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GENERAL NOTES: 

1) THIS PLAN AND ALL WORK ASSOCIATED WITH IT WAS 
PERFORMED BY SGC ENGINEERING, LLC PURSUANT TO A 
PROFESSIONAL SERVICES CONTRACT BETWEEN NORTH AND 
SOUTH CONSTRUCTION SERVICES AND SGC ENGINEERING LLC, 
DATED JUNE 28, 2017. 

2) THE LOCUS PARCEL IS DEPICTED AS LOT 5 ON ASSESSORS 
MAP 266. CURREN T OWNER: HOPE FOR TOMORROW 
FOUNDATION, 1 STONERIDGE DR, RYE, NH 03870. REFERENCE 
DEED: FOUNDAT'ON OF SEACOAST HEALTH TO HOPE FOR 
TOMORROW FOUNOA TION, DATED DECEMBER 16, 2016, 
RECORDED ROCKINGHAM COUNTY, N.H. REGISTRY OF DEEDS: 
DEED BOOK 5 783. PAGE 602. 

3) THE BEARINGS SHOWN HEREON ARE REFERENCED TO MAP 
REFERENCE 1 AND ARE BASED ON N.H. STATE PLANE 
COORDINATE SYSTEM NAD 1983. 

4) ABUTTNG PROPERTY OWNER INFORMATION REFERENCED 
HEREON WAS TAKEN FROM THE PORTSMOUTH, N.H. ASSESSOR'S 
DATA AS OF THE DATE OF THIS SURVEY. 

5) THE SOLE PURPOSE OF THIS PLAN IS PREPARATION OF AN 
AS- BUILT SITE PLAN PER MAP REFERENCE 2, SHEET C-1 : 
SITE NOTE 16. PROPERTY LINES SHOWN HEREON PER LOCUS 
DEED AND MAP REFERENCE 1, NO BOUNDARY RETRACEMENT 
SURVEY HAS BEEN PERFORMED BY SGC ENGINEERING, LLC. 

6) UG ELECTRIC AND GAS SHOWN APPROXIMATE LOCATION PER 
SKETCH BY CONTRACTOR. NO SUBSURFACE INVESTIGATION HAS 
BEEN PERFORMED BY SGC ENGINEERING, LLC. DIG- SAFE 
SHOULD BE CONTACTIED PRIOR TO COMMENCING ANY 
EXCAVATION. (888-344-7233). 

7) THIS PLAN IS THE RESULT OF A FIELD SURVEY CONDUCTED 
BY SGC ENGINEERING, LLC BETWEEN JULY 2017 AND 
SEPTEMBER 04, 2018. 

8) PER CONTRACT CONDillONS NO MONUMENTS WERE SET. 

9) VERTICAL DATUM IS BASED ON MAP REFERENCE 1 AND 
PROVIDED PROJECT SITE BENCHMARKS. 

10) EASEMENTS: A 20' WIDE UTILITY EASEMENT TO PSNH AS 
DETAILED IN RCRD BK-PG: 5884-209. OTHER KNOWN 
EASEMENTS AS SHOWN ON PLAN. A REASONABLE AND 
DILIGENT ATIEMPT HAS BEEN MADE TO OBSERVE ANY OTHER 
APPARENT VISIBLE USES OF THE LAND, HOWEVER THIS DOES 
NOT WARRANT THAT NO OTHER EASEMENTS EXIST. 

11) THE LOCUS PARCEL IS LOCATED IN THE INDUSTRIAL ZONE. 
SETBACKS: FRONT-70'; SIDE-50'; REAR-50'. 

MAP REFERENCES: 

1) A PLAN ENTITLED "LOT LINE REVISION PLAN, CAMPUS DRIVE, 
BANFIELD & PEVERL Y HILL ROADS, PORTSMOUTH, NEW 
HAMPSHIRE, ASSESSOR'S PARCELS 254-8, 266-4, 266- 5, 
266-6 FOR CITY OF PORTSMOUTH, N.H. & FOUNDATION FOR 
SEACOAST HEALTH", DATIED 10/24/2016, PREPARED BY JAMES 
VERRA AND ASSOCIATES, INC., RECORDED AT llHE 
ROCKINGHAM COUNTY, N.H. REGISTRY OF DEEDS AS PLAN 
NUMBER D-39897. 

2) A PLAN ENTITLED "PROJECT: SAINT PATRICK ACADEMY, 315 
BANFIELD ROAD, PORTSMOUTH, NEW HAMPSHIRE, ASSESSOR'S 
PARCEL 266-5", ISSUE DATE MAY 17. 2017, PREPARED BY 
ALTUS ENGINEERING, IN C., RECORDED AT THE ROCKINGHAM 
COUNTY, N.H. REGISTRY OF DEEDS AS PLAN NUMBER D-40212. 
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CERTIFICATION: 

I HEREWITH CER TIFY THAT THIS PLAT IS THE RESULT OF AN 
ACTUAL FIELD SURVEY MADE ON llHE GROUND PER THE 
STANDARDS OF PRACTICE FOR AN AS-BUlL T SURVEY: 
CATEGORY 3, CONDITI ON 1, PURSUANT TO THE N.H CODE OF 
ADMINISTRATIVE RULES - BOARD OF LICENSURE FOR LAND 
SURVEYORS. THE SURVEY HAS A MAXIM UM ERROR OF 
CLOSURE OF ONE PART IN FIFTEEN THOUSAND (1: 15,000). 
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FLEXIBLE TIE 

TURNBUCKLE 

TREE-TIE/GUY WIR 

REFER TO "TYPICAL TREE 
ROOTBALL PIT" DETAIL _ _/ 

PLANTING SOIL MIX 

RING 

SECTION 

TOP OF 
ROOTBALL.: 

BLE TIE 

TREE-TIE/GUY WIRE 

TOP OF 
ROOTBALL.: 

EDGE OF 
MULCH RING 

STAKE 

FLEXIBLE TIE -.....__ 

TREE- TIE/GUY WIRE 

EDGE OF 
TREE PIT 

\ 

PLAN (TWO STAKES) PLAN (IHREE STAKES) 

STAKING REQUIREMENTS 
HEIGHT CAL STAKES WIRE TYPE 
~ 12' ~ 2 1/2" 2 TIE WIRE 
12'-14' 2 1/2"-4" 3 TIE WIRE 
> 14' 311

- 6" 3 GUY CABLE 
> 14' > 6" 3 GUY /TURNBUCKLE 

NOTES: 
1. SET TREE PLUMB PRIOR TO STAKING. 
2. ON MULTI-STEM TREES, A TIACH GUYS TO THE LARGEST TRUNK. 
3. ON EVERGREEN TREES, A TIACH GUYS 1/2 WAY UP HEIGHT OF TREE. 
4. REMOVE STAKING AND GUYING AFTER ONE YEAR. 

TREE STAKING AND GUYING 
NOT TO SCALE 

GROUNDCOVER 

LEAVE NO ROOTS EXPOSED 

MULCH LAYER - 3" DEPTH MIN 

NOTES: 

1. SET TREE PLUMB 
PRIOR TO STAKING. 

2. GRADES SHALL NOT 
EXCEED 3: 1 SLOPE 

STAKE - DRIVE 
BELOW GRADE 

REFER TO 'TREE 
ROOTBALL PIT 
SLOPE' DETAIL 

" 

SECTION 

STAKES ON 
HIGH SIDE OF 
TREE ONLY 

TOP OF 
ROOTBALL 

RUBBER 
HOSE 

GUY WIRE 

PLAN 
DIRECTION 
OF SLOPE 

FINISHED GRADE 
CENTER LINE OF 
TREE 

~~OC"~II"'U EDGE 
AROUND ENTIRE 
AREA TO BE 
MULCHED 

COMPACT EXCAVATED 
SOIL TO FORM 
ROOTBALL PIT ON 
DOWNHILL SIDE 

TREE ON SLOPE: STAKING AND GUYING 
NOT TO SCALE 

GENERAL NOTES: 

1. DO NOT ALLOW AIR POCKETS TO FORM WHEN BACKFILLING. 
2. 1M MEDIATELY SOAK WITH WATER. 
3. DO NOT BREAK ROOTBALL. 
4. SET ROOTBALL AT GRADE OR MAX. 2" ABOVE GRADE. 
5. IF ROOTBALL IS IN WIRE CAGE, BEND CAGE BACK FROM TOP 1/4 OF BALL. 
6. KEEP MULCH 1"-2" AWAY FROM TRUNK AT BASE OF TREE. 

FINISHED GRADE 

PLANTING SOIL MIX-~ 
(AS SPECIFIED) 

ADD EXCAVATED SOIL AS 
NEEDED TO BRING TREE 
TO FINISHED GRADE. 
TAMP LIGHTLY BUT 
THOROUGHLY PRIOR TO 
SETTING TREE TO 
PREVENT SETILING.-_/ 

PLANTING PROCEDURE: 

1. EXCAVATE ROOTBALL PIT. 

2" MAX 

12" 
TYP. 

2. ADD EXCAVATED SOIL AND TAMP. 

MULCH LAYER 3" DEPTH 

,-C:OMIPACT EXCAVATED 
SOIL TO FORM ROOTBALL 
PIT ON DOWNHILL SIDE 

TRENCH 
EDGE (TYP.) 

@ 
SCARIFY BASE OF PLANT PIT WHEN 
EXCAVATING PIT. BREAK THROUGH 
AND LOOSEN ALL "HARDPAN" 
(REMOVE AS NECESSARY TO 
FACILITATE DRAINAGE - AS DIRECTED 
BY LANDSCAPE ARCHITECT). 

3. SET TREE SUCH THAT TOP OF ROOTBALL IS FLUSH WITH OR NO HIGHER THAN 
2" ABOVE FINISHED GRADE. 
4. BACKFILL W/ SOIL MIX AND WATER IN. 
5. COMPLETE BACKFILLING, CONSTRUCT TRENCH EDGE & ADD SPECIFIED MULCH. 
6. STAKE AND/OR GUY SECURELY. 

TREE ROOTBALL ON SLOPE 

FINISHED GRADE LAWN AREA PLANTING OR MULCHED AREA 

UNDISTURBED SUBGRADE 

CULTIVATE SOIL IN LANDSCAPE 
AREA TO MINIMUM DEPTH OF 12" 

PLANTING PROCEDURE 

EDGE 
AREA, PAVEMENT OR 
BACK OF CURB _ __/ 

TRENCH EDGE 

(TYP)rn 

~ 

BREAK THROUGH ANY EXISTING "HARD-PAN" 
AND REMOVE AS NECESSARY TO PRO~DE 
GOOD PERCOLATION AND POSITIVE DRAINAGE 

1. LAY OUT BED AND OUTLINE WITH TRENCH EDGE. PLACE SOIL FROM EDGE WITHIN BED. 
2. ROTOTILL BED TO 12" DEPTH. SPREAD 3" MIN. LAYER OF PLANTING SOIL MIX OVER BED. 
ROTOTILL SOIL MIX INTO TOP OF BED. INSTALL PLANTS AND MULCH. WATER THOROUGHLY. 

SHRUB PERENNIAL AND ORNAMENTAL GRASS PLANTING 
NOT TO SCALE 

20 Dec, 2019 - 4: 18pm 
Z: 21902. 15 21902.15- L501 .dw 

TRENCH EDGE: SECTION 
NOT TO SCALE 

PLANT LIST: 

SYMB QTY BOTANICAL NAME 
TREES 

AR 2 ACER RUBRUM 'RED SUNSET' 
AS 7 ACER SACCHARUM 'NEWTON SENTRY' 
cc 4 CERCIS CANADENSIS 
QR 4 QUERCUS RUBRA 

SHRUBS 
CEO 5 CEPHALANTHUS OCCIDENTALIS 
CAC 11 CLETHRA ALNIFOLIA 'COMPACTA' 
CSI 16 CORNUS SERICEA ISANTI' 
KNH 3 KALMIA LA TIFOLIA NATHAN HALE 

PERENNIALS/ORNAMENTAL GRASSES 
PAH 10 PENNISETUM ALUPECUROIDES HAMELN' 
MSS 10 MISCANTHUS SINENSUS STRICTUS 

GROUNDCOVER 
PTG 500 PACHYSANDRA TERMINALIS 'GREEN SHEEN' 

COMMON NAME SIZE SIZE AT MATURITY 

RED MAPLE 2.5" -3" CAL. 40' 
COLUMNAR FORM SUGAR MAPLE 2.5"-3 CAL. 40' 
EASTERN REDBUD 10'-12' HT 25' 
RED OAK 2.5"-3" CAL. 50' 

BUTIONBUSH 2 GAL. 8' 
COMPACT SUMMERSWEET 18"-24' HT 4' 
COMPACT RED-TWIG DOGWOOD 2 GAL. 4' 
MOUNTAIN LAUREL 18'-24 HT 4 

DWARF FOUNTAIN GRASS 1 GAL 24" 
PORCUPINE GRASS 1 GAL. 5' 

JAPANESE PACHYSANDRA 1 QT. 8" 
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SEDIMENT AND EROSION CONTROL NOTES 
PROJECT NAME AND LOCATION 

Owner: 

HOPE FOR TOMORROW FOUNDATION 
1950 LAFAYETTE ROAD, 2ND FLOOR 
PORTSMOUTH, NEW HAMPSHIRE 03801 

DESCRIPTION 

LATITUDE: 043" 02' 31" N 
LONGITUDE: 070" 47' 15" W 

The project consists of the construction of a gymnasium o n the existing school campus with 
parking areas and access, site grading, storm drainage improvements, underground utilities 
instal lation, landscaping and associated site improvements. 

DISTURBED AREA 
The total area to be d isturbed on the parcel and for the building , driveway, parking area, 
drainage, and utility construction is approximately 55,000 SF± (1.3 acres±). The combined 
d isturbed area exceeds 43,560 SF (1 acre), thus a SWPPP will be required for compliance 
with the USEPA-NPDES Construction General Permit. 

NPDES CONSTRUCTION GENERAL PERMIT 
Contractor shal l prepare a Stormwater Pollution Prevention Plan (SWPPP) is accordance with federal 
storm water permit requirements (see "Developing Your Stormwater Pollution Prevention Plan", 
EPA 833-R-060-4). The SWPPP must be prepared in a format acceptable to the Owner and three 
(3) copies provided to the Municipa lity at least fourteen (14) days prior to initiating construction. 
Contractor is responsible for all cost associated with preparation and implementation of SWPPP 
including any temporary erosion contro l measures (whether indicated or not on these drawings) as 
required for the contractor's sequence of activities. 

The Contractor and Owner shall each file a Notice of Intent (NOI) with the U.S.E.P .A. under the 
NPDES Construction General Permit. (U.S.E.P.A., 1200 Pen nsylvania Avenue NW, Washington, DC 
20460) All work shall be in accordance with NPDES General Permit: NHG07000, including NOI 
requirements, effluent limitations, standards and management for construction. The Contractor shall 
be responsible for obtaining a USEPA Construction Dewatering Permit, if required. 

SEQUENCE OF MAJOR ACTIVITIES 
1. Prepare SWPPP and file NPDES Notice of Intent, prior to any construction activities (Required). 
2. Hold a pre-construction meeting with City & stake holders. 
3. Install temporary erosion control measures, including silt fences and stabilized construction exit/entrance. 
4. Protect specified trees (see plans). 
5. Clear and Grub vegetated areas per plan: Strip and stockpile loom. Stockpiles shall be temporarily stabilized 

with hay bales, mulch and surrounded by a hay bale or silt fence barrier until material is removed and fina l 
grading is complete. Remove debris. 

6. Construct swa les and utility infrastructure. Rough grade lot to prepare for site development. Stabilize swales 
prior to directing flo w to them. 

7. Loam and seed disturbed areas. 
8. Construct building. Construct bituminous concrete pavement & driveway access. 
9. Construct raingardens & landscaping. 
10. When all construction activity is complete and site is stabilized, remove all hoy bales, storm 

check dams (if applicable), silt fences and temporary structures and sediment that has been trapped by 
these devices. 

11. File a Notice of Termination (N.O.T.) with U.S.E.P.A. (Required) 

NAME OF RECEIVING WATER 
The majority of the site drainage travels overland to an Unnamed Wetland and eventually to the 
Sagamore Creek Watershed. 

TEMPORARY EROSION & SEDIMENT CONTROL AND STABILIZATION PRACTICES 

All work shall be in accordance with state and local permits. Work shall conform to the practices 
described in the "New Hampshire Stormwater Monual, Volumes 1 - J'", issued December 2008, as 
amended. As indicated in the sequence of Major Activities, the silt fences shall be installed prior to 
commencing any clearing or grading of the site. Structural controls shall be installed concurrently with 
the applicable activity. Once construction activity ceases permanently in an area, silt fences and any 
earth/dikes will be removed once permanent measures are established. 

During construction, runoff will be diverted around the site with stabilized channels where possible. Sheet 
runoff from the site shall be filtered through hay bole barriers, stone check dams, and silt fences. All 
storm drain inlets shall be provided with hay bale filters or stone check dams. Stone rip rap shall be 
provided ot the outlets of drain pipes and culverts where shown on the drawings. 

Stabilize all ditches, swoles, stormwater ponds, level spreaders and their contributing areas prior to directing 
flow to them. 

Temporary and permanent vegetation and mulching is an integral component of the erosion and 
sedimentation control plan. All areas shall be inspected and maintained until vegetative cover is 
established. These control measures are essential to erosion prevention and also reduce costly rework of 
graded and shaped areas. 

Temporary vegetation shall be maintained in these areas until permanent seeding is applied. Additionally, 
erosion and sediment control measures shall be mointained until permanent vegetation is established. 

INSTALLATION. MAINTENANCE AND INSPECTION PROCEDURES FOR TEMPORARY 
EROSION AND SEDIMENT CONTROL MEASURES 

A. GENERAL 

These are general inspection and maintenance practices that shall be used to implement the plan: 

1. The smallest practical portion of the site shall be denuded at one time, but in no case sholl it 
exceed 5 ocres at one time. 

2. All control measures shall be inspected at least once each week and following any storm event of 
0.25 inches or greater. 

I 

J. All measures shall be maintained in good working order; if a repair is necessary, it will be initiated 
within 24 hours. 

4. Built-up sediment shall be removed from silt fence or other borriers when it hos reoched one-third 
the height of the fence or bale, or when "bulges" occur. 

5. All diversion dikes shall be inspected and any breaches promptly repaired. 
6. Temporary seeding and planting shall be inspected for bore spots, washouts, and unhealthy growth. 
7. The owner's authorized engineer shall inspect the site on a periodic basis to review compliance with 

the Plans. 
8. All roadways and parking lots shall be stobilized within 72 hours of achieving finished grade. 
9. All cut and fill slopes shall be seeded/loomed within 72 hours of achieving finished grade. 
10. An area shall be considered stable if one of the following has occurred: 

- or 

o. Base coarse gravels have been installed in oreas to be paved; 
b. A minimum of 85% vegetated growth as been established; 
c. A minimum of 3 inches of non-erosive material such as stone of riprap has been 

installed; 

d. Erosion control blankets have been properly installed. 
11. The length of time of exposure of area disturbed during construction shall not exceed 45 days. 

B. MULCHING 
Mulch shall be used on highly erodible soils, on critically eroding areas, on areas where 
conservation of moisture will facilitate plant establishment, and where shown on the plans. 

1. Timing - In order for mulch to be effective, it must be in place prior to major storm 
events. There are two (2) types of standards which shall be used to assure this: 

a. Apply mulch prior to any storm event. This is applicable when working within 100 feet of 
wetlands. It will be necessary to closely monitor weather predictions, usually by 
contacting the National Weather Service in Concord, to have adequate warning of 
significant storms. 

b. Required Mulching within a specified time period. The time period can range from 21 to 
28 days of inactivity on a area, the length of time varying with site conditions. 
Professional judgment shall be used to evaluate the interaction of site conditions (soil 
erodibility, season of year, extent of disturbance, proximity to sensitive resources, etc.) 
and the potential impact of erosion on adjacent areas to choose an appropriate time 
restriction. 

INSTALLATION. MAINTENANCE AND INSPECTION PROCEDURES FOR TEMPORARY 
EROSION AND SEDIMENT CONTROL MEASURES (CON'T) 

2. Guidelines for Winter Mulch Applicotion -

Tyoe 
Hay or Strow 

Wood Chips or 
Bark Mulch 

Jute and Fibrous 
Matting {Erosion 
Blonket 

Crushed Stone 
1/4" to 1-1/2" dia. 

Erosion Control Mix 

Rgte per 1 .000 s.f. 
70 to 90 lbs. 

with 

460 to 920 lbs. 

Use god Comments 
Must be dry and free 

from mold. May be used 
plontings. 

Used mostly with trees 
ond shrub plantings. 

As per manufacturer 
Specifications 

Used in slope areas, 
water courses ond other Control 
areas. 

Spreod more than 
1/2" thick 

2" thick (min} 

Effective in controlling 
wind ond water erosion. 

