 af

Routed to Pond P7 : DMH 9
Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev=249.26' @ 12.18 hrs
Flood Elev= 243.40'

Device Routing invert Outlet Devices
#1  Primary 240.40" 15.0" Round Culvert
L= 130.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 240.40' / 239.70' S=0.0054 "/ Cc=0.900
n= 0,013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=0.00 cfs @ 12.09 hrs HW=244 51' TW=246.95" (Dynamic Tailwater)
T 1=Culvert ( Controls 0.00 cfs)

Summary for Pond P7: DMH 9

Inflow Area = 1.438 ac, 90.83% Impervious, Inflow Depth > 7.88" for 100 Year Storm event
Inflow = 11.95¢cfs @ 12.09 hrs, Volume= 0.944 af

Qutflow = 11.95cfs @ 12.09 hrs, Volume= 0.944 af, Atten=0%, Lag= 0.0 min
Primary = 11.95¢cfs @ 12.09 hrs, Volume= 0.944 af

Routed to Pond P8 : DMH 8

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 248.95' @ 12.14 hrs
Flood Elev= 245.30'

Device Routing Invert Qutlet Devices
#1  Primary 239.60' 18.0" Round Cuivert
L=65.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 239.60' / 239.20' S=0.0062 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFiow Max=5.06 cfs @ 12.09 hrs HW=246.92" TW=246.36' (Dynamic Tailwater)
*_1=Culvert (Inlet Controls 5.06 cfs @ 2.86 fps)

Summary for Pond P8: DMH 8

Inflow Area = 1.504 ac, 91.23% Impervious, Inflow Depth > 7.89" for 100 Year Storm event
Inflow = 12.51 cfs @ 12.09 hrs, Volume= 0.989 af

Qutflow = 12.51 cfs @ 12.09 hrs, Volume= 0.989 af, Atten= 0%, Lag= 0.0 min
Primary = 1251 cfs @ 12.09 hrs, Volume= 0.989 af

Routed to Pond P10 : DMH 7

Routing by Dyn-Stor-Ind method, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 246.95 @ 12.10 hrs
Flood Elev= 244.50'

Device Routing Invert Qutlet Devices
#1  Primary 239.10' 18.0" Round Cuivert
L=285.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outiet Invert= 239.10' / 237.65' S=0.0051"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf
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Primary OutFlow Max=11.32 cfs @ 12.09 hrs HW=246.36" TW=241.82" (Dynamic Tailwater)
% _1=Culvert (Outlet Controls 11.32 cfs @ 6.41 fps)

Summary for Pond P9: CB 6

Inflow Area = 0.067 ac,100.00% Impervious, nflow Depth > 8.12" for 100 Year Storm event
inflow = 056 cfs @ 12.09 hrs, Volume= 0.045 af

Outflow = 0.56cfs@ 12.09 hrs, Volume= 0.045 af, Atten=0%, Lag= 0.0 min
Primary = 0.56cfs @ 12.09 hrs, Volume= 0.045 af

Routed to Pond P8 : DMH 8

Routing by Dyn-Stor-Ind methed, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=246.97" @ 12.15 hrs
Flood Elev= 244.20'

Device Routing Invert Qutlet Devices
#1  Primary 239.40' 12.0" Round Culvert
L=10.0' CPP, projecting, no headwall, Ke= 0.900
Iniet / Outlet Invert= 239.40' / 239.20' S=0.0200'/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

?Limary OutFlow Max=0.00 cfs @ 12.09 hrs HW=243.94' TW=246.35' (Dynamic Tailwater)
1=Culvert ( Controls 0.00 cfs})

Summary for Link OP1: 1008-79-11F

Inflow Area = 5.304 ac, 30.97% Impervious, Inflow Depth > 5.57" for 100 Year Storm event
inflow = 1350 cfs @ 12.17 hrs, Volume= 2.461 af
Primary = 1350cfs @ 12.17 hrs, Volume= 2.461 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
Summary for Link OP2: ROADSIDE SWALE

Inflow Area = 3.708 ac, 0.26% Impervious, Inflow Depth > 5.12" for 100 Year Storm event
Inflow = 19.01cfs @ 12.17 hrs, Volume= 1.583 af
Primary = 19.01cfs @ 12.17 hrs, Volume= 1.583 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt=0.05 hrs
Summary for Link OP3: 1010-79-17A

Inflow Area = 1.951 ac, 0.00% Impervious, inflow Depth > 2.26" for 100 Year Storm event
inflow = 516 cfs@ 12.10 hrs, Volume= 0.367 af
Primary = 516 cfs @ 12.10 hrs, Volume= 0.367 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link OP4: WETLANDS