• The organic matter content is between 
80 and 1 00"' dry weight basis. 
• Particle size by weight Is 100" passing 
a 6"screen and a minimum of 70 %. 
maximum of 85"- passing a 0. 75" screen. 
• The organic portion needs to be fibrous 

and elongated. 
• large portions of slits, cloys or fine sands 

are not acceptable In the mix. 
• Soluble salts content Is less than 4.0 

mmhos/cm. 
• The pH should fall between 5.0 and B.C. 

J. Maintenonce - All mulches must be inspected periodically, in particular after rainstorms, to check 
for rill erosion. If less than 90% of the soil surface is covered by mulch, additional mulch shall be 
immediately applied. 

C. TEMPORARY GRASS COVER 

1. Seedbed Preporotion -
Apply fertilizer at the rate of 600 pounds per acre of 10-10-10. Apply limestone {equivalent to 50 
percent calcium plus magnesium oxide) at a rate of three (3) tons per acre. 

2. Seeding -
a. Utilize annual rye grass at a rate of 40 lbs/acre. 
b. Where the soil has been compacted by construction operations, loosen soil to o depth of 

two (2) inches before applying fertilizer, lime and seed. 
c. Apply seed uniformly by hand, cyclone seeder, or hydroseeder (slurry including seed and 

fertilizer}. Hydroseedings, which include mulch, may be left on soil surface. Seeding 
rates must be increased 1 0% when hydroseeding. 

3. Maintenance -
Temporary seedings shall be periodically inspected. At a minimum, 95% of the soil surface should be 
covered by vegetation. If any evidence of erosion or sedimentation is apparent, repairs shall be made and 
other temporary measures used in the interim (mulch, filter barriers, check dams, etc.}. 

D. FILTERS 

1. Tubular Sediment Barrier 
a. See detail. 
b. Install per manufacturer's requirements. 

2. Silt Fence {if used} 
a. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester or ethylene 

yarn and shall be certified by the manufacturer or supplier as conforming to the following 
requirements: 

Physjcg! property 
Filtering Efficiency 

Tensile Strength at 
20% Maximum Elongation• 

Flow Rate 

Test 
VTM-51 

VTM-52 

VTM-51 

Requirements 
75% minimum 

Extra Strength 
50 lb/lin in (min} 
Standard Strength 
30 lb/lin in (min} 

0.3 gal/sf/min {min) 

• Requirements reduced by 50 percent after six (6) months of installation. 

Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizer to provide a 
minimum of six (6) months of expected usable construction life at a temperature range of 
0 degrees F to 120" F. 

b. Posts shall be spaced a maximum of ten (1 0} feet apart at the barrier location or as 
recommended by the manufacturer and driven securely into the ground (minimum of 16 
inches). 

c. A trench shall be excavated approximately six (6) inches wide and eight (8) inches deep 
along the line of posts and upslope from the barrier. 

d. When standard strength filter fabric is used, a wire mesh support fence shall be fastened 
securely to the upslope side of the posts using heavy duty wire staples at least one (1) 
inch long, tie wires or hog rings. The wire shall extend no more thon J6 inches above 
the original ground surfaces. 

e. The "standard strength" filter fabric shall be stapled or wired to the fence, and eight (B) 
inches of the fabric shall be extended into the trench. The fabric shall not extend more 
than 36 inches above the original ground surtoce. Filter fabric shall not be stopled to 
existing trees. 

f. When extra strength filter fabric and closer post spacing are used, the wire mesh support 
fence may be eliminated. In such a case, the filter fabric is stapled or wired directly to 
the posts with all other provisions of item (g) applying. 

g. The trench shall be backfilled and the soil compacted over the filter fabric. 

h. Silt fences shall be removed when they have served their useful purpose but not before 
the upslope areas has been permanently stabilized. 

3. Sequence of Installation -
Sediment borriers shall be installed prior to any soil disturbance of the contributing upslope 

drainage area. 

4. Maintenance 
a. Silt fence barriers shall be inspected immediately after each rainfall and at least daily during 
prolonged rainfall. They shall be repaired if there are ony signs of erosion or sedimentation 
below them. Any required repairs shall be made immediately. If there are signs of undercutting 
at the center or the edges, or impounding of large volumes of water, the sediment barriers shall 
be replaced with a temporary stone check dam. 

b. Should the fabric on a silt fence or filter barrier decompose or become ineffective prior to the end 
of the expected usable life and the barrier still is necessary, the fabric shall be replaced promptly. 

c. Sediment deposits must be removed when deposits reach approximately one-third (1/3) 
the height of the barrier. 

d. Any sediment deposits remammg in place after the silt fence or other barrier is no longer 
required shall be removed. The area shall be prepared and seeded. 

e. Additional stone may have to be added to the construction entrance, rock barrier and 

riprap lined swales, etc., periodically to maintain proper function of the erosion control 
structure. 

2. Fertilizer - lime ond fertilizer should be applied evenly over the area prior to or at the time of 
seeding and incorporated into the soil. Kinds and amounts of lime and fertilizer should be based 
on an evaluation of soil tests. When a soil test is not available, the following minimum amounts 
should be applied: 

Agricultural Umestone 0 100 lbs. per 1,000 s.f. 
10-20-20 fertilizer 0 12 lbs. per 1,000 s.f. 

3. Seed Mixture (See Landscape Drawings for additional information): 

3.1. Lawn seed mix shall be a fresh, clean new seed crop. The Contractor sholl furnish a dealer's 
guaranteed statement of the composition of the mixture and the percentage of purity and 
germination of each variety. 

3.2. Seed mixture shall consist of 
a. 1/3 Kentucky blue, 
b. 1/3 perennial rye, and 
c. 1/3 fine fescue. 

3.1. Turf type tall fescue is unacceptable. 

4. Sodding - sodding is done where it is desirable to rapidly establish cover on a disturbed area. 
Sodding an area may be substituted for permanent seeding procedures anywhere on site. Bed 
preparation, fertilizing, and plocement of sod shall be performed according to the S.C.S. Handbook. 
Sodding is recommended for steep sloped areas~ areas immediately adjacent to sensitive water 
courses, easily erodible soils (fine sand/silt), etc. 

WINTER CONSTRUCTION NOTES 

1. All proposed vegetated areas which do not exhibit a m101mum of 85~ vegetative growth by October 
15th, or which are disturbed otter October 15th, shall be stabilized by seeding and installing erosion 
control blankets on slopes greater than 3:1, and elsewhere seeding and placing 3 to 4 tons of 
mulch per acre, secured with anchored netting. The installation of erosion control blankets or mulch 
and netting shall not occur over accumulated snow or on frozen ground and shall be completed in 
advance of thaw or spring melt events; 

2. All ditches or swales which do not exhibit a m1mmum of 85% vegetative growth by October 15th, or 
which are disturbed after October 15th, shall be stabilized temporarily with stone or erosion control 
blankets appropriate for the design flow conditions; and 

3. After November 15th, incomplete rood or parking surfaces where work has stopped for the winter 
season shoJI be protected with a minimum of 3 inches of crushed gravel per NHDOT Item 304.3. 

WINTER CONSTRUCTION NOTES 

1. All proposed vegetated areas which do not exhibit o m1n1mum of 85% vegetative growth by October 
15th, or which ore disturbed after October 15th, shall be stabilized by seeding and installing erosion 
control blankets on slopes greater than 3:1, and elsewhere seeding and placing 3 to 4 tons of 
mulch per acre, secured with anchored netting. The installation of erosion control blankets or mulch 
and netting shall not occur over accumulated snow or on frozen ground ond shall be completed in 
advance of thaw or spring melt events; 

2. All ditches or swales which do not exhibit a mm1mum of 85% vegetative growth by October 15th, or 
which ore disturbed after October 15th, shall be stabilized temporarily with stone or erosion control 
blankets appropriate for the design flow conditions; and 

3. After November 15th, incomplete road or parking surfaces where work has stopped for the winter 
season sholl be protected with a minimum of 3 inches of crushed gravel per NHDOT Item 304.3. 

Armor areas with rill erosion with an appropriate 
lining or divert the erosive flows to on-site meas 
able to withstand concentrated flows. 

sed iments and debris at inlet, 

X X 

X X 

X X 

CROSS-SECTION 

6" (MIN) 

STRUCTURE DETAIL 

A L 

FLow 

SPACING BETWEEN STRUCTURES 

1. L = DISTANCE SUCH THAT POINTS 
A AND B ARE OF EQUAL ELEVATION 

2. CHECK DAM SHALL BE CONSTRUCTED OF 
2" TO 3" STONE WITH COMPLETE COVERAGE 
OF DITCH OR SWALE TO INSURE THAT THE 
CENTER OF THE STRUCTURE IS LOWER THAN 
THE EDGES. 

MAINTENANCE 

DITCH 
OUTlET 

TEMPORARY GRAOE STABILIZATION STRUCTURES SHOULO BE CHECKEO AFTER EACH RAINFALL ANO 
AT LEAST DAILY OURING PROLONGED STORMS. ANY NECESSARY REPAIRS SHOULO BE MAOE 
IMMEDIATELY. PARTICULAR ATIENTlON SHOULD BE GIVEN TO END RUN AND EROSION AT THE 
OOWNSTREAM TOE OF "tHE STRUCTURE. WHEN THE STRUCTURES ARE REMOVEO, "tHE OISTURBED 
PORTION SHOULO BE BROUGHT TO "tHE EXISTING CHANNEL GRAOE ANO THE AREAS PREPAREO, 
SEEDEO. AND MULCHEO. WHILE THIS PRACTICE IS NOT INTENDEO TO BE USEO PRIMARILY FOR 
SEOIMENT TRAPPING. SOME SEOIMENT v.tLL ACCUMULATE BEHINO THE STRUCTURES. SEOIMENT 
SHALL BE REMOVEO FROM BEHIND THE STRUCTURES WHEN IT HAS ACCUMULATEO TO ONE HALF 
OF THE ORIGINAL HEIGHT OF THE STRUCTURE. 

CONSTRUCTION SPECIFICATIONS 

1. STRUCTURES SHALL BE INSTALLEO ACCOROING TO THE DIMENSIONS SHOWN ON THE 
PLANS AT THE APPROPRIATE SPACING. 

2. CONSTRUCTION OPERATIONS SHALL BE CARRIEO OUT IN SUCH A MANNER SO "tHAT 
EROSION AND AIR AND WATER POLLUTION WILL BE MINIMIZED. 

3. SEEDING, FERTILIZING, AND MULCHING SHALL CONFORM TO THE RECOMMENDATIONS 
IN "tHE APPROPRIATE VEGETATIVE BMP. 

4. STRUCTURES SHALL BE REMOVEO FROM "tHE CHANNEL WHEN "tHEIR USEFUL LIFE HAS 
BEEN COMPLETEO. 

STONE CHECK DAM NOT TO SCALE 

EXISTING 
GROUND 

AS SHOWN ON PLANS -----
50' m;n. 

PLAN VIEW 

PROFILE 

STONE GRADATION TABLE 

SIEVE SIZE 

2 inch 
1 1/2 inch 
1 inch 

3/4 lnch 
3/8 lnch 

% PASSING 
BY WEIGHT 

100 
90-100 
20-55 

0- 15 
0-5 

EXISTlNG 
PAVEMENT 

cn lvect s in let CONSTRUCTION SPECIFICATIONS 

X 

X 

X X 

1. STONE SiZE - NHDOT STANDARD STONE SIZE #4 - SECTION 703 OF NHDOT STANDARD. 
2. LENGTH - DETAILED ON PLANS (50 FOOT MINIMUM}. 
3. THICKNESS - SIX (6) INCHES (MINIMUM}. 
4. ~ - FULL DRIVE WIDTH UNLESS OTHERWISE SPECIFIED. 
5. Ell TER FABRIC MIRAFI 600X OR EQUAL APPROVED BY ENGINEER. 
6. SURFACE WATER CONTROL - ALL SURFACE WATER THAT IS FLOWING TO OR DIVERTED 

TOWARD THE CONSTRUCTION ENTRANCE SHALL BE PIPED BENEATH THE ENTRANCE. IF 
PIPING IS IMPRACTICAL, A BERM WITH 5:1 SLOPES THAT CAN BE CROSSED BY VEHICLES 
MAY BE SUBSTITUTED FOR THE PIPE. 

7. MAiNTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL 
PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS-OF-WAY. THIS WILL 
REQUIRE PERIODIC TOP DRESSING WITH ADDITIONAL STONE OR ADDITIONAL LENGTH AS 
CONDITIONS DEMAND AND REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO TRAP 
SEDIMENT. ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC 
RIGHTS-OF-WAY MUST BE REMOVED IMMEDIATELY. 

B. WHEELS SHALL BE CLEANED TO REMOVE MUD PRIOR TO ENTRANCE ONTO PUBLIC 
RIGHTS-OF-WAY. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA 
STABILIZED WITH STONE WHICH DRAINS INTO AN APPROVED SEDIMENT TRAPPING DEVICE. 

9. STABILIZED CONSTRUCTION EXITS SHALL BE INSTALLED AT ALL ENTRANCES TO PUBLIC 
RIGHTS-OF-WAY, AT LOCATIONS SHOWN ON THE PLANS, ANO/OR WHERE AS DIRECTED BY 
THE ENGINEER. 

STABILIZED CONSTRUCTION EXIT NOT TO SCALE 
X 

llillE; 
ALL FACILITIES SHOULD BE INSPECTED ON AN ANNUAL BASIS AT A MINIMUM. IN ADDITION, ALL 
FACILITIES SHOULD BE INSPECTED AFTER A SIGNIFICANT PRECIPITATION EVENT TO ENSURE THE 
FACILITY IS DRAINING APPROPRIATELY AND TO IDENTIFY ANY DAMAGE THAT OCCURRED AS A 
RESULT OF THE INCREASED RUNOFF. FOR THE PURPOSE OF THIS STORMWATER MANAGEMENT 
PROGRAM, A SIGNIFICANT RAINFALL EVENT IS CONSIDERED AN EVENT OF THREE (3) INCHES IN 
A 24-HOUR PERIOD OR 0.5 INCHES IN A ONE-HOUR PERIOD. IT IS ANllCIPA TED THAT A 
SHORT, INTENSE EVENT IS LIKELY TO HAVE A HIGHER POTENTIAL OF EROSION FOR THIS SITE 
THAN A LONGER, HIGH VOLUME EVENT. 
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ELBOW OR 
BELOW 

~c 

TEE 

" 

I. A 

B 

v 
12" SUMP_/···•, . .. .; ~ : 

:~ ';.? .. ~: \. ~· 

6" 3/4" CRUSHJ . 

STONE BEDDING 

YARD DRAIN NOTES: 

F R TE LUSH G A 

WATERTIGHT 
ADAPTOR FOR 
PVC PIPE. 

HDPE 
(TYP) 

. 

I GRATE PIPE 
SIZE SIZE 

A B 

8" 6" 

12" 8" 

18" 12" 

24" 18" 

~ 

1. INLINE DRAIN TO BE PVC DIAMETER AS SPECIFIED AND AS MANUFACTURED BY ADS 
1-800-821-6710 OR APPROVED EQUAL. 

2. THE CONTRACTOR SHALL INSTALL THE INLINE DRAIN AS PER THE MANUFACTURER'S 
RECOMMENDATIONS AND AS SHOWN ON THE DRAWINGS. 

YARD DRAIN AND GRATE NOT TO SCALE 

0 

STONE 

MAINTENANCE 

STONE 

)( J.. --( ~( >< 

''----L---' 

PLAN 

SECTION 

1HE OUTLET PROTECTION SHOULD BE CHECKED AT LEAST ANNUALLY AND AFTER EVERY MAJOR STORM. IF 1HE RIPRAP 
HAS BEEN DISPLACED, UNDERMINED OR DAMAGED, IT SHOULD BE REPAIRED IMMEDIATELY. 1HE CHANNEL IMMEDIATELY 
BELOW 1HE OUTLET SHOULD BE CHECKED TO SEE THAT EROSION IS NOT OCCURRING. THE DOWNSTREAM CHANNEL 
SHOULD BE KEPT CLEAR OF OBSTRUCTIONS SUCH AS FAULEN TREES, DEBRIS, AND SEDIMENT 1HAT COULD CHANGE 
FLOW PATIERNS AND/OR TAILWATER DEP1HS ON 1HE PIPES. REPAIRS MUST BE CARRIED OUT IMMEDIATELY TO AVOID 
ADDITIONAL DAMAGE TO 1HE OUTLET PROTECTION APRON. 

CONSTRUCTION SPECIFICATIONS 

1. THE SUBGRADE FOR THE FILTER MATERIAL, GEOTEXllLE FABRIC, AND RIPRAP SHALL BE PREPARED TO THE LINES 
AND GRADES SHOWN ON 1HE PLANS. 

2. 1HE ROCK OR GRAVEL USED FOR FlLTER DR RIPRAP SHALL CONFORM TO 1HE SPECIFIED GRADATION. 
3. GEOTEXTILE FABRICS SHAUL BE PROTECTED FROM PUNCTURE OR TEARING DURING 1HE PLACEMENT OF 1HE ROCK 

RIPRAP. DAMAGED AREAS IN 1HE FABRIC SHALL BE REPAIRED BY PLACING A PIECE OF FABRIC OVER 1HE 
DAMAGED AREA OR BY COMPLETE REPLACEMENT OF 1HE FABRIC. ALL OVERLAPS REQUIRED FOR JOINING TWO 
PIECES OF FABRIC SHALL BE A MINIMUM OF 12 INCHES. 

4. STONE FOR THE RIP RAP MAY BE PLACED BY EQUIPMENT AND SHALL BE CONSTRUClED TO THE FULL LAYER 
1HICKNESS IN ONE OPERATION AND IN SUCH A MANNER AS TO PREVENT SEGREGATION OF 1HE STONE SIZES. 

RIPRAP OUTLET PROTECTION NOT TO SCALE 

. . . . . . . 
• • * * + + + + + 

3" 
H 

® 

1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION OF LIME, 
FERTILIZER, AND SEED. 

2. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN A 6" DEEP BY 6" WIDE TRENCH 
WITH APPROXIMATELY 12" OF BLANKET EXTENDED BEYOND THE UP-SLOPE PORTION OF THE TRENCH. 
ANCHOR THE BLANKET WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12" APART IN THE 
BOTIOM OF THE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING. APPLY SEED TO 
COMPACTED SOIL AND FOLD REMAINING 12" PORTION OF BLANKET BACK OVER SEED AND 
COMPACTED SOIL. SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES 
SPACED APPROXIMATELY 12" APART ACROSS THE WIDTH OF THE BLANKET. 

3. ROUL THE BLANKETS (A) DOWN OR (B) HORIZONTALLY ACROSS THE SLOPE. BLANKETS WILL 
UNROLL WITH APPROPRIATE SIDE AGAINST THE SOIL SURFACE. AUL BLANKETS MUST BE SECURELY 
FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES IN APPROPRIATE LOCATIONS AS SHOWN 
IN THE STAPLE PATTERN GUIDE. 

4. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2" -5" OVERLAP 
DEPENDING ON BLANKET TYPE. TO ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE 
OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP) EVEN WITH THE COLORED SEAM STITCH 
ON THE PREVOUSLY INSTALLED BLANKET. 

5. CONSECUTIVE BLANKETS SPLICED DOWN THE SLOPE MUST BE PLACED END OVER END (SHINGLE 
STYLE) WITH AN APPROXIMATE 3" OVERLAP. STAPUE THROUGH OVERLAPPED AREA, APPROXIMATELY 12" 
APART ACROSS ENTIRE BLANKET WIDTH. ti.QIE;_ IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR 
STAKE LENGTHS GREATER THAN 6" MAY BE NECESSARY TO PROPERLY SECURE THE BLANKETS. 

EROSION CONTROL BLANKET - SLOPE NOT TO SCALE 

WATER FLOW 
~ 

1 0' LINEAR SPACING 

AREA TO BE 
PROTECTED 

TUBULAR 
FILTER 

WORK AREA 

2" x 2" WOClDEI"i-----"'\ 
STAKE (TYP.); 
REBAR W/ORANGE SAFETY 
CAP MAY BE USED IN 
PAVED SURFACE ONLY 

AREA TO BE 
PROTECTED 

STANDARD FABRIC 
OF ORANGE WOVEN 

MONOFILAMENT 

DUMPING STRAP 
ALLOWS FOR EASY 

REMOVAL OF 
CONTENTS 

INSJALLA]ON AND MAINTIENANCE; 

GRATE 

LIFTING STRAP 

DANDY BAG II OR 
APPROVED EQUAL 

INSTAUAT10N: REMOVE TI-lE GRATE FROM CATCH BASIN. IF USING OP110NAL OIL ABSORBENTS; PLACE ABSORBENT PILLOW IN 
UNIT. STANO GRATE ON END. MOVE THE TOP UFTING STRAPS OUT OF TI-lE WAY AND PLACE THE GRATE INTO CATCH BASIN 
INSERT SO THE GRATE IS BELOW THE TOP STRAPS AND ABOVE TI-lE LOWER STRAPS. HOLDING THE UFnNG DEVICES. INSERT n-tE 
GRATE INTO THE INLET. 

MAINTENANCE: RENOVE ALL ACCUMULATED SEDIUENT AND DEBRIS FROM VICINI1Y Of THE UNIT AFlER EACH STORM EVENT. 
AFTER EACH STORM EVENT AND AT REGULAR INTERVALS, LOOK INTO lHE CATCH BASIN INSERT. IF lHE CONTAINMENT AREA IS 
MORE THAN 1/3 FUll. OF SEDIMENT, THE UNIT MUST BE EMPTIED. TO EMPTY THE UNIT, UF1 THE UNIT OUT OF THE INLET USING 
lHE UFllNG STRAPS AND REMOVE THE GRATE. IF USING OPTIONAL ABSORBENTS; REPLACE ABSORBENT WHEN NEAR SA lURA TION. 

UNACCEPTABlE INI ET PROTEC]ON MEJJ;iOD; 

A SIMPL£ SHEET OF GEOlEXTJL£ UNDER lHE GRAT£ IS NOT ACCEPTABLE. 

STORM DRAIN INLET PROTECTION NOT TO SCALE 

TEMPORARY CONSTRUCTION 
GRADES 

~-GRAilE STAKE FOR 
CLEANOUT MARK AT 
1/2 OF WET VOLUME 

FLOW 

3/4" STONE I • 2' MIN. • I 
12" THICK · - - · 

EXISTING GRADE 

3" - 6" STONE 

EXCAVATE FOR REQUIRED STORAGE 

3' MAX. 
WORK AREA 

12" 
CROSS SECTION 

SAFETY/HAND RAIL 

COORD. W/ARCH. DWGS. 
FOR DETAILS WHERE 
REQUIRED BY CODE CAP UNIT ADHERES 

TO TOP UNIT WITH 
MORTAR OR 

CONCRETE ADHESIVE 
~·Luvv-PERMEABILITY FILL 

12" DEEP 

MODULAR CONCRETE 

BLOCK UNITS w/ PINS 

FOUNDATION 
EXCAVATION SHALL 

NOT IMPACT 
WETLANDS OR 

PROPERTY LINES 

6" (MIN) LEVELING 
PAD 1/2" TO 3/4" 

CRUSHED STONE ON 
GEOTEXTILE FABRIC 

COMPACTED SUBGRADE 

NOTES: 

GEOTEXTILE MIRAFI 700X 
OR APPROVED EQUAL 
AROUND STONE SECTION 

3/4" WASHED STONE 
12" THICK (MIN) 

4" DIA. PERF. DRAIN PIPE IN 
FILTER SOCK TO BE DIRECTED 
TO NEAREST DRAINAGE 
STRUCTURE @ 1/8" PER FT. 

LOW-PERMEABILITY FILL 

1. TYPICAL MODULAR BLOCK SHALL BE PRECAST CONCRETE MEASURING APPROXIMATELY 16"x12"x6". 
OTHER BLOCK SIZES MAY BE APPROVED BY THE ENGINEER UPON REQUEST. CAP UNITS SHALL BE 
PER THE STANDARDS OF THE SELECTED MANUFACTLRER. 

2. BLOCK MANUFACTLRER SHALL BE APPROVED BY THE ENGINEER PRIOR TO INSTALLATION. 
3. WALL SHALL BE INSTAULED PER THE REQUIREMENTS OF THE MANUFACTLRER. 
4. WALL HEIGHT SHALL NOT EXCEED 4' WITHOUT DESIGN DRAWINGS STAMPED BY A PROFESSIONAL 

STIRUCTLRAL ENGINEER. 
5. LOCKING PINS MAY OR MAY NOT BE REQUIRED BASED ON THE WAUL MANUFACTLRER APPROVED BY 

THE ENGINEER. 
6. WALL SHALL BE EMBEDDED BELOW EXISTING GRADE THE DEPTH OF AT LEAST ONE BLOCK UNLESS 

OTHERWISE SPECIFIED BY THE WALL MANUFACTLRER. 
7. WALL BATTER SHALL BE PER THE MANUFACTLRER'S SPECIFICATIONS. 
B. BLOCK FINISH SHALL BE AT THE DISCRETION OF THE OWNER. 
9. MODULAR BLOCK RETAINING WAUL SHALL BE DIAMOND PRO WALL SYSTEM BY ANCHOR WALL SYSTEMS 

(OR APPROVED EQUAL). VERIFY WITH OWNER & ARCHITECT. 
10.0WINER MAY SUBSTITLTE OTHER MATERIAL FOR WAUL WITH PRIOR APPROVAL FROM ARCHITECT. 

POSSIBLE MATERIALS MAY BE SALVAGED FROM FORMER ST PATRICKS SCHOOL ON AUSTIN STREET. 

MODULAR BLOCK RETAINING WALL 

TOP OF BERM 

WEIR CREST 

EXCAVATE FOR 
STORAGE 

NOT TO SCALE 

FIL TIREXX® 
COMPOST 
SILT-soxx™ 

WEIR LENGTH 

--------COMPACTED 
EARTH FILL 

PLAN VIEW SECTION 

NOTES: 
1. SIL TSOXX OR APPROVED EQUAL SHALL BE USED FOR TLBULAR SEDIMENT BARRIERS. 
2. ALL MATERIAL TO MEET MANUFACTLRER'S SPECIFICATIONS. 
3. COMPOST /SOIL/ROCK/SEED FIUL MATERIAL SHALL BE ADJUSTED AS NECESSARY TO MEET THE 

REQUIREMENTS OF THE SPECIFIC APPUCA TION. 
4. AUL SEDIMENT TRAPPED BY BARRIER SHALL BE DISPOSED OF PROPERLY. 

TUBULAR SEDIMENT BARRIER DETAIL NOT TO SCALE 

l COMPACTED 
EARTH FILL 

1.5" TO 2" STONE 
FILLED CENTER 

SWALE SHALL BE FREE OF IRREGULARITIES WHICH MAY CAUSE 
PONDING. COMPACT FILLS AS NECESSARY TO STABILIZE MATERIAL. 

INSTALL TEMPORARY SEEDING OR 

STONE CHANNEL PROTECTION 
IMMEDIATELY AFTER GRADING ---' 

TEMPORARY DIVERSION SWALE 

6' MIN. 

SLOPE SWALE 1% TO 5% TO 
TEMPORARY SEDIMENTATION TRAP 

NOT TO SCALE 

L=6' x Drainage 
Area (Acres) 

PROFILE 

MAINTENANCE 

WEIR CREST 

1. SEDIMENT SHALL BE REMOVED AND THE TRAP SHALL BE RESTORED TO ITS ORIGINAL 
CAPACITY WIHEN THE SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN STORAGE 
VOLUME. SEDIMENT REMOVED SHALL BE DISPOSED OF SO THAT IT DOES NOT CAUSE A 
SEDIMENT PROBLEM AT ANOTHER LOCATION. 

2. THE STRUCTURE SHALL BE CHECKED BI- WEEKLY AND AFTER EVERY MAJOR STORM 
TO INSURE THAT IT IS WORKING PROPERLY AND IS NOT DAMAGED. DAMAGE TO THE 
STRUCTLRE SHALL BE REPAIRED IMMEDIATELY. 

3. 3/4" STONE SHALL BE CHECKED DURING INSPECTION AND REPLACED WHEN 
THE OPENINGS IN THE STONE HAVE BECOME CLOGGED. 

4. WHEN THE DRAINAGE AREA FLOWING INTO THE BASIN HAS BEEN FULLY STABILIZED, THE 
SEDIMENT TRAP SHALL BE REMOVED AND THE AREA VEGETATIED USING LOAM AND SEED 
WITH MULCH (OR SOD IF NECESSARY) WITHIN 72 HOURS OF THE REMOVAL OF THE BASIN. 

TEMPORARY SEDIMENT TRAP (TST) OUTLET 

COMPACTED 
EARTH FILL UNDISTURBED AREA 

ISOMETRIC VIEW 

NOT TO SCALE 
-0 
00 
..;­
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CURB RAMP (SEE SITE PLAN 
FOR TYPE AND LAYOUT)/'--+--

z 
<1: 
....J 
0.. 

F!' 
(.!) 
z 
w 
....J 

__J 
__J 

~ 
(f) 

4" WHITE 
PAINTED 

LINES (TYP) 

PAINTED 
HANDICAP 

SYMBOL (TYP, 

•rr ""/ 

8' (TYP) • I . 5' (MI N) • I· 
(8' FOR VAN SPACES) 

POST OR BUILDING 
MOUNTED R7-8 (R7-8P 
ADDED AT VAN SPACES, 
SEE SI TE PLAN FOR 
LOCATION) 

8' (TYP) 

PARKING STALL LAYOUT NOT TO SCALE 

4"R 

0 
I 

NOTES 

1. SYMBOL TO BE PAINTED IN ALL HANDICAPPED ACCESSIBLE SPACES IN WHITE PAINT (BLUE­
PAINTED SQUARE BACKGROUND OPTIONAL). 

PAINTED ADA SYMBOL NOT TO SCALE 

I I I 1-1;4 .. 
J_ ___ J_"' ,.-- .164. 

/ 

f,__ 3-1/8"·~=== 
TYPICAL 

ALUMINUM SIGN 
(SEE PLAN FOR 

TYPE) 

' 1/3 POST ~FICI :~TI 

lJ 

• • • • • 

7' (MIN) 
REDUCE TO 5' ONLY 
WHERE DIRECTED IN 
FIELD BY ,ENI;INEIER 

90' CUT OPTION 

' IN LEDGE DRILL & GROUT TO A MIN OF 2' 

VAN 

ACCESSIBLE 

NOTES 

R7-8P 
18,. X 9,. 

RESERVED 
PARKING 

R7-8 
12" X 18" 

1. ALL SIGNS SHALL MEET THE 
REQUIREMENTS OF AND BE 
INSTALLED AS INDICATED IN 
THE MANUAL ON UNIFORM 
TRAFFIC CONTROL DEVICES, 
LA TEST EDITlON. 

0 
I 

" 

' 0 
I 

;., 

0 
I ,._ 

TRANSITION 
CURB 

.. .. ::• . . 4 · ~:·. ·· ..• 
. . . " .... ': 

·.. ' . 
.. "· ... ~ ' " ... 

WIDTH OF RAMP VARIES, 
SEE PLAN 

CAST IN PLACE 4' x2' 
TRUNCATED DOME PANEL 
WHERE SHOWN ON PLAN 

TRANSITION CURB 

6' TYP. 4' 1-l,.•-------o•-l-l .... •o-----o•-t-1-+1-•--18", TYP. 

Ll 
~~ 

tl 
L 

STOP BAR, LOCATION 
MAY VARY AND MAY 
NOT COINCIDE WITH 
LOCATION OF STOP SIGN 

WHITE 
THERMOPLASTIC 
MARKING 

LOAM & SEED 

COMPACTED/ 
NATIVE SUB GRADE 

(OR FILL WHERE 
REQUIRED) 

W1DTH AS SHOWN ON PLANS 

SLOPE AS SHOWN ON PLANS 

LOAM & SEED 

'---- NHDOT ITEM 304.3 - 8" CRUSHED GRAVEL 

NOTE: SUB GRADE AREA TO BE PROOF ROLLED PER GEOTECHNICAL REPORT RECOMMENDATIONS. 

GRAVEL PATH CROSS SECTION NOT TO SCALE 

CROSSWALK TYPE B DETAIL NOT TO SCALE 

6"¢ GALVANIZED STEEL 
PIPE FILLED WITH 3,000 PSI CONCRETE 

GRANITE CURB 
STRAIGHT OR CURVED 

WEARING COURSE 

BINDER COURSE 

. ' 

. ' 
''l! · . ... 

. · . 

.. . 
J J 
Sz· (MIN{ 

WITH SMOOTH HOPE YELLOW SLEEVE. NOTES 

3,000 psi 
CONCRETE 

FOOTING 

. . . . . . . . . . 
• 

' . 
' . 

• • . . 
.. 4 ... t ... 

, -

l~ 

~--FINISH GRADE 

36" 

BOLLARD NOT TO SCALE 

1----SQUARE HOLLOW STRUCTURAL TUBING 
SIGN POST (NEOKRAFT P / N: 
NK2TUBE10FT/RUST PATINA 

1. SEE PLANS FOR CURB LOCATION. 

2. SEE PLANS FOR PAVEMENT CROSS SECTION. 

3. ADJOINING STONES SHALL HAVE THE SAME OR 
APPROXIMATELY THE SAME LENGTH. 

4. MINIMUM LENGTH OF CURB STONES = 4'. 

5. MAXIMUM LENGTH OF CURB STONES = 1 0'. 

6. MAXIMUM LENGTH OF STRAIGHT CURB STONES LAID ON 
CURVES - SEE CHART. 

7. CURB ENDS TO ROUNDED AND BATTERED FACES TO BE 
CUT WHEN CALL FOR ON THE PLANS. 

8. CURB SHALL BE INSTALLED PRIOR TO PLACEMENT OF 
TOP PAVEMENT COURSE. 

9. JOINTS BETWEEN CURB STONES SHALL BE MORTARED. 

VERTICAL GRANITE CURB 

SAWCUT EDGE 

6" LOAM & SEED 

18" (MIN) 

NHDOT ITEM !11304.3 -
CRUSHED GRAVEL 

RADIUS MAX. LENGTH 

21 ' 3' 

22'-28' 4' 

29'- 35' 5' 

36'-42' 6' 

43'-49' 7' 

50'-56' 8' 

57'-60' 9' 

OVER 60' 10' 

NOT TO SCALE 

16" -LONG 3/4" DIA. 
DEFORMED DOWEL 
AT 24" O.C. (ONE 

END COATED IN 
GREASE OR 

INSTALLED WITH 
PRE-FAB SLEEVE) 

1/8-1 / 4" W1DE x 1" DEEP SAWCUT 
OR 1/4-1/2" WIDE x 1' DEEP GROOVE 

W1TH 1/2" RADIUS TOOLED EDGES 
(BOTH SAME DAY AS POUR) 

I I ur----r/ I 

EXPANSION /CONSTRUCTION JOINT 

L BUILDING OR OTHER 
RIGID STRUCTlURE 
(DOWEL SIDEWALK 
TO BUILDING 
FOUNDATION AT 
BUILDING ENTRANCE 
LOCATIONS ONLY) 

L 
I 

ISOLATION JOINT 

SMOOTH 
TROWEL MEDIUM 

BROOM FINISH 

4"-THICK CONCRETE WALK 
4,000 PSI AIR ENTRAINED 

I I 

CONTROL!SAWCUT JOINT 

EXPANSION/CONSTRUCTION • I 
JOINT 30' 0 C (TYP) .. 

11 
CONTROL/SAWCUT JOINT 
5' O.C. (TYP) 

CURB PER PLAN 

PLAN 

SIDEWALK W1DTH VARIES 
SEE PLANS 

CON CRETE WITH POLY -FIBER ---i::::::2-:-:-"'-::':"'"'....,..,."?i':"7':TI~7J REINFORCING 

9" COMPACTED CRUSHED 
GRAVEL NHDOT ITEM !11304.3 

COMPACTED SUBGRADE 

VERTICAL GRANITE CURB 
(SEE CURB DETAIL) 

SECTION 

I 
I 

CONCRETE SIDEWALK DETAIL NOT TO SCALE 

BUILDING FACE 

3' TYP. 

GRADE AS SHOWN 
ON PLANS 

2 x 12 PVC OR METAL EDGING 
(MATERIAL AS APPROVED BY ARCHITECT) 

SLOPE AS SHOWN ON PLAN 
----L.±~-;c.,-;-. 'c:-'· ~-:t't"-~""""""-

DRIP EDGE DETAIL 

9" THICK WASHED RIVER STONE, SIZE 1.5" TO 2.5", TAMPED TO 
DEPTH OF 6". STONE COLOR TO BE APPROVED BY ARCHITECT. 

BANK RUN GRAVEL, 6" THICK 

NOT TO SCALE 

SEE CURB DETAIL. 
WHERE APPLICABLE 

. 
' . . . . 

'" ::.::· . ... .. 
-:.::' ',. ~ 

: .'·· ·~- 4 

:.:':: 
• >: ••• , ... ,. 

.------- FINISH GRAD E 

L 
·~,;~ 

-·;,: 
·.. :· .. : . 

'· ·.• '.: 

.... .. . ., . 

36" 

-~.;u:_,,,.. VERTICAL EDGE OF SAWCUT JOINT. 
COAT VERTICAL EDGE OF JOINT WITH RS-1 
EMULSION 1M MEDIATELY PRIOR TO PLACING 
PAVEMENT PATCH. 

SEE PAVEMENT DETAIL 

CROSS SLOPE 

. .. 

FINISH GRADE (TYP.) 

I 
VARIES 

12" 
MIN . 

I ENGJH: AS REQUIRED 

WEIGHT PER LINEAR FOOT· 2.50 LBS (MIN.) 

HOLES· 3/ 8" DIAMETER, 1" C-C FIULL LENGTH 

SJlll.;_ SHALL CONFORM TO ASTM A-499 (GRADE 
60) OR ASTM A-576 (GRADE 1070 - 1080) 

·.·:: -1. .., 4 ... I .- .,;\. 

~0og~N~si coNcRm7"t.:~IL~,:,,::. -cf;'·:'' 
6" MIN. 
COMPACTED 
CRUSHED GRAVEL 18" 
BLANKET------' 

CONSTRUCT BITlUMINOUS CONCRETE PAVEMENT 
(SEE PAVEMENT CROSS SECTION) 

TlRENCH OR OTHER EXCAVATION PER PLANS 

• . . 4 

.... . : - . .... .. f .. .. . .. 
·. .. "· ... 

- . ... 

2" NHDOT ITEM 403.1 2 - HOT BITUMINOUS CONCRETE WALK 
SINGLE COURSE (TYPE 12 mm) 

6" NHDOT ITEM 304.3 - MODIFIED CRUSHED GRAVEL 

'---,C•OMPACTED NATIVE SUBGRADE 

NOTE: SUBGRADE AREA TO BE PROOF ROLLED PER GEOTECHNICAL REPORT RECOMMENDATIONS. SIGN DETAILS NOT TO SCALE SIGN BOLLARD DETAIL NOT TO SCALE TYPICAL PAVEMENT SAWCUT NOT TO SCALE BITUMINOUS CONCRETE SIDEWALK NOT TO SCALE 
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COR 

C OR 

SQUARE FEET OF CONCRETE THRUST 
BLOCKING BEARING ON UNDISTURBED MATERIAL 

REACTION PIPE SIZE 
TYPE 4" 6" 8" 10" 12" 

A 90" 0.89 2.19 3.82 11.14 17.24 
B 180" 0.65 1.55 2.78 8.38 12.00 
c 45" 0.48 1.19 2.12 6.02 9.32 
D 22-1/2' 0.25 0.60 1.06 3.08 4.74 
E 11-1/4' 0.13 0.30 0.54 1.54 2.38 

NOTES· 

r 
UNDISTURBED 
MATERIAL (TYP.) 

VOLUME OF CONCRETE 
AS DETERMINED BY 
ENGINEER 

1. POUR THRUST BLOCKS AGAINST UNDISTURBED 
MATERIAL. VvHERE lRENCH WALL HAS BEEN 
DISTURBED, EXCAVATE LOOSE MATERIAL AND 
EX1END THRUST BLOCK TO UNDISTURBED 
MATERIAL NO JOINTS SHALL BE COVERED 
"'VVTH CONCRETE. 

2. ON BENDS AND TEES, EXTEND n1RUST !3LOCKS 
FULL LENGTH Of FlTllNG. 

3. PLACE BOARD IN FRONT OF ALL PLUGS 
BEFORE POURING THRUST BLOCKS. 

4. WHERE M.J. PIPE IS USED, M.J. PLUG \11TH 
RETAINER GLAND MAY BE SUBSTITUTED FOR 
ENO BLOCKINGS. 

5. POLYETHYLENE (6 MIL) SHALL BE PLACED 
AROUND FlTllNGS PRIOR TO CONCRETE 
PLACEMENT. 

LOAM AND SEED OR 
OTHER SURFACE 

NON-PAVED AREA 

TREATMENT PER PLANS---'-

5' COVER (MIN) 
(7' COVER MAX) 

SUITABLE EXCAVATED 
BACKFILL OR CLEAN 
GRANULAR BACKFILL 

MATERIAL COMPACTED 
AS SPECIFIED 

6" NOMINAL 
(12" IN LEDGE) 

PAVED AREA 

SEE PAVEMENT SECTION 

CAUTION TAPE READING 
"CAUllON WATER LINE 
BURIED BELOw" 

SUITABLE EXCAVATED 
BACKFILL MATERIAL, OR 
GRANULAR MATERIAL 
WHERE SPECIFIED, 
COMPACTED IN 12" 
LIFTS TO 95% 
STANDARD PROCTOR 
MAXIMUM DENSITY. 

SAND BLANKET/BARRIER 

SERVICE TAP 

SIEVE SIZE % FINER BY WEIGHT 

liQIES. 

1/2" 

200 

90 - 100 

0 - 15 

1. BACKFILL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MATERIAL, AND SAND BLANKET 
SHALL BE COMPACTED TO NOT LESS THAN 95% OF AASHTO T 99, METHOD C. SUITABUE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO T 99, 
METHOD C. 