9.380 ac, 64.20% lmpervious, Inflow Depth > 4.97" for 100 Year Storm event
3.883 af

inflow Area =

Inflow = 4177 cfs @ 12.16 hrs, Volume=

Primary = 41.77 cfs @ 12.16 hrs, Volume= 3.883 af, Atten= 0%, Lag= 0.0 min
, dt=0.05 hrs

Primary outflow = Inflow, Time Span= 1.00-20.00 hrs
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Proposed Conditions
Pipe Summary & Analysis
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Pipe Listing (all nodes)

Line# Node In-Invert  Qut-Invert Length Slope n Width  Diam/Height Inside-Fili
Number {feet) {feet) (feet) {ft/ft) (inches) (inches) {inches)

1 2R 210.00 209.40 60.0 0.0100 0.013 0.0 24.0 0.0
2 3PR 167.70 165.00 90.0 0.0300 0013 0.0 18.0 0.0
3 4PR 172.00 171.80 20.0 0.0100 0.013 0.0 12.0 0.0
4 5PR 214.00 212.00 20.0 01000 0.013 0.0 12.0 0.0
5 P10R 237.55 235.70 100.0 0.0185 0.013 0.0 24.0 0.0
6 P11R 237.75 237.65 10.0 0.0100 0.013 0.0 12.0 0.0
7 Pi2R 235.80 23570 10.0 0.0100 0.013 0.0 15.0 0.0
8 P13R 236.70 23590 80.0 00100 0.013 0.0 15.0 0.0
9 P15R 240.00 233.10 120.0 0.0575 0.013 0.0 12.0 0.0
10 P17R 234.10 233.10 350 00286 0.013 0.0 12.0 0.0
11 P18R 233.40 23310 60.0 0.0050 0.013 0.0 12.0 0.0
12 P1R 240.20 238.30 210.0 0.0090 0.013 0.0 15.0 0.0
13  P20R 175.10 171.85 65.0 0.0500 0.013 0.0 15.0 0.0
14  P2R 238.20 235.90 100.0 0.0230 0.013 0.0 18.0 0.0
15 P3R 238.40 238.30 10.0 0.0100 0.013 0.0 12.0 0.0
16 P4R 235.90 235.80 10.0 0.0100 0.013 0.0 15.0 0.0
17  PS5R 236.70 236.00 70.0 0.0100 0.013 0.0 15.0 0.0
18 P6R 240.40 239.70 130.0 0.0054 0.013 0.0 15.0 0.0
19 P7R 239.60 239.20 65.0 0.0062 0.013 0.0 18.0 0.0
20 PSR 239.10 237.85 2850 0.0051 0.013 0.0 18.0 0.0
21 P9R 239.40 239.20 10.0 0.0200 0.013 0.0 12.0 0.0
22 P14 235.80 234.70 40.0 0.0275 0.013 0.0 24.0 0.0
23 P18 233.90 233.10 80.0 0.0100 0.013 0.0 24.0 0.0
24 P19 186.00 175.20 180.0 0.0600 0.013 0.0 15.0 0.0
25 P21 151.80 150.00 90.0 0.0200 0.013 0.0 12.0 0.0
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Pie Hill Warehousing
46 Old Ferry Road, Methuen, Massachusetts
Storm Water Management System

Inspection and Maintenance Manual
Submitted: April 4, 2022
Last Revised: July 22, 2022

Introduction

The operation and maintenance of a storm water management system and its individual components is as
critical to system performance as the design. Without proper maintenance, best management practices (BMPs)
are likely to become functionally impaired or to fail, providing reduced or no treatment of storm water, Proper
operation and maintenance will ensure that the storm water system and individual BMPs will remain effective at
removing pollutants as designed and meeting Methuen’s water quality objectives. Proper maintenance wilk:

e Maintain the volume of storm water treated over the long term;

e Sustain the pollutant removai efficiency of the BMP;

e Reduce the risk of re-suspending sediment and other pollutants captured by the BMP;

e Prevent structural deterioration of the BMP and minimize the need for expensive repairs;

s Decrease the potential for failure of the BMP.

The Massachusetts Department of Environmental Protection {MassDEP) Stormwater Handbook requires that the
long term maintenance of storm water practices, and stipulates the establishment of a mechanism to provide

for ongoing inspections and maintenance.

in accordance with Massachusetts Department of Environmental Protection Stormwater Handbook the
mechanism for providing long-term maintenance practices for this development are as follows:

Responsible Maintenance Party:

Owner: Triple G, LLC
46 Alsun Drive
Hollis, NH 03049

Report Information:

e Triple G, LLC or their assigns will be the individual responsible for implementing the required reporting,
inspection, and maintenance activities identified in the | & M manual.

o Triple G, LLC or their assigns will maintain all record keeping required by the | & M manual. Any transfer
of responsibility for | & M activities or transfer in ownership shall be documented to the City of Methuen

DPW in writing.
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e Inspection and maintenance reports shall be completed after each inspection. Copies of the report
forms to be completed by the inspector are attached at the end of this manual, including:

o Inspection checklist to be used during each inspection;
o Inspection and maintenance logs to document each inspection and maintenance activity;

e Copies of each completed inspection and maintenance report will be provided to the Methuen
Conservation Commission.