2. WATER MAINS SHALL BE POLY WRAPPED. 

3. WATER MAINS SHALL HAVE 3 WEDGES PER JOINT. 

THRUST BLOCKING DETAIL NOT TO SCALE WATER MAIN TRENCH NOT TO SCALE 

CLEAN GRANULAR 
BACKFILL MATERIAL 

COMPACTED AS 

NON-PAVED AREA 

SPECIFIED -------!::::::,:::: 

PAVED AREA 

SEE PAVEMENT SECTION 

1-- SEE PAVEMENT SECTION 

1-- SEE PAVEMENT SECTION 

CAUTION - WARNING 
TAPE 18" BELOW 

NOTE: NO MANHOUE STEPS. 

SURF ACE -------j;':""P~~~P:Sf.f:*-J 

SAND BLANKET 
AS SPECIFlED 

BELOW -----ii--J: 

NON-WOVEN 
GEOTEXTILE 

A.O.S.=70 OR LESS-----/ 

HDPE (SMOOTH 

' 

ADJUST TO GRADE WITH BR 
2 COURSES (MINIMUM) 
MAXIMUM 12" ADJUSTMENT 

..,o14---SCREENED GRAVEL OR 
' CRUSHED STONE BEDDING 

FOR FULL WIDTH OF THE 
TRENCH UP TO SPRINGLINE OF 

~~ ).;:~,7· '7, ,;,..,..,,;,,· V, PIPE, 6" BELOW PIPE IN EARTH 

' AND 12" BELOW PIPE IN ROCK 

2'-o" M 
4'-0" M 

ICK. 

-
IN. 

~ AX. 
-

<!;;;,i {:<" 

: ;~t L~ 

30" CLEAR OPENING INCLUDING FRAME 

rAND COVER (HINGED PAMREX) 
WITH PICK-HOLES 
(HEAVY DUTY, U.S. MADE) 

FRAME TO BE SET 
IN BED OF MORTAR 

s~:~ H' ;:-· 

_;;; MORTAR ALL AROUND 

8" MIN. 

ECCENTIRIC CONE 
TOP OR SLAB 

' 0 
I 

in 

"' lj;' 
0 
() 

PAY LIMIT (FACE OF EXISTING BUILDING) 

GRADE 

TYPE "K" 
COPPER TUBING 

GOOSENECK 
( TYPICAL) 

0 

~-1--- EXTENSION CURB BOX 
(ERIE TYPE) WITH 
ROPE THREAD 

_,---t- CURB STOP BALL 
VALVE WITH INLET 
AND OUTLET 
COMPRESSION JOINT 

EXISTING 
SERVICE LINE 

BOX COVER 
TO BE MARKED 
"WATER" 

VALVE BOX w 
ll. 

DESIGNED FOR a: 
USE WITH 
RESPECTIVE 
VALVE 

CONCRETE SUPPORT 
CRADLE- -----

SECTION 

VALVE BOX 

D w 
(IN) (IN) 

~ _5_ 
6 5 
8 9 

'----RESILIENT SEATED 
GATE VALVE, SIZES 
4" -12", NRS. OPEN LEFT 
PUSH ON W/FIELD LOCK 
RESTRAINING GASKETS. 
(BY U.S. PIPE OR APPROVED 
EQUAL.) 

CORPORATION STOP BALL VALVE, AWWA TAPER 
(CC) INLET AND OUTLET COMPRESSION JOINT. 
MINIMUM TWO FULL THREADS IN DUCTILE IRON 
PIPE. THREE FULL THREADS IN CAST IRON. 
OTHERWISE USE SERVICE SADDLE. 

'--- CONCRETE PAVER 
2"x8"x16" 

WATER VALVE DETAIL NOT TO SCALE 

EXISTING WATER MAIN 

NOTES 

1. PROV1DE NEW LINE USING CONTINUOUS LENGTHS OF COPPER. NO COUPLING 
ALLOWED IN ROADWAY WITHOUT APPROVAL OF ENGINEER. 

2. TAPS TO BE MADE AT APPROXIMATELY 2:00 & 10:00 

3. PROV1DE FOR SERV1CE LINE CONTRACTION AND EXPANSION BY INSTALLING "S" IN 
SERV1CE LINE NEAR MAIN. 

4. IF SERV1CE IS INSTALUED WITH LESS THAN 5' COVER, INSULATE OVER LINE. 

5. REMOVE EXISTING CURB STOP. 

6. CONNECT CURB STOP TO EXISTING SERV1CE LINE AT PROPERTY LINE OR AT 
LOCATION APPROVED BY THE ENGINEER (NO COUPLING WITHOUT APPROVAL OF 
ENGINEER) AFTER PRESSURE TESTING AND DISINFECTION. 

7. SHUT OFF EXISTING CORPORATION AND REMOVE OR ABANDON EXISTING SERV1CE 
LINE. 

8. CURB BOX SHALL BE SET IN THE GRASS/LANDSCAPE AREA BETWEEN CURB AND 
SIDEWALK UNUESS DIRECTED OTHERWISE. 

SEE NOTE 2 

MJ GATE VALVE 
AS SHOWN ON 

CONCRETE ANCHOR 

NOTES: 

FOSTER TYPE ADAPTER 

MEGA-LUG TYPE 
MECHANICAL JOINT 
RETAINER GLAND 

1. GATE VALVES SHALL OPEN RIGHT, PER CITY STANDARDS. 

2. BRANCH PIPING SHALL BE MECHANICALLY RESTRAINED AS 
NOTED UNDER THRUST BLOCK DETAIL REQUIREMENTS. 

9. 2" OR LARGER SERV1CE CONNECTIONS SHALL USE A STAINLESS STEEL SERV1CE 
SADDLE. 

TEE & GATE VALVE ASSEMBLY DETAIL NOT TO SCALE 

SERVICE CONNECTION DETAIL NOT TO SCALE 

= 
FLOW LINE 

213/1.. ~r .J 
I I r II :-

1 I I I I I I I 11 ;.,l ~L 1 

~ SECTION A-A 

A--- v CJCJCJ 
CJCJCJ r= 

CJCJCJ ?== . 
~ 
f 

F ~ ~ CJCJCJ ., - i==l "' - " l!=!ffi ;;; ~ ~ H 
1Hb1-1 E 

CJ 
5 118'" c.c. 

~ 

A-
PLAN 

21 1/2" 

j 
7/1 

I 

. 

ALTERNATE 1 
NHDOT GRAY CAST 
IRON FRAME & GRATE 
NEENAH R-3433, 
R-3570, R-3570-A OR 
APPROVED EQUIVALENT 

•• 

NOTE: INSTALL "CATCH BASIN LINER", 
MODEL #68896 BY EJ PRESCOTT OR 
APPROVED EQUAL WITH CAST IRON 
GRATE TYPE B (US MADE) ON ALL 
SnRUCTURES. 

s ~I ·~·· 
,----'--.r--"-1-------ll_ CAST IRON FRAME (3 OR 

\ TOP OF GRATE 

ADJUSTING TOP RING FlTnNG ~~~~~-' -l)j~~~~ 
FRAME TO GRADE MAY ALSO " 3• 

BE DONE (~ c6~~~E~R~1~s) -------:;[~=!~==~~~ 

MORTAR ALL 
AROUND 

ECCENTRIC TOP (CONCENTIRIC T 
OR SLAB TOPS MAY BE USED 

WITH APPROVAL OF ENGINEER)---~-/ 8" 2'x2' OPEN 8" 

HOLE CAST TO PLAN 

k oR-N-SEAL 

"THE EUMINATIOR" HOOD BY 
KLEANSTREAM.COM. DRILL 
A 1/2" HOLE NEAR TOP. 

(2'x4' w/ DBL. 
2' 

GRATE) 

48" (MIN.) I.D. 

RISER 

3' 

4' SUMP 
SEE DETAIL A 

4' 
BASE 

5" 

VARIES 

INTERIOR, NOTE 2) __ _,. ""-- ROCK SUBGRADE f.' \ ~STEEL REINFORCED :0 %.f1~~~5j!~~~~ 4 FLANGE DEPENDING ON 

L___ ~·.poz4'1==~2~2 #1 :,o<"==:d~-, LOCATION) (TEMPLATE) 

NOTES· 
1. BACKFlLL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MATERIAL, AND SAND BLANKET 

SHALL BE COMPACTED TO NOT LESS THAN 95% OF AASHTO T 99, METHOD C. SUITABLE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO T 99, 
METHOD C. 

2. ALL PIPE SHALL BE HDPE WITH SMOOTH INTERIOR AND CORRUGATED EXTERIOR, ADS TYPE N-12 OR 
APPROVED EQUAL 

SANQ BLANKET/BARRIER 

SIEVE SIZE 

1/2" 
200 

% FINER BY WEIGHT 

90 - 100 

0- 15 

STORM DRAIN TRENCH 

SCREENED GRAVEL OR CRUSHED STONE BEDDING* 

SIEVE SIZE 

1" 

3/4" 
3/8" 

#4 

#8 

% PASSING BY WEIGHT 

100 

90 - 100 
20- 55 

0 - 10 

0 - 5 

* EQUIVALENT TO STANDARD STONE SIZE #67 -
SECTION 703 OF NHDOT STANDARD SPECIFlCA TIONS 

NOT TO SCALE 

RUBBER ~ 
(TYP.) 

1 LAYER OF BUTYL 
JOINT COMPOUND 

HOUE CAS T TO PLAN ~ 

~ 
11,11 
I I I I 
II I I 
I I I I 
I I I I 

N-SEAL .~ 
>IBLE BOO: 

KOR 
FUE 

"' 
12" MIN. 

48" (MIN.) - 60" I.D. 

FILL AROUND 
PIPE WITH 
NON-SHRINK 
GROUT (TYP) 

5" MIN. J 

~ 

. . 
6 BEDDING OF 1/2 TO 
3/4" CRUSHED STONE 

DRAIN MANHOLE DETAIL 

5" MIN. 

\. --' 
6" MIN. 

'' " ( '' " '' " '' " '' " 

j 6" MIN. \ 
11 

NOT TO SCALE 

3/8" MORTAR 
JOINTS 

~ 
" -'...-- SQUARE 

NOTES 

2' DIA. 

PRECAST 
CIRCULAR 

29" 

2' SQ. 

CONCRETE 
BLOCKS 

SECTION 8-8 
GRATE & FRAME DETAIL 

1. ALL SECTIONS SHALL BE CONCRETE CLASS AA (4000 PSI). 

FRAME 
BLOCKS 

2. CIRCUMFERENTIAL REINFORCEMENT SHALL BE 0.12 SQ.IN. PER LINEAR FT. IN 
ALL SECTIONS AND SHALL BE PLACED IN THE CENTER THIRD OF THE WALL. 

3. THE TONGUE OR GROOVE OF THE JOINT SHALL CONTAIN ONE LINE OF 
CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 0.12 SQ. IN. PER LINEAR FT. 

4. RISERS OF 1', 2', 3' & 4' CAN BE USED TO REACH DESIRED DEPTH. 
5. THE SnRUCTURES SHALL BE DESIGNED FOR H20 LOADING. 
6. USE H20 LOADING SLAB TOP SECTION IN LIEU OF ECCENTRIC TOP WHERE 

PIPE INVERT IS WITHIN 4' OF FINISH GRADE. 
7. FRAME AND GRATE DIMENSIONS ARE TYPICAL BUT MAY VARY BASED ON 

PRODUCT SELECTED OR EQUIVAUENT APRROVED BY THE ENGINEER. 

DEEP SUMP CATCH BASIN 

2 1/8"± 

1 LAYER OF 
BUTYL 
RUBBER 
JOINT 
COMPOUND 

5" WALL r-

(TYP.) __ __jl-J'\,.---'---

DETAIL A 
(TONGUE & GROOVE JOINT) 

SECTION A-A 

4" 

t 
2 1/8"± 

PLAN-ECCENTRIC CONE 0 
NOT TO SCALE ~ 

(L 
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CAUTION TAPE 

FINISH GRADE 

EXCAVATION AND BACKFILL IN 
ACCORDANCE WITH UTILITY 
COMPANY STANDARDS ----'!jj¥,.£.7' 

TIRACER WIRE 

SEE PAVEMENT 
SECTION 

U~l~~~~~~:y) ----t·:c,· '::..,.::..,'·.;:.'::..,··~ ·::..,·';.,' 6 : ; . ; \" ; ·< 
.. ,· 

6" 

GAS PIPELINE MATERIAL 
AND INSTALLATION BY 

UTILITY COMPANY--- 6" ·· .. : ··.:. · ( .. ·' :, , . .-·< ... : ·:· •. • _-: .• ·~· · :. r 
' · . . . ,, . • . lili. · ....... , . . ...... ·, :··.·. :. :' rl 

SAND BLANKET/BARRIER '---sAND BEDDING, 
NHDOT 304.1 OR 
AS SPECIFIED BY 
UTILITY COMPANY 

SIEVE SIZE 

1/2" 

200 

% FINER BY WEIGHT 

90 - 100 
0 - 15 

NOTES 

1. CONTIRACTOR TO COORDINATE WITH UTILITY COMPANY AND PROVIDE ALL EXCAVATION, COMPACTION 
AND BACKFILL FOR PIPE INSTALLATION WITHIN THE PROJECT SITE. 

2. BACKFILL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MATERIAL, AND SAND BLANKET 
SHALL BE COMPACTED TO NOT LESS THAN 95% OF AASHTO T 99, METHOD C. SUITABLE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO T 99, 
METHOD C. 

GAS TRENCH 

.• 
~ 

0 
~ -
II 

w 
~ 

=> 
~ 
~ 
w 
~ 

"-
~ 
~ 

I'! 

C OR 

C OR 

* 
VIERTICA.L.:..--____.­
BENDS-

SQUARE FEET OF CONCRETE TIHRUST 
BLOCKING BEARING ON UNDISTIJRBED MATERIAL 

REACTION PIPE SIZE 
TYPE 4" 6" 8" 10" 12" 

A 90' 0.89 2.19 3.82 11.14 17.24 
B 180' 0.65 1.55 2.78 8.38 12.00 
c 45' 0.48 1.19 2.12 6.02 9.32 
D 22-1/2' 0.25 0.60 1.06 3.08 4.74 
E 11-1/4' 0.13 0.30 0.54 1.54 2.38 

NOTES; 

NOT TO SCALE 

L 

UNDISTURBED 
MATERIAL (TYP.) 

VOLUME OF CONCRETE 
AS DETERMINED BY 
ENGINEER 

1. POUR THRUST BLOCKS AGAINST UNDISTURBED 
MATERIAL, WHERE lRENCH WALL HAS BEEN 
DISlURBED, EXCAVATE LOOSE MATERIAL AND 
EXTEND THRUST BLOCK TO UNDISTURBED 
MATERIAL NO JOINTS SHALL BE COVERED 
WITH CONCRElE. 

2. ON BENDS AND TEES, EXTEND THRUST BLOCKS 
FULL LENGTH OF FlTllNG. 

3. PLACE BOARD IN FRONT OF ALL PWGS 
BEFORE POURING THRUST BLOCKS. 

4. YIHERE M.J. PIPE IS USED, M.J. PLUG IMTH 
RETAINER GLAND MAY BE SUBSTITUTED FOR 
END BLOCKINGS. 

5. POLYETHYLENE (6 MIL) SHALL BE PLACED 
AROUND FlTllNGS PRIOR TO CONCRETE 
PLACEMENT. 

THRUST BLOCKING DETAIL NOT TO SCALE 

CAST OR CORED INLET 
FOR 6" UNDERDRAIN 

(SEE PLANS FOR LOCATION) 

16" ROUND BEEHIVE GRATE 
(NEENAH OR APPROVED 

EQUIVALENT) WITH FRAME 
CAST IN STIRUCTURE TOP SLAB 

24" O.D. SLAB 
TOP SECTION 

ROUND BEEHIVE GRATE 
(SEE ABOVE) -------/J 9" 

ADS N-12 
OUTLET PIPE 

BERM ELEVATION 

TOP INVERT ----p::y'"A";"A'~;;i,l!!!!c~~~~~~'r-'.......,"""'"'~ 
ELEVATION 

24" DIA. CLEAR 
OPENING (MIN) 

6" BEDDING OF 
3/4" STONE 

' 

CONSTRUCTION SPECIFICATIONS 

CAST OR CORED INLET 
FOR 6" UNDERDRAIN 

12" ADS N-12 
OUTLET PIPE 

COMPACTED NATIVE 
SUBGRADE 

1. OUTLET STIRUCTURE SHALL BE CONSTIRUCTED ONSITE OR PRECAST TO EQUAL DIMENSIONS. 

2. ALL JOINTS AND PIPE OPENINGS SHALL BE SEALED WATERTIGHT WITH MORTAR. 

3. STIRUCTIJRE IS TO BE BUILT TO WITIHSTAND H20 LOADING. 

4. SOIL UNDERLYING THE STIRUCTURE'S GRAVEL BASE PAD AND THE PAD ITSELF ARE TO BE 
COMPACTED TO 95% MODIFIED PROCTOR. 

5. ALL CONCRETE SHALL BE 4,000 PSI MINIMUM. 

OUTLET STRUCTURE DETAIL NOT TO SCALE 

NON-PAVED AREA PAVED AREA 
LOAM AND SEED OR 

OTIHER SURFACE 
TIREATIMENT PER PLANS---~ 

5' COVER (MIN) 
(7' COVER MAX) 

SEE PAVEMENT SECTION 

'·7':":·''""'""'·'~""++-m!..!..!.--- CAUTION TAPE READING 

SUITABLE EXCAVATED 
BACKFILL OR CLEAN 

GRANULAR BACKFILL 
MATERIAL COMPACTED 

AS SPECIFIED --+----;!;f:;:;:j 

AS SPECIFIED 

6" NOMINAL 
(12" IN LEDGE) 

3' (MIN) 

"CAUTION WATER LINE 
BURIED BELOW" 

..• ·f.;&-;8*--- SUITABLE EXCAVATED 
BACKFILL MATERIAL, OR 
GRANULAR MATERIAL 
WHERE SPECIFIED, 
COMPACTED IN 12" 
LIFTS TO 95% 
STANDARD PROCTOR 
MAXIMUM DENSITY. 

SAND BLANKET/BARRIER 

SIEVIE SIZE 

1/2" 

200 

% FINER BY WEIGHT 

90 - 100 

0 - 15 

1. BACKFILL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MATERIAL, AND SAND BLANKET 
SHALL BE COMPACTED TO NOT LESS TIHAN 95% OF AASHTO T 99, METHOD C. SUITABLE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO T 99, 
METHOD C. 

2. WATER MAINS SHALL BE POLY WRAPPED. 

3 . WATER MAINS SHALL HA VIE 3 WEDGES PER JOINT. 

WATER MAIN TRENCH NOT TO SCALE 

CITY OF PORTSMOUTH, PLANNING BOARD 

CHAIRMAN DATE 

SLOPE AS SHOWN ON PLANS 

:_.:::::::::::f-.- FILTER MEDIA 3/4" WASHED CRUSHED STONE BEDDING 

SEE PLANS FOR DIMENSIONS 
3"-THICK COARSE CRUSHED 
STONE APRON, NHDOT ITEM 
304.5 

CRUSHED STONE BEDDING* 

(SEE TIHIS SHEET) 

6" PERFORATED 
UNDERDRAIN 

* EQUIVALENT TO STANDARD STONE SIZE fl67 -
SECTION 703 OF NHDOT STANDARD SPECIFICATIONS 

SEE PAVIEMENT CROSS SECTION LOAM AND SEED AS 
SPECIFIED, GRADE PER 
PLANS 

ROOF DRIPLINE FILTER NOT TO SCALE STONE (VELOCITY REDUCTION) APRON NOT TO SCALE 

WET TOLERANT SEED MIX (TYP). 
SEE LANDSCAPE PLANS 

GRASS OR 
LANDSCAPING 

PONDING AREA 

)':'-4\))llf-,--.,..Y..,_,...L.1i))JI,~lUJtc-=;:=:.,;.:~..._~~~--.J- BOTIOM ELEVATION (SEE PLANS FOR ELIEVATIONS) 

OUTILET STIRUCTIURE (TYP 
(SEE PLANS FOR ELEVA.TIOINS)-~ ~.,......c~'-":'-~~'--,-0/ 18" SOIL FILTER MEDIA (OPTION A OR B BELOW) 

PEA GRAVEL (3/B") 

POL~;R~~~~~A~~~~ '~~~i~~~;i~~;~;i~~~~~~;718~"13/4" WASHED CRUSHED STONE BEDDING 
(PROVIDE 6" STONE ABOVE 

AND BELOW PIPE WHERE 
• CRUSHED STONE BEDDiNG 

SIEVE SIZE % PASSING BY WEIGHT 
SHOWN ON ,N\---

SCARIFIED EXISTING NATIVE EARTH 

NOTES 

1. WHEN CONTIRACTOR EXCAVATES RAIN GARDEN AREA TO SUBGRADE, DESIGN ENGINEER SHALL 
PERFORM SUBSURFACE EVALUATION PRIOR TO THE PLACEMENT OF ANY SELECT MATERIAL OR 
OTHER BACKFILL. 

2. SOIL FILTER MEDIA SHALL BE EITIHER OPTION A OR OPTION B AT CONTIRACTOR'S DISCRETION. 
3. DO NOT PLACE TIHE RAIN GARDEN INTO SERVICE UNTIL THE BMP HAS BEEN PLANTED AND ITS 

CONTIRIBUTING AREAS HAVE BEEN FULLY STABILIZED. 
4. DO NOT DISCHARGE SEDIMENT-LADEN WATERS FROM CONSTRUCTION ACTIVITIES (RUNOFF, WATER 

FROM EXCAVATIONS) TO THE RAIN GARDEN AREA DURING ANY STAGE OF CONSTIRUCTION. 
5. DO NOT TIRAFFIC EXPOSED SOIL SURFACE WITH CONSTIRUCTION EQUIPMENT. IF FEASIBLE, PERFORM 

EXCAVATIONS WITH EQUIPMENT POSITIONED OUTSIDE TIHE LIMITS OF THE INFILTIRATION COMPONENTS 
OF THE SYSTEM. 

MAINTENANCE REQUIREMENTS 

o SYSTEMS SHOULD BE INSPECTED AT LEAST TWICE ANNUALLY, AND FOLLOWING ANY RAINFALL 
EXCEEDING 2.5 INCHES IN A 24-HOUR PERIOD, WITH MAINTENANCE OR REHABILITATION CONDUCTED 
AS A WARRANTED BY SUCH INSPECTION. 

o PRETIREA TIMENT MEASURES SHOULD BE INSPECTED AT LEAST TWICE ANNUALLY, AND CLEANED OF 
ACCUMULATED SEDIMENT AS WARRANTED BY INSPECTION, BUT NO LESS THAN ONCE ANNUALLY. 

o AT LEAST ONCE ANNUALLY, SYSTEM SHOULID BE INSPECTED FOR DRAWDOWN TIME. IF 
BIORETENTION SYSTEM DOES NOT DRAIN WITIHIN 72-HOURS FOLLOWING A RAINFALL EVENT, THEN A 
QUALIFIED PROFESSIONAL SHOULD ASSESS THE CONDITION OF THE FACILITY TO DETERMINE 
MEASURES REQUIRED TO RESTORE FILTIRATION FUNCTION OR INFILTIRATION FlJNCTION (AS 
APPLICABLE), INCLUDING BUT NOT LIMITED TO REMOVAL OF ACCUMULATED SEDIMENTS OR 
RECONSTIRUCTION OF TIHE FILTER MEDIA. 

• VEGETATION SHOULD BE INSPECTED AT LEAST ANNUALLY, AND MAINTAINED IN HEALTIHY CONDITION, 
INCLUDING, PRUNING, REMOVAL, AND REPLACEMENT OF DEAD OR DISEASED VEGETATION, AND 
REMOVAL OF INVASIVE SPECIES. 

DESIGN REFERENCES 

o UNH STORMWATER CENTER 

• EPA (1999A) 
• NEW HAMPSHIRE STORMWA TER MANAGEMENT MANUAL, VOLUME 2, DECEMBER 2008 AS AMENDED. 

TYPICAL RAINGARDEN 

BOTTOM OF PRACTICE 
1" 100 

3/4" 90 - 100 

3/B" 20 - 55 

114 0-10 
/18 0-5 

* EQUIVALENT TO STANDARD STONE 
SIZE /167 - SECTION 703 OF NHDOT 
NHDOT STANDARD SPECIFICATIONS 

FILTER MEDIA MIXTURES 

Component Material 

ASTM C-33 concrete sand 

Loamy •sand topsoil, with 
fines as indicated 

Moderately fine shredded 
bark or 1 wood fiber mulch, 
with fines as indicated 

Moderately fine shredded 
bark or wood fiber mulch, 
with fines as indicated 

Loamy coars e sand 

Percent of 
Mixture by 

Volume 
Sieve 
No. 

Filter Media Option A 

50 to 55 

20 to 30 200 

20 to 30 200 

Filter Media Option B 

20 to 30 200 

1D 

20 
70 to 80 

60 
200 

Gradation of material 
Percent by Weight 

Passing Standard Sieve 

15 to 25 

< 5 

< 5 

85 to 100 

70 to 100 

15 to 40 

8 to 15 
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MANHOLE NOTES: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

B. 

9. 

IT IS THE JNTENllON OF THE NHDES llHAT llHE MANHOLE, 
INCLUDING ALIL COMPONENT PARTS, HAVE ADEQUATE SPACE, 
STRENGllH AND LEAKPROOF QUALillES CONSIDERED NECESSARY 
BY llHE COMMISSION FOR llHE INTENDED SERVICE. SPACE 
REQUIREMENTS AND CONFIGURAllONS, SHALL BE AS SHOWN ON 
llHE DRAWING. MANHOLES MAY BE AN ASSEMBLY OF PRECAST 
SECllONS, WlllH OR WlllHOUT STEEL REINFORCEMENT, WlllH 
ADEQUATE JOINllNG, OR CONCRETE CAST MONOLillHICALLY IN 
PLACE WlllH OR WlllHOUT REINFORCEMENT IN ANY APPROVED 
MANHOLE. llHE COMPLETE STRUCTURE SHALL BE OF SUCH 
MATERIAL AND QUALITY AS TO WlllHSTAND LOADS OF 8 TONS 
(H-20 LOADING) WlllHOUT FAILURE AND PREVENT LEAKAGE IN 
EXCESS OF ONE GALILON PER DAY PER VERllCAL FOOT OF MAN­
HOLE CONllNUOUSL Y FOR llHE LIFE OF THE STRUCTURE, A PERIOD 
GENERALLY IN EXCESS OF 25 YEARS IS TO BE UNDERSTOOD IN 
BOllH CASES. 

BARRELS AND CONE SECllONS SHALIL BE PRECAST REINFORCED. 

PRECAST CONCRETE BARREL SEC]ONS CONES AND BASES SHALL 
CONFORM TO ASTM C478. 

LEAKAGE TEST SHALL BE PERFORMED IN ACCORDANCE WlllH llHE 
TOWN'S STANDARD SPECIFICAllONS. 

INVERTS AND SHEI YES MANHOLES SHALL HAVE A BRICK PAVED 
SHELF AND INVERT CONSTRUCTED TO CONFORM TO THE SIZE OF 
PIPE AND FILOW AT CHANGES IN DIRECllON. llHE INVERTS SHALL 
BE LAID OUT IN CURVES, OF llHE LONGEST RADIUS POSSIBLE 
TANGENT TO llHE CENTER LINE OF llHE SEWER PIPES. SHELVES 
SHALL BE CONSTRUCTED TO llHE ELEVAllON OF llHE HIGHEST 
PIPE CROWN AND SLOPE TO DRAIN TOWARD llHE FLOWING 
llHROUGH CHANNEL. UNDERLAYIMENT OF INVERT AND SHELF 
SHALL CONSIST OF BRICK MASONRY. 

FRAMES AND COVERS MANHOLE FRAMES AND COVERS SHALIL BE 
OF HEAVY DUTY DESIGN AND PROVIDE A 30-INCH CLEAR OPENING. 
A 3-INCH (MINIMUM HEIGHT) LETIER "S" FOR SEWERS OR "D" FOR 
DRAINS SHALL BE PLAINLY CAST INTO llHE CENTER OF EACH 
COVER. 

BEDDING SCREENED GRAVEL AND/OR CRUSHED STONE FREE 
FIROM CLAY, LOAM, ORGANIC MATTER AND MEEllNG ASllM C33. 

100% PASSING 1 INCH SCREEN 
90-100% PASSING 3/4 INCH SCREEN 
20-55% PASSING 3/8 INCH SCREEN 

0-10% PASSING #4 SIEVE 
0-5% PASSING #8 SIEVE 

WIHERE ORDERED BY llHE ENGINEER TO STABILIZE llHE BASE, 
SCREENED GRAVEL OR CRUSHED STONE 1-1/2" TO 1/2" SHALL BE USED. 

CONCRETE FOR DROP SUPPORT SHALL CONFORM TO llHE 
REQUIREMENT FOR CLASS A (3000 LBS.) CONCRETE OF 
llHE NEW HAMPSHIRE DEPARllMENT OF TRANSPORTAllON 
STANDARD SPECIFICAllONS AS FOLLOWS: 

CEMENT 6.0 BAGS PER CUBIC YARD 
WAllER 5. 75 GALILONS PER BAG CEMENT 
MAXIMUM SIZE OF AGGREGATE 1 INCH 

FLEXIBLE JOINT A FLEXIBLE JOINT SHALIL BE PROVIDED 
WlllHIN THE FOLLOWING DISTANCES: 

PVC PIPE - 60" 
RCP & Cl PIPE - ALL SIZES - 48" 
AC & VC PIPE - UP llHROUGH 12" DIAMETER - 1B" 
AC & VC PIPE - LARGER llHAN 12" DIAMETER - 36" 

10. SHAI LOW MANHOLE IN LIEU OF A CONE SECllON, WIHEN MANHOLE 
DEPllH IS LESS llHAN 6 FlEET, A REINFORCED CONCRETE SLAB 
COVER MAY BE USED HAVING AN ECCENTRIC ENTRANCE OPENING 
AND CAPABLE OF SUPPORllNG H-20 LOADS. 

SAND BLANKET 

4'" COMPACTED 
LOAM & SEEC>--.., 

AS SPECIFIED BELOW 

UNDISlURBED SOIL 

(WHICHEVER IS GREA TIER) 

SEE PAVEMENT/PATH SECTION 

---CFWSHED STONE BEDDING AS 
SPECIFIED FOR FULL WIDllH 
OF THE TRENCH UP TO 
SPRINGLINE OF PIPE, 
6" BELOW PIPE IN EARllH AND 
12" BELOW PIPE IN ROCK 

ROCK SUBGRADE 
(TEMPLATE) 

BACKFILL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MAllERIAL, AND SAND BLANKET 
SHALL BE COMPACTED TO NOT LESS THAN 95% OF AASHTO T99, MEllHOD C. SUITABLE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO T 99, 
METHOD C. 

SAND BlANKET 

SIEVE SIZE 

1/2" 

200 

% FINER BY WEIGHT 

90 - 100 

0 - 15 

* EQUIVALENT TO STANDARD STONE SIZE #67 - SECTION 
703 OF NHDOT STANDARD SPECIFICA llONS 

SEWER TRENCH SECTION 

CRUSHED STONE BEDDING * 
SIEVE SIZE 

1" 

3/4" 
3/B" 

# 4 
# 8 

% PASSING BY WEIGHT 

100 
90 - 100 

20- 55 

0- 10 
0- 5 

NOT TO SCALE 

8 • 

A A 

l J 

30" CLEAR OPENING INCLUDING FRAME rAND COVER WlllH PICK-HOLES 

PLAN 

STANDARD TRENCH NOTES: 

1. ORDERED EXCAVAllON OF UNSUITABLE MATERIAL BELOW GRADE: BACKFILL AS 
STATED IN llHE TECHNICAL SPECIFICAllONS OR AS SHOWN OF llHE DRAWING. 

2. BEDDING: SCREENED GRAVEL AND/OR CRUSHED STONE FREE FROM CLAY, 
LOAM, ORGANIC MATTER AND MEEllNG ASllM C33, STONE SIZE NO. 67. 

100% PASSING 1 INCH SCREEN 
90 - 100% PASSING 3/4 INCH SCREEN 
20 - 55% PASSING 3/8 INCH SCREEN 
0-10% PASSING #4 SIEVE 
0-5% PASSING #8 SIEVE 

WIHERE ORDERED BY llHE ENGINEER TO STABILIZE llHE BASE, SCREENED 
GRAVEL OR CRUSHED STONE 1-1/2 INCH TO 1/2 INCH SHALIL BE USED. 

3. SAND BLANKET: CLEAN SAND FREE FROM ORGANIC MA TIER, SO GRADED llHAT 90 - 100% 
PASSES 1/2 INCH SIEVE AND NOT MORE llHAN 15% WILL PASS A #200 SIEVE. BLANKET 
MAY BE OMITTED FOR CAST-IRON, DUCllLE IRON, AND REINFORCED CONCRETE PIPE 
PROVIDED HDWIEVER, llHAT NO STONE LARGER llHAN 2" IS IN CONTACT WlllH llHE PIPE. 

4. SUITABLE MATERIAL: IN ROADS, ROAD SHOULDERS, WALKWAYS AND IRA VELED WAYS, 
SUITABLE MATERIAL FOR TRENCH BACKFILL SHALL BE llHE NATURAL MATERIAL EXCAVATED 
DURING llHE COURSE OF CONSTRUCllON, BUT SHALL EXCLUDE DEBRIS; PIECES OF 
PAVEMENT; ORGANIC MATTER; TOP SOIL; ALIL WIET OR SOFT MUCK, PEAT, OR CLAY; ALIL 
EXCAVATED LEDGE MATERIAL; ALL ROCKS OVER 6 INCHES IN LARGEST DIMENSION; AND ANY 
MATERIAL WIHICH, AS DETERMINED BY llHE ENGINEER, WILL NOT PROVIDE SUFFICIENT 
SUPPORT OR MAINTAIN llHE COMPLETED CONSTRUCllON IN A STABLE CONDillON. 

5. BASE COURSE AND PAVEMENT SHALL MEET llHE REQUIREMENTS OF llHE NEW HAMPSHIRE 
DEPARllMENT OF TRANSPORTAllON'S LATEST EDillON OF llHE STANDARD SPECIFICAllONS 
FOR HIGHWAYS AND BRIDGES - DIVISIONS 300 AND 400 RESPECllVELY. 

6. SHEETING, IF REQUIRED: WIHERE SHEEllNG IS PLACED ALONGSIDE llHE PIPE AND EXTENDS 
BELOW MID-DIAMETER, IT SHALL BE CUT OFF AND LEFT IN PLACE TO AN ELEVAllON 1 
FOOT ABOVE llHE TOP OF PIPE. WIHERE SHEEllNG IS ORDERED BY llHE ENGINEER TO BE 
LEFT IN PLACE, IT SHALL BE CUT OFF AT LEAST 3 FEET BELOW FINISHED GRADE, BUT NOT 
LESS llHAT 1 FOOT ABOVE llHE TOP OF llHE PIPE. 

7. W = MAXIMUM ALILOWABLE TRENCH WIDllH TO A PLANE 12 INCHES ABOVE llHE PIPE. FOR 
PIPES 15 INCHES NOMINAL DIAMETER OR LESS, W SHALL BE NO MORE llHAN 36 INCHES. 
FOR PIPES GREATER llHAN 15 INCHES IN NOMINAL DIAMETER, W SHALL BE 24 INCHES PLUS 
PIPE OUTSIDE DIAMETER (O.D.) ALSO, W SHALL BE llHE PAYIMENT WIDllH FOR LEDGE 
EXCAVAllON AND FOR ORDERED EXCAVAllON BELOW GRADE. 

B. FOR CROSS COUNTRY CONSTRUCllON, BACKFILIL OR FILL SHALL BE MOUNDED TO A HEIGHT 
OF 6 INCHES ABOVE llHE ORIGINAL GROUND SURFACE. 

9. CONCREllE FOR ENCASEMENT SHALL CONFORM TO llHE NEW HAMPSHIRE 
DEPARllMENT OF PUBLIC WORKS AND HIGHWAYS STANDARD SPECIFICAllON 
REQUIREMENTS FOR CLASS A (3000#) CONCRETE AS FOLILOWS: 

CEMENT: 6.0 BAGS PER CUBIC YARD 
WATER: 5. 75 GALLONS PER BAG CEMENT 
MAXIMUM SIZE OF AGGREGATE: 1 INCH 

CONCRETE ENCASEMENT IS .tJ.QI ALLOWIED FOR PVC PIPE. 

10. CONCRETE FULL ENCASEMENT: IF FULIL ENCASEMENT IS UllLIZED, DEPllH OF CONCRETE 
BELOW PIPE SHALL BE 1/4 I.D. (4" MINIMUM). BLOCK SUPPORT SHALL BE SOLID 
CONCRETE BLOCKS. 

11. NEW HAMPSHIRE DEPARllMENT OF ENVIRONMENTAL SERVICES DESIGN STANDARDS REQUIRE 
TEN FEET (10') SEPARAllON BETWEEN WATER AND SIEWIER. REFIER TO CITY'S STANDARD 
SPECIFICA llONS FOR MEllHODS OF PROTECllON IN AREAS llHAT CANNOT MEET llHESE 
REQUIREMENTS. 

FIRAME TO BE SET 
IN BEO OF MORTAR 

BASE SECllON TO BE FU 
WALL llHICKNESS AND 
MONOLillHIC TO A POINT 
ABOVE llHE PIPE CROWN 

3" 

LIL 

MAXIMUM PROllECllON 
OF PIPE INTO MANHOLE 

MAXIMUM DISTANCE 
0 FLEXIBLE JOINT 
EE NOTE 9) 

.r=- T 

(S 

ADJUST TO GRADE WlllH BR 
2 COURSES (MINIMUM) 
MAXIMUM 12" ADJUSllMENT 

2'-0,. M 
4'-0,. M 

ICK, 

IN. 
AX. 

0/X/»//.:: 

-
-

-

2 LAYERS OF BU 
JOINT COMPOUND 
(SEE DETAIL -B) 

TYL RUBBER~ 
(TYP.) 

I / 

,~(~l 
k: 

i:;r-
"' 

I NOllE: 

1-' 

v 
r-

) 
1-

t~:)g Y' /);'" /:0 R 

Hff~ ~ · v~: 

"'' MORTAR ALL 

8" MIN. 

AROUND 

6" ( \. 

~ -
PIPE PIPE 

ECCENTRIC 

NO MANHOLE STEPS. I 

CONE 

\ 
\ 

~ ~SllEEL REINFORCED \_ 

48" Min. 
5" MIN. 

\_ =16" MIN. 
I--

1-

TOP OF SHELF SHALL BE 
1" ABOVE CROWN OF 
HIGHEST PIPE ----. 

liQIE;_ 

BRICK MASONRY 

SECTION A-A 

12" MIN. 
EACH SIDE 

INSIDE FACE 
OF MANHOLE 

STAINLESS STEEL STRAP 

PIPE 

I I 
I I 
I I 
I I 
I I 

RUBBER-LIKE 
FLEXIBLE SLEEVE 

INSIDE FACE 
OF MANHOLE 

STAINLESS STEEL STRAP 

ANODIZED ALUMINUM 
INTERNAL CLAMP 

8" 

2-4" SCH. 40 --" 
CABLE/SPARE 

----sEE ROADWAY 
CROSS-SECllON 
OR BUILDING PAD 
DETAILS 

SAND BLANKET/eARRIER 

SIEVE SIZE 

1/2" 
200 

% FINER BY WEIGHT 

90 - 100 

0 - 15 

(AS REQUIRED) 
SELECT SAND 
COMPACTED TO 95% 
STANDARD PROCTOR 

PIPE 

NOTES 

1. ALL CONDUIT IS TO BE SCHEDULE 40 PVC, ELECTRICAL GRADE, GRAY IN COLOR AND INSTALLED PER 
llHE MANUFACTURER'S RECOMMENDAllONS. A 10-FOOT HORIZONTAL SECllON OF RIGID GALVANIZED 
STEEL CONDUIT WILL BE REQUIRED AT EACH SWIEEP, UNLESS IN llHE OPINION OF llHE SERVICE 
PROVIDER DESIGNER, llHE SWIEEP-PVC JOINT IS NOT SUBJECT TO FAILURE DURING PULLING OF llHE 
CABLE. ALL JOINTS ARE TO BE WA TERllGHT. 

2. ALL 90 DEGREE SWEEPS WILL BE MADE WlllH RIGID GALVANIZED STEEL WlllH A MINIMUM RADIUS OF 
36 INCHES FOR PRIMARY CABLES AND 24 INCHES FOR SECONDARY CABLES. 

3. BACKFILIL MAY BE MADE WlllH EXCAVATED MATERIAL OR COMPARABLE, UNLESS MATERIAL IS DEEMED 
UNSUITABLE BY SERVICE PROVIDER. BACKFILL SHALIL BE FREE OF FROZEN LUMPS, ROCKS, DEBRIS, 
AND RUBBISH. ORGANIC MATERIAL SHALIL NOT BE USED AS BACKFILL. BACKFILL SHALL BE IN 
6-INCH LAYERS AND llHOROUGHLY COMPACTED. 

4. A SUITABLE PULLING STRING, CAPABLE OF 300 POUNDS OF PULIL, MUST BE INSTALILED IN llHE 
CONDUIT BEFORE SERVICE PROVIDER IS NOllFIED TO INSTALL CABLE. llHE STRING SHOULD BE 
BLOWN INTO llHE CONDUIT AFTER llHE RUN IS ASSEMBLED TO AVOID BONDING llHE STRING TO llHE 
CONDUIT. A MINIMUM OF TWENTY-FOUR (24") INCHES OF ROPE SLACK SHALL REMAIN AT llHE END 
OF EACH DUCT. PULL ROPE SHALL BE INSTALLED IN ALL CONDUIT FOR FUTURE PULLS. PULL ROPE 
SHALL BE NYLON ROPE HAVING A MINIMUM TENSILE STRENGllH OF llHREE HUNDRED (300#) LBS. 