Maintenance Recommendations for Best Management Practices:

The following recommendations are to be used as a guide for the inspection and maintenance of the

permanent erosion and sediment control measures.

Stormwater Management Basin

e Basins should be inspected at least twice annually, and following any rainfall event exceeding 2.5 inches
in a 24 hour period, with maintenance or rehabilitation conducted as warranted by such inspection.

e Inspect, repair and remove debris from headwalls, end sections and riprap aprons.

e Remove woody vegetation from the Stormwater Management Basin with periodic mowing of

embankments.
o Inspection and repair of embankments and spillways as required.
e Remove accumulated sediment from basin bottom and crushed stone as necessary.

¢ Dispose of sediments and other wastes in conformance with applicable local, state and federal

regulations.

e If an infiltration system does not drain within 72-hours following a rainfall event, then a gualified
professional should assess the condition of the facility to determine measures required to restore
infiltration function, including but not limited to removal of accumulated sediments or reconstruction of

the infiltration basin.

Conveyance Swales

e Inspect swales at least semi-annually.

e Remove accumulated sediment from swales when the sediment exceeds the height of the grass in the

swale.

e Repair any damage in the swales as a result of erosion immediately after the inspection to restore the
treatment function and prevent further damage to the swales.

e Dispose of sediments and other wastes in conformance with applicable local, state and federal

regulations.
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Sediment Forebays

o Inspect Forebays monthly for first year to determine sediment load. If sediment joad is heavy then
maintain monthly inspections. If sediment load is light then reduce inspection accordingly but inspect at

least semi-annually.

s Remove trash upon inspection and accumulated sedimentation when sediments have accumulated to
within 6 inches of the outlet and/or when there is evidence of excessive sediment being conveyed to

downstream BMP,

e Repair any damage in the forebay as a result of erosion immediately after the inspection to minimize

sediment transport.

e Dispose of sediments and other wastes in conformance with applicable local, state and federal
regulations.
Stormtech Chambers

o See Attached.

QOutlet Protection - Riprap Aprons

e Inspect the outlet protection annually for damage and deterioration. Repair damages immediately.
e Remove debris from apron area.

Inspection Checklist /Maintenance Logs

The inspection checklist and maintenance logs following this report shall be used as a guide for the
inspection reporting for this project.
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e Design construction period sediment traps to dewater within 72 hours after precipitation. Because
these traps are subject to high silt loads and tend to clog, treat them with the larvicide Bs after it rains
from June through October, until the first frost occurs.

e Construction period open conveyances: When temporary manmade ditches are used for channelizing
construction period runoff, inspect them on a regular basis to remove any accumutated sediment to
restore flow capacity to the temporary ditch,

o Revegetating Disturbed Surfaces: Revegetating disturbed surfaces reduces sediment in runoff that will
cause construction period controls to clog and retain standing pools of water for greater than 72 hours,

o Sediment fences/hay bale barriers: When inspections find standing pools of water beyond the 24-hour
period after a storm, take action to restore harrier to its normal function.

Past-Construction Stormwater Treatment Practices

| e Mosquito control begins with the environmentally sensitive site design. Envirecnmentally sensitive site

& design that minimizes impervious surfaces reduces the amount of stormwater runoff. Disconnecting

E runoff using the LID Site Design credits outlined in the Massachusetts Stormwater Handbook reduces
the amount of stormwater that must be conveyed to a treatment practice. Utilizing green roofs
minimizes runoff from smaller storms. Storage media must be designed to dewater within 72 hours
after precipitation.

e Mosquito control continues with the selection of structural stormwater BMPs that are unlikely to

become breeding grounds for mosgquitoes, such as:

o Bioretention Areas/Rain Gardens/Sand Filter: These practices tend not to result in mosquito
breeding. If any level spreaders, weirs or sediment forebays are used as part of the design,
inspect them and correct them as necessary to prevent standing pools of water for more than
72 hours.

o Infiltration Trenches: This practice tends not to result in mosquito breeding. if any level
spreaders, weirs, or sediment forebays are used as part of the design, inspect them and correct
them as necessary to prevent standing pools of water for more than 72 hours.