5. SERVICE PROVIDER SHALL BE GIVEN llHE OPPORTUNITY TO INSPECT ALIL CONDUIT PRIOR TO BACKFILL. 
llHE CONTRACTOR IS RESPONSIBLE FOR ALL REPAIRS SHOULD SERVICE PROVIDER BE UNABLE TO 
INSTALL ITS CABLE IN A SUITABLE MANNER. 

6. TYPICAL CONDUIT SIZES ARE 3-INCH FOR SINGLE PHASE PRIMARY AND SECONDARY VOLTAGE 
CABLES, 4-INCH FOR llHREE PHASE SECONDARY, AND 5-INCH FOR llHREE PHASE PRIMARY. 
HOWIEVER, SERVICE PROVIDERS MAY REQUIRE DiFFERENT NUMBERS, TYPES AND SIZES OF CONDUiT 
THAN THOSE SHOWN HERE llHE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING ALIL CONDUIT 
SIZES, TYPES AND NUMBERS WlllH EACH SERVICE PROVIDER PRIOR TO ORDERING llHEM. 

7. ROUllNG OF CONDUIT, LOCAllON OF MANHOLES, TRANSFORMERS, CABINETS, HANDHOLES, ETC., SHALL 
BE DETERMINED BY SERVICE PROVIDER DESIGN PERSONNEL. llHE CONTRACTOR SHALL COORDINA IE 
WlllH ALL SERVICE PROVIDERS PRIOR TO llHE INSTALLAllON OF ANY CONDUIT. 

8. ALL CONDUIT INSTALILAllONS MUST CONFORM TO llHE CURRENT EDillON OF llHE NAllONAL ELECTRIC 
SAFETY CODE, STATE AND LOCAL CODES AND ORDINANCES, AND WIHERE APPLICABLE, llHE NAllONAL 
ELECTRIC CODE. WIHERE REQUIRED BY UTILITY PROVIDER, CONDUIT SHALIL BE SUPPORTED IN PLACE 
USING PIPE STANCHIONS PLACED EVERY FIVE (5') FEET ALONG llHE CONDUIT RUN. 

9. UNDER A BUILDING SLAB llHE CONDUIT SHALL BE ENCASED IN 8" OF CONCRETE ON ALL SIDES. 

10.ALIL CONDUIT TERMINAllONS SHALIL BE CAPPED TO PREVENT DEBRIS FROM ENTERING CONDUIT. 

ELECTRIC I COMMUNICATION TRENCH NOT TO SCALE 

I I 
I I 
I I 
I I 
I I 

RUBBER-LIKE 
KOR-N-SEAL BOOT 

APPROVED PREFORMED BITUMASllC 
SEALANT 

RAM-NEK 
KENT SEAL NO. 2 
KZ 

llHE AMOUNT OF SEALANT SHALIL BE 
SUFFICIENT TO FILL AT LEAST 75% OF 
llHE JOINT CAVITY. 

I / / 5" MIN. J 
I 
~ ~~ 

SEE DETAIL-A FOR 
APPROVED JOINllNG MEllHODS 

J 6" MIN. 

~ 

CARE SHALL BE TAKEN TO 
INSURE llHA T llHE BRICK 
INVERT IS A SMOOllH 
CONllNUA llON OF llHE SEWIER 
INVERT. INVERT BRICKS 
SHALL BE LAID ON EDGE. 

liQIE;_ 
INVERT AND SHELF TO BE 
PLACED AFllER LEAKAGE llEST 

LOCK-JOINT FLEXIBLE MANHOLE SLEEVE 
(OR EQUAL) 

KOR-N-SEAL JOINT SLEEVE 
(OR EQUAL) 

BITUMASTIC 
NOllE: ALL GASKETS, SEALANTS, MORTAR, ETC. SHALL BE 

INSTALLED IN ACCORDANCE WlllH MANUFACTURERS 
WRITTEN INSTRUCllONS. 

1\:J 
f;::{ J!;:( J!;:( 

2'-6" MIN. 

J!;:( J!;:( f;::{ J!;:( if' f;::{/JC J!;:(IJC 

" " 6 BEDDING OF 1/2 TO 
3/4" CRUSHED STONE 

TYPICAL SECTION 

if' y 

SECTION B-B 

SEWER MANHOLE DETAILS 

NOTE: ALL GASKETS, SEALANTS, MORTAR, ETC. SHALL BE 
INSTALLED IN ACCORDANCE WlllH MANUFACTURERS 
WRITTEN INSTRUCllONS. 

DETAIL-A 

NOT TO SCALE 

DETAIL-B 
(APPROVIED MANHOLE SECllON JOINllNG MEllHODS) 
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NHDOT ITEM 403.12 - HOT 
Bll1JMINOUS CONCRETE 
PAVEMENT (4" NOMINAL) 
1-1/2" WEARING COURSE, (TYPE 12 mm) 
2-1/2" BINDER COURSE, (TYPE 19 mm) 

SLOPE AS SHOWN ON PLANS 

.· .... 

. . 
., .. · . .... 

6" LOAM AND SEED AS 
SPECIFIED, GRADE PER 
PLANS (PROVIDE 3" LOAM 
AND SEED OVER 4'-WIDE 
GRAVEL SHOULDERS) 

COMPACTED/ 
NATIVE SUBGRADE 

(OR FILL WHERE 
REQUIRED) 

NHDOT ITEM 304.3 - 6" CRUSHED GRAVEL 

NHDOT ITEM 304.2 - 12" GRAVEL 

HEAVY DUTY PAVEMENT NOTE: SECTION SHALL INCREASE TO 8" CRUSHED GRAVEL (NHDOT ITEM 304.3) 

NOTE: SUBGRADE AREA TO BE PROOF ROLLED PER GEOTECHNICAL REPORT RECOMMENDATIONS. 

PAVEMENT CROSS SECTION 

CAUTION TAPE 

FINISH GRADE 

EXCAVATION AND BACKFILL IN 
ACCORDANCE WITH UTILITY 
COMPANY STANDARDS: -------'!,ff!b.L-,4/ 

TRACER WIRE 
(IF REQUIRED BY 

UTILITY COMPANY) ----+~.:.:.;.::,:;..::._:o 

GAS PIPELINE MATERIAL 
AND INSTALLATION BY 

NOTES 

UTILITY COMPANY·---

SAND BLANKET/BARRIER 

SIEVE SIZE 

1/2" 

200 

% FINER BY WEIGHT 

90 - 100 

0 - 15 

NOT TO SCALE 

SEE PAVEMENT 
SECTION 

6" 

'----SAND BEDDING, 
NHDOT 304.1 OR 
AS SPECIFIED BY 
UTILITY COMPANY 

1. CONTRACTOR TO COORDINATE WITH UTILITY COMPANY AND PROVIDE ALL EXCAVATION, COMPACTION 
AND BACKFILL FOR PIPE INSTALLATION WITHIN THE PROJECT SITE. 

2. BACKFILL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MATERIAL, AND SAND BLANKET 
SHALL BE COMPACTED TO NOT LESS THAN 95% OF AASHTO T 99, METHOD C. SUITABLE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO I 99, 
METHOD C. 

GAS TRENCH NOT TO SCALE 

SEE PAVEMENT SECTION 
TRANSITION AREA 

NOTES: CITY OF PORTSMOUTH, PLANNING BOARD 

AASHTO M288 CLASS 2, 
NON-WOVEN GEOTEXTILE 
FABRIC ON SIDE SLOPES TO 
PREVENT MIGRATION OF FINES 

MATERIAL GRADATIONS 

RESERVOIR COURSE 

SIE'.'E: SIZE :; PliSSI~Q 6Y WEIQ~I 

2-1/2" 100 

2" 90 - 100 

1-1/2" 35 - 70 

1" 0 - 15 

1/2" 0- 5 

4" OPEN GRADED POROUS PAVED FINISH SURFACE 
(2 LIFTS: 2" TOP & 2" BASE) 

4" 3/4" STONE - (CHOKER COURSE) 

SLOPE AS SHOWN ON PLANS 

12" FILTER COURSE 
(NHDOT 304.1 MODIFIED) 

LOAM & SEED SIDE SLCIPE·-, 

CURBING 
SEE DETAIL. 

NATIVE MATERIALS OR 
NHDOT 304.1 MODIFIED 
- AT FILL SECTION 

SLOPE AS 
SHOWN ON 
PLANS 

6" PERF. PVC UNDERDRAIN WITH 4" OF COVER TOP & BOTOM 

12" AASHTO NO. 3 STONE - (RESERVOIR COURSE) 

3" 3/8" PEA STONE - (FILTER BLANKET) 

PROOF ROLL & SCARIFY SUBGRADE (6" MIN.) 

GRAVEL FILTER COURSE 
CHOKER COURSE STONE (NHDOT 3041 MODIFIED) 3/8" PEA STONE 

SIE'.'E: SIZE :; PliSSI~!:l 6Y WEIQ~I SIE'.'E: SIZE 3 PliSSI~Q BY WEIQ~I SIE'.'E: SIZE 3 PliSSI~Q Ill' WEIQ~I 

1-1/2" 100 6" 100 1/2" 100 

1" 95 - 100 # 4 70 - 100 3/8" 85 - 100 
1/2" 25 - 60 II 200 0- 6 114 10 - 30 
114 0- 10 fiB 0- 10 

/18 0- 5 II 16 0 - 15 

POROUS PAVEMENT CROSS SECTION 

EXCAVATED UTILITY TRENCH 
(SEE TRENCH SECTION)• -~ 

EXISTING GRAVEL BEYOND 
TRENCH SHALL BE LEFT 

"'"='""\ 
12" (MIN) 

~1
1 

24"MIN. 

LIMIT OF TRENCH ~ 
EXCAVATION (TYP)--~ 

I 

I 

I 

I 

1. DESIGN OF POROUS PAVEMENT SHALL BE IN 
ACCORDANCE WITH UNHSC DESIGN SPECIFICATIONS 
FOR POROUS ASPHALT PAVEMENT AND 
INFILTRATION BEDS. 

2. CONTRACTOR TO REMOVE ANY EXISTING BURIED 
LAYERS OF LOAM OR UNSUITABLE MATERIAL 
DURING THE EXCAVATION OF THE PARKING AREA 
AND /OR WHENEVER ENCOUNTERED IN TRENCHES. 

3. A PROFESSIONAL ENGINEER SHALL INSPECT SITE 
PREPARATION AND INSTALLATION OF POROUS 
PAVEMENT. 

4. THE TOP LAYER (WEARING COURSE) SHALL BE 
PRE-BLENDED PG 76-28 MODIFIED WITH SBS. THE 
BASE COURSE SHOULD BE, AT A MINIMUM, PG 
64-28 WITH 5 POUNDS OF FIBER PER TON 
ASPHALT MIX. IF SUFFICIENT STAGING OR USE OF 
THE BASE COURSE SECTION WILL BE REQUIRED 
PRIOR TO THE APPLICATION OF THE WEARING 
COURSE, THE ENGINEER MAY DECIDE TO USE 
PRE-BLENDED PG 64V-28 MODIFIED WITH SBS ON 
BOTH COURSES. 

5. CONTRACTOR SHALL PROVIDE SUBMITTALS FOR 
POROUS PAVEMENT & SUBGRADE MATERIALS AS 
NOTED IN THE ABOVE SPECIFICATION A MINIMUM 
OF 14-DAYS PRIOR TO COMMENCING 
CONSTRUCTION. 

6. THE CONSTRUCTION OF THE POROUS PAVEMENT 
SHALL BE IN ACCORDANCE WITH THE UNHSC 
DESIGN SPECIFICATIONS FOR POROUS ASPHALT 
PAVEMENT AND INFILTRATION BEDS. 

NOT TO SCALE 

CHAIRMAN 

.::::+·-- FILTER MEDIA 
(SEE THIS SHEET) 

CRUSHED SIPNE BEDDING* 
6" PERF ORA TED 
UDERDRAIN 

* EQUIVALENT TO STANDARD STONE SIZE 1167 -
SECTION 703 OF NHDOT STANDARD SPECIFICATIONS 

I 

SAWCUT EDGE (TYP) ----1 
I 

I 

I 

I ROOF DRIPLINE FILTER NOT TO SCALE 

SAWCUT EDGE (TYP) --

EXISTING GROUND 

CONSTRUCT Bll1JMINOUS 
CONCRETE PAVEMENT PATCH 

(SEE PAVEMENT SECTION) ----' 

EXCAVATED UTILITY TRENCH 
(SEE TRENCH SECTION) ___ __t 

NOTES 

1. MACHINE CUT EXISTING PAVEMENT. 

PLAN 

EXISTING PAVEMENT 

CLEAN VERTICAL EDGE OF 
SAWCUT JOINT TO BE COATED 
WITH RS-1 EMULSION 
IMMEDIATELY PRIOR TO PLACING 
PAVEMENT PATCH 

SECTION 

2. ALL TEMPORARY, DAMAGED OR DEFlECTIVE PAVEMENT SHALL BE REMOVED PRIOR TO PLACEMENT OF 
PERMANENT TRENCH REPAIRS. 

3. DIAMOND PATCHES. SHALL BE REQUIRED FOR ALL TRENCHES CROSSING ROADWAY. DIAMOND 
PATCHES SHALL MEET NHDOT REQUIREMENTS. 

5"-THICK CONCRETE 
WALIK 4,000 PSI AIR 

ENTRAINED CONCRETE 
WITH POLY-FIBER 

REINFORCING 

COMPACTED STRUC11JRAL FILL 
NHDOT ITEM #209.2.1 .2 

EXTERIOR FOUNDATION WALL 

COMPACTED GRANULAR SUBGRADE·- J---

SIDEWALK WIDTH VARIES 
SEE SITE PLANS 

SMOOTH 
TROWEL MEDIUM 

BROOM FINISH 

SECTION 

1/4" CHAMFERED EDGE 

6" 

f 6" 

REVEAL AS 
SHOWN ON 
PLAN 

12" 

DATE 

TYPICAL TRENCH PATCH NOT TO SCALE CONCRETE SLAB (SIDEWALK) DETAILS@ BLDG. ENTRANCES NOT TO SCALE 

ENGINEER: 

ALTUS 
ENGINEERING, INC. 

133 COURT STREET 
(603) 433-2335 

PORTSMOUTH, NH 03801 
www.ALTUS-ENG.com 

ISSUED FOR: 

TAC 
ISSUE DATE: 

DECEMBER 23, 2019 

REVISIONS 

NO. DESCRIPTION BY DATE 

a INITIAL SUBMISSION EDW 12/23/19 

DRAWN BY: _______ __..:C~D~B 

APPROVED BY: EDW 

DRAWING FILE: 4801 .2 DETAILS.DWG 

SCALE: 

22" X 34" 
11 " X 1 7" 

OWNER: 

NOT TO SCALE 
NOT TO SCALE 

HOPE FOR 
TOMORROW FOUNDATION 
1950 LAFAYETTE ROAD 

2ND FLOOR 
PORTSMOUTH, N.H. 03801 

ASSESSOR'S PARCEL 
266-5 

APPLICANT: 

125 AUSTIN STREET 
PORTSMOUTH, N.H. 03801 

PROJECT: 

SAINT PATRICK 
ACADEMY 

GYMNASIUM 

315 BANFIELD ROAD 
PORTSMOUTH, N.H. 

ASSESSOR'S PARCEL 266-5 

TITLE: 

DETAIL SHEET 

SHEET NUMBER: 

D-7 
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0.0 VERTICAL AND HORIZONTAL 
FOOTCANDLES AT PROPERTY LINE 

0.0 VERTICAL 
FOOTCANDLES ON 
NEIGHBORING BUILDING 

TYPICAL MH 
HEIGHT 

MOUNTING 

Calculation 
Label 

W2 
S4B EHS 
S3B 
S4B 

S5B 
H16 
H4 

Calculation Summary 
Label 
Entrance One Way 

Gym Main Entrance_Exit 
Gym North Lot 

Gym Southeast Entrance_Exit 
Gym Walkway West 

Main EntranceExit 
Overall 
West Lot 

DAl f:· i LbCATON 

FEATURES 

• COUIPHCt SIOOk d~lgn wit!: rlNJU;JIC LED CO iihgurll i [OilS /l lld 
N11DI~ mStall<)l iOn 

• T!lil AiiO tndLJ(')()~ 11 uMWIIS<)I ffiO\J iltffig biOf.k IOI easy J}O~ 
\n > !J I~1 \I(JI) ()I rl'I<JS! illrll q >ii(H\ f(;r 2<~18 II. 00 1 \> ~(.lw(iy \) t$1; 1: 01J.; 

• (;il ll-'•lOO rl l lllJ)I<><:I ng \lP to 40 Q,., H I(J !l!miPiliHi \-

' 8 . \6 0 1 24 LEO (tmf:g•.lrfl t<CI\ > wtf1 h l9 i1 ;J &•fomln Ke l.;n ~<>~ 
(lp1 flm.~ ~ ~ p h(, t,,~·r.N r : r.. P'•rtb rrn,;n i:(l 

• Tcml .. lc-s5 ,;m l1 y lor ~· >Jsy in~ta: li!i ~on ;nJ «'aim<rn <o,--;co 

• 3G l•l tQd lOr \i 'gi l ViilHI!IOii ;,po' :it:~! •om; 1! :!udi!1Q iJ 1idQE!S 
" ' 'd 0'-.'e.- t p il~~().~ 

CONTROL TECH NOLO GY 

Si t".' " I '" ·~ II.N: DISTRIBUTED" w'rSCAPE'" ,,..,,_ ,, .... 1/ !\r/\ INTELLIGENCE . 

SPECIFICATIONS 

CONSTRUCTION 
• $ty l ~t l W'/1 i <:,~l i l 1 f•l11\t·d ti ~·:- W:•,! Md N \rudel 

, l u m~·~ ~~, ror m~t~tlmum h€>¥ .J~> slp;, !ioll 

• Scpa1atu ooUt~ l ,iml r-,Jcd:l\:nl t ouopmtrmm\ 
f.:>t !lll ~>r(JV<ltJ !h~>fll~l lllf<h<\(_j>?m(;;N Md 
Oj)(ii>1Uil l (;(lfl l p\J\Wil ( O(.lttlil\1011 

EPA Rl- .S0ft ' .. 16l- 62ft', :l ~ L - .7411> 

TGC ihm r>R>19t pn~e:.tar p <.>wdN p<:>•nt 
~ni'i-h ;rppllt'\l <II ~o<n 'rwl 25 n" ' thid<wc s~ 

OPliCS 
, P;c lf•ltHn ¢ 11\Jh:t:rod h;:~;i d;; ;J I ~: T'JI IC ~·~n c,c~ 

d i!IIVer IGS TVP.:t i!. Ill. iV ~ ll <l V dJ~ t ; t bJC;ons 

• Lf!t l ~ d1Sir >b l!IIOI1 S <II O ~" ld ro b til b lR (1'1 90' 
incr•.Hnen\:;,1 o r 'il~ch;:;m,tc> ilt )i•] ror JQO si\v 
HrR·t •Joi ing 

' TooHess entry W \'ti rtn_gldll\!e t (011'PClf!n1e!1\ 

• U•llv<'!r l'<'!l fl\01111\ilu.J l;lockwiJtics w\lh .12 {irii l 

pml'l •n 

• F!~\ < W.· slli fl ~. wl\h $il0lte(l mounti•>Q bk• ~k 

ID a:comr:--od;;t >:' 1yide rnng ;_; o1 :i:~ l pan£rn~ 
;or N fi'r re;1o trt ,c p pnl'~u~, f 1<'S 

• M il ~l ;11'" IJIJ::'! '':t<•>SCJy •) I OD1kon av;; I; JI}i() 
)Qr ;:i.3i3' OD IJ:n~kc-!~l 

ELECTRICAL 
• C<:>r·l i';lll ! /': :1 w~h 8, 1&, OJ .(;4 i>l {Jh CUIN PI fl t\(1 

h 1QI1 Dll4)U\ l~0$ IO lepi;JCt 150. 250 i.HIC! 
4Q().., HID li?Sl! f"tllvely 

ELECTRICAL CONT1 NUED 
• U 1i '>' '! t~.1 ) 120,2TI VA( 0< 347-48'0 VAC inp•_i! 

VOili'!Q'l'. SCt'GO Hz 

• A m b!e r;l OD('hllii V,J iEI Ilpe.'EllUI~ ~, C 10 40' C 

• Dti'IOS have q1eater tt'U\n 9 1.l'-i pow er 1.->~.!w 
<~n(! !es:; :htm 20'Ji, THD 

• lfl) d iM:f$- \IA\!.:0 (Jo ;l l)lll POWNOVN>VO I\ ,\!JO. 

ov"l ·<:umm1 piOii.>'JHc. n 11111<1 .\hen dn::t~l 

pr-oli,CIIO!\ w •lh i~J I '-J l('CJJYcry 

• F1o;.i j •<!p llc'"';J hi;;o Ji.\1 1 \Jf'P to!;;o~ li on tl>i> vl<;i:! 
prov i d.~s IOKA iln () lOKV p1o\e>c\lon ml•~d:ng 

ANSi-'IFGE C(: ?_IIJ.? c;.;ol:('~O I',' C Htq i1 nnct 
~lll'' l H ~ ~)~NiQ I \ (i)\•i t)') :V C): f!., : t (< n !!t l i CI~Il 

1,1 k~s li;o;\nro;o pjl~ ' n'l !o • f.lH>I"( Il .-;,n wh 'i'n 
{)€<VI>;: ;;> Jr; •:Of1S iilll ('d 

CONTROLS 
• P hUH':I CO<'drOI. OCCtiP(i>lCf S<'lr:Sm <l!);j 

""""1~ ~1 llvnt<:~bie fo1 t:'.l•npl ~ lm 
cm/o!l and dlrT·~' ilw f.or.lw1 

• 7-!llfl ANSI Ct36.41-2013 plmi \l~O!H!O I 
I ~C.(•p\i1¢ te Pl) l!On (i'.'il lktbi" for twist la c k 
pho:occ..nlmls or w;:o>le:;~ torl !rot moclul9cS 
(CIYl \101 i1 CC~>f,$.!J;);,>', >101(1 $~!pm ill<:> l y) 

• 0 -IOV d lmn ·l!'l () lt; ~t'b ff,'t! llf> i) IV f'>' l'~!f w~ h 

C(')Hi ro ! (i ~•vn:!~. (ptt:!'>idi' ; l tit Cl tll(;o•J--. •nl''iol 

so .;. :· ~t 1:21::! l>t ~fJ\h J 

• In aw:.l, t ion. AJ Rt) «Fl t~~ 5P(•r;l li •oc w lil1 
:SM~Svn c ·'\'l lte l(·ss ccmm: oy~~em !'or 
re<h<:: \eyr1 I" !:!W •;JY "'" d mmnt1 nrn1r..c ~os t 

'>':hi ~ Opi llll]) I'J \l~ht l'J " <'liiJ :(!,;7 

• Fo1 mort' U;!orr~l!tiOJ' .. S•N arddrln~ ~1fo;n1 a1to,, 
Q ~ IU \WN!. Il ul:bO!tlg ht:ng totn'si i (IS'f•K 

RELATED PRODUCTS 

rype-·s3B~ .. -s4s:·s·ss· 
Note : extemal hOuse side shields 
provided for S48 _EHS .. fixtmes. 

C€ RTlFICATIONS 
D!:~{i ill.i~h t> ~~IW%1rtl : •m (O!.C) lj<j<) itllo rl, 
p nsult D!.Cv.o\)9t., fo•. tnOlt" deiJII!$' 

hi <p:/A'NNI,d?~ I 'J\l~Qi!l ~.-o<q.'QPL 

. 1 . 1~wd to Ui.\5% "-''d C:~\ a<:.2j;;r:;oo-24!D• 
WN I VC<i(~ n'; JWJ 40' ( ;;mbW!lt \et11Dt'IJ(LJI I!S 

• . :K; hotrod for Ai\'S! C136 35 111!}h ' "lliiltiOn 
i'lp )JI!C\1\IOIIS 

• IP(',S tlp\l;;o! 1>'·!<1tlt{ , 

• ID!\ app r o ~> ;;od 

WARRANTY 
• 5 Y(illr W C\11<11'~; 

• Sn• t-_: ,; · ;;r( w, 1nnry rm 
a(Jr)r\i:) IH I ill itJ T!!U iion 

,...,,,.v• ~-. nnlll 'l!l 
11-! ~01.£0 -S POC 

"7 n;, n;,c"':.•! P;Wl,,~ l'\l~''"a, d rl"':~ • r • "'- ''J:WY! "''"*~' ~-, :f\"""'K1<'""" """f'<' •·• • M; ><J"'''I I ·~ ~ ,...,,, ~ 
)(]I Will'li..,4". 0 k'" · (.;~: .,MJ~ . S\. :fclC/)1 • ' '~!*1~~ -~~ti()(J:i : '.'ict'<M ,;w.~-~ 1 1%-< ,0. '-''klM<OO! 

;,......,-~ HUBBELL 
ci~"h: Lighting 

Summary 
Qty Description Lum. Lumens 

10 AEL36-30W 4000K 2911 

2 ASL-8L-3K-210-4-EHS 4049 

11 ASL-8L-3K-210-3 5752 
4 ASL-8L-3K-210-4 5888 
11 ASL-8L-3K-210-2 5906 
1 HP-4-WL-D-16ft-S-835 1517 

3 HP-4-Wl-D-4ft-S-835 1517 

Avg Max Min Avg/Min Max/Min 
1.11 3.4 0.4 2.78 8.50 
7.80 13.7 2.4 3.25 5.71 
1.25 3.4 0.5 2.50 6.80 
4.52 6.0 1.6 2.83 3.75 
3.78 14.9 1.0 3.78 14.90 

1.03 3.2 0.2 5.15 16.00 
0.05 4.6 0.0 N.A. N.A. 

1.52 3.9 0.5 3.04 7.80 

GRAPHIC SCALE 
30' 15' 0 30' 90' 

1"=30' 

CHECK GRAPHIC SCALE BEFORE USING 
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�ŽĂƌĚ�ƌĞǀŝĞǁ͘���ƉƌĞͲĂƉƉůŝĐĂƚŝŽŶ�ĐŽŶĨĞƌĞŶĐĞ�ǁŝƚŚ�Ă�ŵĞŵďĞƌ�ŽĨ�ƚŚĞ�ƉůĂŶŶŝŶŐ�ĚĞƉĂƌƚŵĞŶƚ�ŝƐ�ƐƚƌŽŶŐůǇ�ĞŶĐŽƵƌĂŐĞĚ�ĂƐ�ĂĚĚŝƚŝŽŶĂů�ƉƌŽũĞĐƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ŵĂǇ�
ďĞ�ƌĞƋƵŝƌĞĚ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƐŝǌĞ�ĂŶĚ�ƐĐŽƉĞ͘ dŚĞ�ĂƉƉůŝĐĂŶƚ�ŝƐ�ĐĂƵƚŝŽŶĞĚ�ƚŚĂƚ�ƚŚŝƐ�ĐŚĞĐŬůŝƐƚ�ŝƐ�ŽŶůǇ�Ă�ŐƵŝĚĞ�ĂŶĚ�ŝƐ�ŶŽƚ�ŝŶƚĞŶĚĞĚ�ƚŽ�ďĞ�Ă�ĐŽŵƉůĞƚĞ�ůŝƐƚ�ŽĨ�
Ăůů�ƐŝƚĞ�ƉůĂŶ�ƌĞǀŝĞǁ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�^ŝƚĞ�WůĂŶ�ƌĞǀŝĞǁ�ƌĞŐƵůĂƚŝŽŶƐ�ĨŽƌ�ĨƵůů�ĚĞƚĂŝůƐ͘

�ƉƉůŝĐĂŶƚ�ZĞƐƉŽŶƐŝďŝůŝƚŝĞƐ�;^ĞĐƚŝŽŶ�Ϯ͘ϱ͘ϮͿ͗ �ƉƉůŝĐĂďůĞ�ĨĞĞƐ�ĂƌĞ�ĚƵĞ�ƵƉŽŶ�ĂƉƉůŝĐĂƚŝŽŶ�ƐƵďŵŝƚƚĂů�ĂůŽŶŐ�ǁŝƚŚ ƌĞƋƵŝƌĞĚ�ĂƚƚĂĐŚŵĞŶƚƐ͘ dŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ƐŚĂůů�
ďĞ�ĐŽŵƉůĞƚĞ�ĂƐ�ƐƵďŵŝƚƚĞĚ�ĂŶĚ�ƉƌŽǀŝĚĞ�ĂĚĞƋƵĂƚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĨŽƌ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ƐŝƚĞ�ĚĞǀĞůŽƉŵĞŶƚ͘�tĂŝǀĞƌ�ƌĞƋƵĞƐƚƐ�ŵƵƐƚ�ďĞ�ƐƵďŵŝƚƚĞĚ�
ŝŶ�ǁƌŝƚŝŶŐ�ǁŝƚŚ�ĂƉƉƌŽƉƌŝĂƚĞ�ũƵƐƚŝĨŝĐĂƚŝŽŶ͘�

EĂŵĞ�ŽĨ�KǁŶĞƌͬ�ƉƉůŝĐĂŶƚ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ��ĂƚĞ�^ƵďŵŝƚƚĞĚ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

WŚŽŶĞ�EƵŵďĞƌ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ��ͲŵĂŝů͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

^ŝƚĞ��ĚĚƌĞƐƐ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�DĂƉ͗�ͺͺͺͺͺͺ�>Žƚ͗�ͺͺͺͺͺͺͺ

�ŽŶŝŶŐ��ŝƐƚƌŝĐƚ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ >Žƚ�ĂƌĞĂ͗�ͺͺͺͺͺͺͺͺͺͺͺͺ�ƐƋ͘�Ĩƚ͘

�ƉƉůŝĐĂƚŝŽŶ�ZĞƋƵŝƌĞŵĞŶƚƐ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

&ƵůůǇ�ĞǆĞĐƵƚĞĚ�ĂŶĚ�ƐŝŐŶĞĚ �ƉƉůŝĐĂƚŝŽŶ�ĨŽƌŵ͘
;Ϯ͘ϱ͘Ϯ͘ϯͿ

Eͬ�

�ůů�ĂƉƉůŝĐĂƚŝŽŶ�ĚŽĐƵŵĞŶƚƐ͕�ƉůĂŶƐ͕�ƐƵƉƉŽƌƚŝŶŐ�ĚŽĐƵŵĞŶƚĂƚŝŽŶ�ĂŶĚ�
ŽƚŚĞƌ�ŵĂƚĞƌŝĂůƐ�ƉƌŽǀŝĚĞĚ�ŝŶ�ĚŝŐŝƚĂů�WŽƌƚĂďůĞ��ŽĐƵŵĞŶƚ�&ŽƌŵĂƚ�;W�&Ϳ͘�
;Ϯ͘ϱ͘Ϯ͘ϴͿ

Eͬ�

^ŝƚĞ�WůĂŶ�ZĞǀŝĞǁ��ƉƉůŝĐĂƚŝŽŶ�ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

^ƚĂƚĞŵĞŶƚ�ƚŚĂƚ�ůŝƐƚƐ�ĂŶĚ�ĚĞƐĐƌŝďĞƐ�͞ŐƌĞĞŶ͟�ďƵŝůĚŝŶŐ�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�
ƐǇƐƚĞŵƐ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ
'ƌŽƐƐ�ĨůŽŽƌ�ĂƌĞĂ�ĂŶĚ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�Ăůů�ďƵŝůĚŝŶŐƐ�ĂŶĚ�ƐƚĂƚĞŵĞŶƚ�ŽĨ�
ƵƐĞƐ�ĂŶĚ�ĨůŽŽƌ�ĂƌĞĂ�ĨŽƌ�ĞĂĐŚ�ĨůŽŽƌ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

dĂǆ�ŵĂƉ�ĂŶĚ�ůŽƚ�ŶƵŵďĞƌ͕�ĂŶĚ�ĐƵƌƌĞŶƚ�ǌŽŶŝŶŐ�ŽĨ�Ăůů�ƉĂƌĐĞůƐ�ƵŶĚĞƌ�^ŝƚĞ�
WůĂŶ�ZĞǀŝĞǁ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

KǁŶĞƌ͛Ɛ�ŶĂŵĞ͕�ĂĚĚƌĞƐƐ͕�ƚĞůĞƉŚŽŶĞ�ŶƵŵďĞƌ͕ ĂŶĚ�ƐŝŐŶĂƚƵƌĞ͘�EĂŵĞ͕�
ĂĚĚƌĞƐƐ͕�ĂŶĚ�ƚĞůĞƉŚŽŶĞ�ŶƵŵďĞƌ�ŽĨ�ĂƉƉůŝĐĂŶƚ�ŝĨ�ĚŝĨĨĞƌĞŶƚ�ĨƌŽŵ�ŽǁŶĞƌ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

Hope for Tomorrow Foundation 12/23/19
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Industrial 468,400
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X
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X
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^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�Ϯ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�ZĞǀŝĞǁ��ƉƉůŝĐĂƚŝŽŶ�ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

EĂŵĞƐ�ĂŶĚ�ĂĚĚƌĞƐƐĞƐ�;ŝŶĐůƵĚŝŶŐ�dĂǆ�DĂƉ�ĂŶĚ�>Žƚ�ŶƵŵďĞƌ ĂŶĚ�
ǌŽŶŝŶŐ�ĚŝƐƚƌŝĐƚƐͿ ŽĨ�Ăůů�ĚŝƌĞĐƚ�ĂďƵƚƚŝŶŐ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌƐ ;ŝŶĐůƵĚŝŶŐ�
ƉƌŽƉĞƌƚŝĞƐ�ůŽĐĂƚĞĚ�ĂĐƌŽƐƐ�ĂďƵƚƚŝŶŐ�ƐƚƌĞĞƚƐͿ ĂŶĚ�ŚŽůĚĞƌƐ�ŽĨ�ĞǆŝƐƚŝŶŐ�
ĐŽŶƐĞƌǀĂƚŝŽŶ͕�ƉƌĞƐĞƌǀĂƚŝŽŶ�Žƌ�ĂŐƌŝĐƵůƚƵƌĂů�ƉƌĞƐĞƌǀĂƚŝŽŶ�ƌĞƐƚƌŝĐƚŝŽŶƐ
ĂĨĨĞĐƚŝŶŐ�ƚŚĞ�ƐƵďũĞĐƚ�ƉƌŽƉĞƌƚǇ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

EĂŵĞƐ͕�ĂĚĚƌĞƐƐĞƐ�ĂŶĚ�ƚĞůĞƉŚŽŶĞ�ŶƵŵďĞƌƐ�ŽĨ�Ăůů�ƉƌŽĨĞƐƐŝŽŶĂůƐ�
ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ƐŝƚĞ�ƉůĂŶ�ĚĞƐŝŐŶ͘
;Ϯ͘ϱ͘ϯ͘ϭ&Ϳ

Eͬ�

>ŝƐƚ�ŽĨ�ƌĞĨĞƌĞŶĐĞ�ƉůĂŶƐ͘
;Ϯ͘ϱ͘ϯ͘ϭ'Ϳ

Eͬ�

>ŝƐƚ�ŽĨ�ŶĂŵĞƐ�ĂŶĚ�ĐŽŶƚĂĐƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽĨ�Ăůů�ƉƵďůŝĐ�Žƌ�ƉƌŝǀĂƚĞ�ƵƚŝůŝƚŝĞƐ�
ƐĞƌǀŝĐŝŶŐ�ƚŚĞ�ƐŝƚĞ͘
;Ϯ͘ϱ͘ϯ͘ϭ,Ϳ

Eͬ�

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

&Ƶůů�ƐŝǌĞ�ƉůĂŶƐ�ƐŚĂůů�ŶŽƚ�ďĞ�ůĂƌŐĞƌ�ƚŚĂŶ ϮϮ ŝŶĐŚĞƐ ďǇ ϯϰ ŝŶĐŚĞƐ ǁŝƚŚ�
ŵĂƚĐŚ�ůŝŶĞƐ�ĂƐ�ƌĞƋƵŝƌĞĚ͕�ƵŶůĞƐƐ�ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�WůĂŶŶŝŶŐ��ŝƌĞĐƚŽƌ͘�
^ƵďŵŝƚƚĂůƐ�ƐŚĂůů�ďĞ�Ă�ŵŝŶŝŵƵŵ�ŽĨ ϭϭ�ŝŶĐŚĞƐ�ďǇ�ϭϳ�ŝŶĐŚĞƐ�ĂƐ�ƐƉĞĐŝĨŝĞĚ�
ďǇ�WůĂŶŶŝŶŐ��ĞƉƚ͘�ƐƚĂĨĨ͘ ;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

^ĐĂůĞ͗�EŽƚ�ůĞƐƐ�ƚŚĂŶ�ϭ ŝŶĐŚ с�ϲϬ ĨĞĞƚ�ĂŶĚ�Ă�ŐƌĂƉŚŝĐ�ďĂƌ�ƐĐĂůĞ�ƐŚĂůů�ďĞ�
ŝŶĐůƵĚĞĚ�ŽŶ�Ăůů�ƉůĂŶƐ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

'/^�ĚĂƚĂ�ƐŚŽƵůĚ�ďĞ�ƌĞĨĞƌĞŶĐĞĚ�ƚŽ�ƚŚĞ�ĐŽŽƌĚŝŶĂƚĞ�ƐǇƐƚĞŵ�EĞǁ�
,ĂŵƉƐŚŝƌĞ�^ƚĂƚĞ�WůĂŶĞ͕�E��ϴϯ ;ϭϵϵϲͿ͕�ǁŝƚŚ�ƵŶŝƚƐ�ŝŶ ĨĞĞƚ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

Eͬ�

WůĂŶƐ�ƐŚĂůů�ďĞ�ĚƌĂǁŶ�ƚŽ�ƐĐĂůĞ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

WůĂŶƐ�ƐŚĂůů�ďĞ�ƉƌĞƉĂƌĞĚ�ĂŶĚ�ƐƚĂŵƉĞĚ�ďǇ�Ă�E,�ůŝĐĞŶƐĞĚ�Đŝǀŝů�ĞŶŐŝŶĞĞƌ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

Eͬ�

tĞƚůĂŶĚƐ�ƐŚĂůů�ďĞ�ĚĞůŝŶĞĂƚĞĚ�ďǇ�Ă�E,�ĐĞƌƚŝĨŝĞĚ�ǁĞƚůĂŶĚƐ�ƐĐŝĞŶƚŝƐƚ
ĂŶĚ�ƐŽ�ƐƚĂŵƉĞĚ͘ ;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

Eͬ�

dŝƚůĞ�;ŶĂŵĞ�ŽĨ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽũĞĐƚͿ͕�ŶŽƌƚŚ�ƉŽŝŶƚ͕�ƐĐĂůĞ͕�ůĞŐĞŶĚ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

�ĂƚĞ�ƉůĂŶƐ�ĨŝƌƐƚ�ƐƵďŵŝƚƚĞĚ͕�ĚĂƚĞ�ĂŶĚ�ĞǆƉůĂŶĂƚŝŽŶ�ŽĨ�ƌĞǀŝƐŝŽŶƐ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

/ŶĚŝǀŝĚƵĂů�ƉůĂŶ�ƐŚĞĞƚ�ƚŝƚůĞ�ƚŚĂƚ�ĐůĞĂƌůǇ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ƚŚĂƚ�
ŝƐ�ĚŝƐƉůĂǇĞĚ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

^ŽƵƌĐĞ�ĂŶĚ�ĚĂƚĞ�ŽĨ�ĚĂƚĂ�ĚŝƐƉůĂǇĞĚ�ŽŶ�ƚŚĞ�ƉůĂŶ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

X As built survey plans

X
Cover sheet

X As built survey plans

X General notes  sheet

X

X

architectural's and detail sheets - exempt

X
General notes sheet note

X

X Only plans prepared by Altus

X Wetlands delineation per
original survey Joe Noel, 9/2016

X All site plans

X Cover sheet, title block all
sheets

X

X As built plans, General 
notes sheet



^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϯ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

��ŶŽƚĞ�ƐŚĂůů�ďĞ�ƉƌŽǀŝĚĞĚ�ŽŶ�ƚŚĞ�^ŝƚĞ�WůĂŶ�ƐƚĂƚŝŶŐ͗�͞�ůů�ĐŽŶĚŝƚŝŽŶƐ�ŽŶ�
ƚŚŝƐ�WůĂŶ�ƐŚĂůů�ƌĞŵĂŝŶ�ŝŶ�ĞĨĨĞĐƚ�ŝŶ�ƉĞƌƉĞƚƵŝƚǇ ƉƵƌƐƵĂŶƚ�ƚŽ�ƚŚĞ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�^ŝƚĞ�WůĂŶ�ZĞǀŝĞǁ�ZĞŐƵůĂƚŝŽŶƐ͘͟
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

WůĂŶ�ƐŚĞĞƚƐ�ƐƵďŵŝƚƚĞĚ�ĨŽƌ�ƌĞĐŽƌĚŝŶŐ�ƐŚĂůů�ŝŶĐůƵĚĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�
ŶŽƚĞƐ͗

Ă͘ ͞dŚŝƐ�^ŝƚĞ�WůĂŶ�ƐŚĂůů�ďĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĞ�ZŽĐŬŝŶŐŚĂŵ��ŽƵŶƚǇ�
ZĞŐŝƐƚƌǇ�ŽĨ��ĞĞĚƐ͘͟