Another mosquito control strategy is to select BMPs that can become habitats for masquito predators,

such as:

7 o Constructed Stormwater Wetlands: Habitat features can be incorporated in constructed

stormwater wetlands to attract dragonflies, amphibians, turtles, birds, bats, and other natural
predators of mosguitoes.

o Wet Basins: Wet basins can be designed to incorporate fish habitat features, such as deep
pools. Introduce fish in consultation with Massachusetts Division of Fisheries and Wildlife.
Vegetation within wet basins designed as fish habitat must be properly managed to ensure that
vegetation does not overtake the habitat. Proper design to ensure that no low circulation or
“dead” zones are created may reduce the potential for mosquito breeding. Introducing
bubblers may increase water circulation in the wet basin.

Effective mosquito controls require proponents to design structural BMPs to prevent ponding and facilitate
maintenance and, if necessary, the application of larvicides. Examples of such design practices include the

following:

e Basins: Provide perimeter access around wet basins, extended dry detention basins and dry detention
basins for both farviciding and routine maintenance. Control vegetation to ensure that access pathways
stay open.
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BMPs without a permanent pool of water: All structural BMPs that do not rely on a permanent pooi of
water must drain and completely dewater within 72 hours after precipitation. This includes dry
detention basins, extended dry detention basins, infiltration basins, and dry water quality swales, Use
underdrains at extended dry detention basins to drain the small pools that form due to accumulation of
silts. Wallace indicates that extended dry extended detention basins may breed more mosquitoes than
wet basins. It is, therefore, imperative to design outlets from extended dry detention basins to
completely dewater within the 72-hour period.

Energy Dissipators and Flow Spreaders: Currier and Moeller, 2000 indicate that shallow recesses in
energy dissipators and flow spreaders trap water where mosquitoes breed. Set the riprap in grout to
reduce the shallow recesses and minimize mosguito breeding.

Outlet control structures: Debris trapped in small orifices or on trash racks of outlet control structures
such as multiple stage outlet risers may clog the orifices or the trash rack, causing a standing pool of
water. Optimize the orifice size or trash rack mesh size to provide required peak rate attenuation/water
quality detention/retention time while minimizing clogging.

Rain Barrels and Cisterns: Seal lids to reduce the likelihood of mosquitoes laying eggs in standing water.
Install mosquito netting over inlets. The cistern system should be designed to ensure that all collected
water is drained into it within 72 hours.

Subsurface Structures, Deep Sump Catch Basins, Oil Grit Separators, and Leaching Catch Basins: Seal all
manhole covers to reduce likelihood of mosquitoes laying eggs in standing water. Install mosquito
netting over the outlet (CALTRANS 2004).

The Operation and Maintenance Plan should provide for mosquito prevention and control.

Check dams: Inspect permanent check dams on the schedule set forth in the O&M Pian. Inspect check
dams 72 hours after storms for standing water ponding behind the dam. Take corrective action if
standing water is found.

Cisterns: Apply Bs larvicide in the cistern if any evidence of mosquitoes is found. The Operation and
Maintenance Plan shall specify how often larvicides should be applied to waters in the cistern.

Water quality swales: Remove and properly dispose of any accumulated sediment as scheduled in the
Operation and Maintenance Plan.

Larvicide Treatment: The Operation and Maintenance Plan must include measures to minimize
mosquito breeding, including larviciding.

The party identified in the Operation and Maintenance Plan as responsible for maintenance shall see
that larvicides are applied as necessary to the following stormwater treatment practices: catch basins,
oil/grit separators, wet basins, wet water quality swales, dry extended detention basins, infiltration
basins, and constructed stormwater wetlands. The Operation and Maintenance Plan must ensure that
all larvicides are applied by a licensed pesticide applicator and in compliance with all pesticide label
requirements.

The Operation and Maintenance Plan should identify the appropriate larvicide and the time and method
of application. For example, Bacifius sphaericus (Bs), the preferred larvicide for stormwater BMPs,
should be hand-broadcast.? Alternatively, Altosid, a Methopren product, may be used. Because some
practices are designed to dewater between storms, such as dry extended detention and infiltration
basins, the Operation and Maintenance Plan should provide that larviciding must be conducted during
or immediately after wet weather, when the detention or infiltration basin has a standing pool of water,
unless a product is used that can withstand extended dry periods.
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Pie Hill Warehousing — 46 Old Ferry Road, Methuen, MA

Storm Water Management System: Inspection and Maintenance Manual

April 4, 2022

Inspection Checklist

i

[

Riprap Aprons at Headwall Outlets

Conveyance Swales

Stormtech Chambers

Sediment Forebays and Stormwater Basins

Spiliways

Headwall inlets and Outlets

Mosquito Control
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Pie Hill Warehousing — 46 Old Ferry Road, Methuen, MA April 4, 2022
Storm Water Management System: Inspection and Maintenance Manual

LINo
2 OYes
LINo
3 Clves
UNo
4 WYes
LINo
5 Uves
WNo
6 Yes
LINo
7 UYes
UNo
8 WYes
UNo
9 AYes
UNo
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Storm Water Management System: Inspection and Maintenance Manual
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