ď͘ ͞�ůů�ŝŵƉƌŽǀĞŵĞŶƚƐ�ƐŚŽǁŶ�ŽŶ�ƚŚŝƐ�^ŝƚĞ�WůĂŶ�ƐŚĂůů�ďĞ�
ĐŽŶƐƚƌƵĐƚĞĚ�ĂŶĚ�ŵĂŝŶƚĂŝŶĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�WůĂŶ�ďǇ�
ƚŚĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌ�ĂŶĚ�Ăůů�ĨƵƚƵƌĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌƐ͘�EŽ�
ĐŚĂŶŐĞƐ�ƐŚĂůů�ďĞ�ŵĂĚĞ�ƚŽ�ƚŚŝƐ�^ŝƚĞ�WůĂŶ�ǁŝƚŚŽƵƚ�ƚŚĞ�ĞǆƉƌĞƐƐ�
ĂƉƉƌŽǀĂů�ŽĨ�ƚŚĞ�WŽƌƚƐŵŽƵƚŚ�WůĂŶŶŝŶŐ��ŝƌĞĐƚŽƌ͘͟

;Ϯ͘ϭϯ͘ϯͿ

Eͬ�

WůĂŶ�ƐŚĞĞƚƐ�ƐŚŽǁŝŶŐ�ůĂŶĚƐĐĂƉŝŶŐ�ĂŶĚ�ƐĐƌĞĞŶŝŶŐ�ƐŚĂůů�ĂůƐŽ�ŝŶĐůƵĚĞ�ƚŚĞ�
ĨŽůůŽǁŝŶŐ�ĂĚĚŝƚŝŽŶĂů�ŶŽƚĞƐ͗

Ă͘ ͞dŚĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌ�ĂŶĚ�Ăůů�ĨƵƚƵƌĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌƐ�ƐŚĂůů�ďĞ�
ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ͕�ƌĞƉĂŝƌ�ĂŶĚ�ƌĞƉůĂĐĞŵĞŶƚ�ŽĨ�
Ăůů�ƌĞƋƵŝƌĞĚ�ƐĐƌĞĞŶŝŶŐ�ĂŶĚ�ůĂŶĚƐĐĂƉĞ�ŵĂƚĞƌŝĂůƐ͘͟

ď͘ ͞�ůů�ƌĞƋƵŝƌĞĚ�ƉůĂŶƚ�ŵĂƚĞƌŝĂůƐ�ƐŚĂůů�ďĞ�ƚĞŶĚĞĚ�ĂŶĚ�ŵĂŝŶƚĂŝŶĞĚ�
ŝŶ�Ă�ŚĞĂůƚŚǇ�ŐƌŽǁŝŶŐ�ĐŽŶĚŝƚŝŽŶ͕�ƌĞƉůĂĐĞĚ�ǁŚĞŶ�ŶĞĐĞƐƐĂƌǇ͕�
ĂŶĚ�ŬĞƉƚ�ĨƌĞĞ�ŽĨ�ƌĞĨƵƐĞ�ĂŶĚ�ĚĞďƌŝƐ͘��ůů�ƌĞƋƵŝƌĞĚ�ĨĞŶĐĞƐ�ĂŶĚ�
ǁĂůůƐ�ƐŚĂůů�ďĞ�ŵĂŝŶƚĂŝŶĞĚ�ŝŶ ŐŽŽĚ�ƌĞƉĂŝƌ͘͟

Đ͘ ͞dŚĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌ�ƐŚĂůů�ďĞ�ƌĞƐƉŽŶƐŝďůĞ�ƚŽ�ƌĞŵŽǀĞ�ĂŶĚ�
ƌĞƉůĂĐĞ�ĚĞĂĚ�Žƌ�ĚŝƐĞĂƐĞĚ�ƉůĂŶƚ�ŵĂƚĞƌŝĂůƐ�ŝŵŵĞĚŝĂƚĞůǇ�ǁŝƚŚ�
ƚŚĞ�ƐĂŵĞ�ƚǇƉĞ͕�ƐŝǌĞ�ĂŶĚ�ƋƵĂŶƚŝƚǇ�ŽĨ�ƉůĂŶƚ�ŵĂƚĞƌŝĂůƐ�ĂƐ�
ŽƌŝŐŝŶĂůůǇ�ŝŶƐƚĂůůĞĚ͕�ƵŶůĞƐƐ�ĂůƚĞƌŶĂƚŝǀĞ�ƉůĂŶƚŝŶŐƐ�ĂƌĞ�
ƌĞƋƵĞƐƚĞĚ͕�ũƵƐƚŝĨŝĞĚ�ĂŶĚ�ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�WůĂŶŶŝŶŐ��ŽĂƌĚ�Žƌ�
WůĂŶŶŝŶŐ��ŝƌĞĐƚŽƌ͘͟

;Ϯ͘ϭϯ͘ϰͿ

Eͬ�

X Note 3
Overall site plan

X
Note 15
Overall site plan

Note 14 
Overall site plan

X Landscape Plan
LS101



^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϰ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ�ʹ ZĞƋƵŝƌĞĚ��ǆŚŝďŝƚƐ�ĂŶĚ��ĂƚĂ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

ϭ͘ �ǆŝƐƚŝŶŐ��ŽŶĚŝƚŝŽŶƐ͗�;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ ^ƵƌǀĞǇĞĚ�ƉůĂŶ�ŽĨ�ƐŝƚĞ�ƐŚŽǁŝŶŐ�ĞǆŝƐƚŝŶŐ�ŶĂƚƵƌĂů�ĂŶĚ�ďƵŝůƚ�ĨĞĂƚƵƌĞƐ͖

ď͘ �ŽŶŝŶŐ�ďŽƵŶĚĂƌŝĞƐ͖

Đ͘ �ŝŵĞŶƐŝŽŶĂů�ZĞŐƵůĂƚŝŽŶƐ͖

Ě͘ tĞƚůĂŶĚ�ĚĞůŝŶĞĂƚŝŽŶ͕�ǁĞƚůĂŶĚ�ĨƵŶĐƚŝŽŶ�ĂŶĚ�ǀĂůƵĞ�ĂƐƐĞƐƐŵĞŶƚ͖

Ğ͘ ^&,�͕�ϭϬϬͲǇĞĂƌ�ĨůŽŽĚ�ĞůĞǀĂƚŝŽŶ�ůŝŶĞ�ĂŶĚ��&��ĚĂƚĂ͘

Ϯ͘ �ƵŝůĚŝŶŐƐ�ĂŶĚ�^ƚƌƵĐƚƵƌĞƐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ WůĂŶ�ǀŝĞǁ͗�hƐĞ͕�ƐŝǌĞ͕�ĚŝŵĞŶƐŝŽŶƐ͕�ĨŽŽƚŝŶŐƐ͕�ŽǀĞƌŚĂŶŐƐ͕�ϭƐƚ�Ĩů͘�
ĞůĞǀĂƚŝŽŶ͖

ď͘ �ůĞǀĂƚŝŽŶƐ͗�,ĞŝŐŚƚ͕�ŵĂƐƐŝŶŐ͕�ƉůĂĐĞŵĞŶƚ͕�ŵĂƚĞƌŝĂůƐ͕�ůŝŐŚƚŝŶŐ͕�
ĨĂĕĂĚĞ�ƚƌĞĂƚŵĞŶƚƐ͖

Đ͘ dŽƚĂů�&ůŽŽƌ��ƌĞĂ͖

Ě͘ EƵŵďĞƌ�ŽĨ�hƐĂďůĞ�&ůŽŽƌƐ͖

Ğ͘ 'ƌŽƐƐ�ĨůŽŽƌ�ĂƌĞĂ�ďǇ�ĨůŽŽƌ�ĂŶĚ�ƵƐĞ͘

ϯ͘ �ĐĐĞƐƐ�ĂŶĚ��ŝƌĐƵůĂƚŝŽŶ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ >ŽĐĂƚŝŽŶͬǁŝĚƚŚ�ŽĨ�ĂĐĐĞƐƐ�ǁĂǇƐ�ǁŝƚŚŝŶ�ƐŝƚĞ͖

ď͘ >ŽĐĂƚŝŽŶ�ŽĨ�ĐƵƌďŝŶŐ͕�ƌŝŐŚƚ�ŽĨ�ǁĂǇƐ͕�ĞĚŐĞ�ŽĨ�ƉĂǀĞŵĞŶƚ�ĂŶĚ�
ƐŝĚĞǁĂůŬƐ͖

Đ͘ >ŽĐĂƚŝŽŶ͕�ƚǇƉĞ͕�ƐŝǌĞ�ĂŶĚ�ĚĞƐŝŐŶ�ŽĨ�ƚƌĂĨĨŝĐ�ƐŝŐŶŝŶŐ�;ƉĂǀĞŵĞŶƚ�
ŵĂƌŬŝŶŐƐͿ͖

Ě͘ EĂŵĞƐͬůĂǇŽƵƚ�ŽĨ�ĞǆŝƐƚŝŶŐ�ĂďƵƚƚŝŶŐ�ƐƚƌĞĞƚƐ͖

Ğ͘ �ƌŝǀĞǁĂǇ�ĐƵƌď�ĐƵƚƐ�ĨŽƌ�ĂďƵƚƚŝŶŐ�ƉƌŽƉ͘�ĂŶĚ�ƉƵďůŝĐ�ƌŽĂĚƐ͖

Ĩ͘ /Ĩ�ƐƵďĚŝǀŝƐŝŽŶ͖�EĂŵĞƐ�ŽĨ�Ăůů�ƌŽĂĚƐ͕�ƌŝŐŚƚ�ŽĨ�ǁĂǇ�ůŝŶĞƐ�ĂŶĚ�
ĞĂƐĞŵĞŶƚƐ�ŶŽƚĞĚ͖

Ő͘ ��^,dK�ƚƌƵĐŬ�ƚƵƌŶŝŶŐ�ƚĞŵƉůĂƚĞƐ͕�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ŵŝŶŝŵƵŵ�ǀĞŚŝĐůĞ�
ĂůůŽǁĞĚ�ďĞŝŶŐ�Ă�t�ͲϱϬ�;ƵŶůĞƐƐ�ŽƚŚĞƌǁŝƐĞ�ĂƉƉƌŽǀĞĚ�ďǇ�d��Ϳ͘

ϰ͘ WĂƌŬŝŶŐ�ĂŶĚ�>ŽĂĚŝŶŐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ >ŽĐĂƚŝŽŶ�ŽĨ�ŽĨĨ�ƐƚƌĞĞƚ�ƉĂƌŬŝŶŐͬůŽĂĚŝŶŐ�ĂƌĞĂƐ͕�ůĂŶĚƐĐĂƉĞĚ�
ĂƌĞĂƐͬďƵĨĨĞƌƐ͖

ď͘ WĂƌŬŝŶŐ��ĂůĐƵůĂƚŝŽŶƐ�;η�ƌĞƋƵŝƌĞĚ�ĂŶĚ�ƚŚĞ�η�ƉƌŽǀŝĚĞĚͿ͘

ϱ͘ tĂƚĞƌ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ ^ŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ǁĂƚĞƌ�ŵĂŝŶƐ͕�ƐŚƵƚͲŽĨĨƐ͕�ŚǇĚƌĂŶƚƐ�Θ
�ŶŐŝŶĞĞƌŝŶŐ�ĚĂƚĂ͖

ď͘ >ŽĐĂƚŝŽŶ�ŽĨ�ǁĞůůƐ�ĂŶĚ�ŵŽŶŝƚŽƌŝŶŐ�ǁĞůůƐ�;ŝŶĐůƵĚĞ�ƉƌŽƚĞĐƚŝǀĞ�ƌĂĚŝŝͿ͘

ϲ͘ ^ĞǁĞƌ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ͗ ;Ϯ͘ϱ͘ϰ͘ϯ&Ϳ

Ă͘ ^ŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ƐĂŶŝƚĂƌǇ�ƐĞǁĂŐĞ�ĨĂĐŝůŝƚŝĞƐ�Θ �ŶŐŝŶĞĞƌŝŶŐ�
ĚĂƚĂ͘

ϳ͘ hƚŝůŝƚŝĞƐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ'Ϳ

Ă͘ dŚĞ�ƐŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�Ăůů�ĂďŽǀĞ�Θ�ďĞůŽǁ�ŐƌŽƵŶĚ�ƵƚŝůŝƚŝĞƐ͖

ď͘ ^ŝǌĞ�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ŐĞŶĞƌĂƚŽƌ�ƉĂĚƐ͕�ƚƌĂŶƐĨŽƌŵĞƌƐ�ĂŶĚ�ŽƚŚĞƌ�
ĨŝǆƚƵƌĞƐ͘
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^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϱ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ�ʹ ZĞƋƵŝƌĞĚ��ǆŚŝďŝƚƐ�ĂŶĚ��ĂƚĂ

ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ
;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

ϴ͘ ^ŽůŝĚ�tĂƐƚĞ�&ĂĐŝůŝƚŝĞƐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ,Ϳ

Ă͘ dŚĞ�ƐŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ƐŽůŝĚ�ǁĂƐƚĞ�ĨĂĐŝůŝƚŝĞƐ͘

ϵ͘ ^ƚŽƌŵ�ǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ͗ ;Ϯ͘ϱ͘ϰ͘ϯ/Ϳ

Ă͘ dŚĞ�ůŽĐĂƚŝŽŶ͕�ĞůĞǀĂƚŝŽŶ�ĂŶĚ�ůĂǇŽƵƚ�ŽĨ�Ăůů�ƐƚŽƌŵͲǁĂƚĞƌ�ĚƌĂŝŶĂŐĞ͘

ϭϬ͘ KƵƚĚŽŽƌ�>ŝŐŚƚŝŶŐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ:Ϳ

Ă͘ dǇƉĞ�ĂŶĚ�ƉůĂĐĞŵĞŶƚ�ŽĨ�Ăůů�ůŝŐŚƚŝŶŐ�;ĞǆƚĞƌŝŽƌ�ŽĨ�ďƵŝůĚŝŶŐ͕�
ƉĂƌŬŝŶŐ�ůŽƚ�ĂŶĚ�ĂŶǇ�ŽƚŚĞƌ�ĂƌĞĂƐ�ŽĨ�ƚŚĞ�ƐŝƚĞͿ�ĂŶĚ͖�

ď͘ ƉŚŽƚŽŵĞƚƌŝĐ�ƉůĂŶ͘
ϭϭ͘ /ŶĚŝĐĂƚĞ�ǁŚĞƌĞ�ĚĂƌŬ�ƐŬǇ�ĨƌŝĞŶĚůǇ�ůŝŐŚƚŝŶŐ�ŵĞĂƐƵƌĞƐ�ŚĂǀĞ�

ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ͘ ;ϭϬ͘ϭͿ
ϭϮ͘ >ĂŶĚƐĐĂƉŝŶŐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ<Ϳ

Ă͘ /ĚĞŶƚŝĨǇ�Ăůů�ƵŶĚŝƐƚƵƌďĞĚ�ĂƌĞĂ͕�ĞǆŝƐƚŝŶŐ�ǀĞŐĞƚĂƚŝŽŶ�ĂŶĚ�ƚŚĂƚ�
ǁŚŝĐŚ�ŝƐ�ƚŽ�ďĞ�ƌĞƚĂŝŶĞĚ͖

ď͘ >ŽĐĂƚŝŽŶ�ŽĨ�ĂŶǇ�ŝƌƌŝŐĂƚŝŽŶ�ƐǇƐƚĞŵ�ĂŶĚ�ǁĂƚĞƌ�ƐŽƵƌĐĞ͘

ϭϯ͘ �ŽŶƚŽƵƌƐ�ĂŶĚ��ůĞǀĂƚŝŽŶ͗ ;Ϯ͘ϱ͘ϰ͘ϯ>Ϳ

Ă͘ �ǆŝƐƚŝŶŐͬWƌŽƉŽƐĞĚ�ĐŽŶƚŽƵƌƐ�;Ϯ�ĨŽŽƚ�ŵŝŶŝŵƵŵͿ�ĂŶĚ�ĨŝŶŝƐŚĞĚ�
ŐƌĂĚĞ�ĞůĞǀĂƚŝŽŶƐ͘

ϭϰ͘ KƉĞŶ�^ƉĂĐĞ͗ ;Ϯ͘ϱ͘ϰ͘ϯDͿ

Ă͘ dǇƉĞ͕�ĞǆƚĞŶƚ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�Ăůů�ĞǆŝƐƚŝŶŐͬƉƌŽƉŽƐĞĚ�ŽƉĞŶ�ƐƉĂĐĞ͘

ϭϱ͘ �ůů�ĞĂƐĞŵĞŶƚƐ͕�ĚĞĞĚ�ƌĞƐƚƌŝĐƚŝŽŶƐ�ĂŶĚ�ŶŽŶͲƉƵďůŝĐ�ƌŝŐŚƚƐ ŽĨ�
ǁĂǇƐ͘����;Ϯ͘ϱ͘ϰ͘ϯEͿ

ϭϲ͘ >ŽĐĂƚŝŽŶ�ŽĨ�ƐŶŽǁ�ƐƚŽƌĂŐĞ�ĂƌĞĂƐ�ĂŶĚͬŽƌ�ŽĨĨͲƐŝƚĞ�ƐŶŽǁ�
ƌĞŵŽǀĂů͘���;Ϯ͘ϱ͘ϰ͘ϯKͿ

ϭϳ͘ �ŚĂƌĂĐƚĞƌͬ�ŝǀŝĐ �ŝƐƚƌŝĐƚ�;�ůů�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ƐŚĂůů�ďĞ�
ŝŶĐůƵĚĞĚͿ͗ ;Ϯ͘ϱ͘ϰ͘ϯYͿ
Ă͘ �ƉƉůŝĐĂďůĞ��ƵŝůĚŝŶŐ�,ĞŝŐŚƚ�;ϭϬ͘ϱ�Ϯϭ͘ϮϬ�Θ�ϭϬ͘ϱ�ϰϯ͘ϯϬͿ͖

ď͘ �ƉƉůŝĐĂďůĞ�^ƉĞĐŝĂů�ZĞƋƵŝƌĞŵĞŶƚƐ�;ϭϬ͘ϱ�Ϯϭ͘ϯϬͿ͖

Đ͘ WƌŽƉŽƐĞĚ�ďƵŝůĚŝŶŐ�ĨŽƌŵͬƚǇƉĞ�;ϭϬ͘ϱ�ϰϯͿ͖

Ě͘ WƌŽƉŽƐĞĚ�ĐŽŵŵƵŶŝƚǇ�ƐƉĂĐĞ�;ϭϬ͘ϱ�ϰϲͿ͘

Overall site plan - existing no
expansion proposed

Grading and drainage plan, C-3

Electrical Site Plan, ES101

Electrical Site Plan, ES101

Grading plan, C-4, Overall site plan

None proposed - existing  playfield
 is irrigated

Grading plan, C-4

Overall site plan

X

X

X

X

X

X

X

X

X

X Overall site plan, As-built plans

X Site plan, note 9 overall site plan

X NOT APPLICABLE



^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϲ ŽĨ�ϳ

KƚŚĞƌ�ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

dƌĂĨĨŝĐ�/ŵƉĂĐƚ�^ƚƵĚǇ�Žƌ�dƌŝƉ 'ĞŶĞƌĂƚŝŽŶ�ZĞƉŽƌƚ͕�ĂƐ�ƌĞƋƵŝƌĞĚ͘
;&ŽƵƌ�;ϰͿ�ŚĂƌĚĐŽƉŝĞƐ�ŽĨ�ƚŚĞ�ĨƵůů�ƐƚƵĚǇͬƌĞƉŽƌƚ�ĂŶĚ�^ŝǆ�;ϲͿ�ƐƵŵŵĂƌŝĞƐ�ƚŽ�ďĞ�
ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�ƚŚĞ�^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶͿ ;ϯ͘Ϯ͘ϭͲϮͿ
/ŶĚŝĐĂƚĞ�ǁŚĞƌĞ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ��ĞƐŝŐŶ�ƉƌĂĐƚŝĐĞƐ�ŚĂǀĞ�
ďĞĞŶ�ŝŶĐŽƌƉŽƌĂƚĞĚ͘ ;ϳ͘ϭͿ
/ŶĚŝĐĂƚĞ�ǁŚĞƚŚĞƌ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞǀĞůŽƉŵĞŶƚ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶ�Ă�ǁĞůůŚĞĂĚ�
ƉƌŽƚĞĐƚŝŽŶ�Žƌ�ĂƋƵŝĨĞƌ�ƉƌŽƚĞĐƚŝŽŶ�ĂƌĞĂ͘�^ƵĐŚ�ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ƐŚĂůů�ďĞ�
ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ��ŝƌĞĐƚŽƌ�ŽĨ�ƚŚĞ��ĞƉƚ͘�ŽĨ�WƵďůŝĐ�tŽƌŬƐ͘ ;ϳ͘ϯ͘ϭͿ
/ŶĚŝĐĂƚĞ�ǁŚĞƌĞ�ŵĞĂƐƵƌĞƐ�ƚŽ�ŵŝŶŝŵŝǌĞ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞƐ�ŚĂǀĞ�
ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ͘ ;ϳ͘ϰ͘ϯͿ
�ĂůĐƵůĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĞĨĨĞĐƚŝǀĞ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞ�ĂƐ�Ă�
ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ƚŚĞ�ƐŝƚĞ͘ ;ϳ͘ϰ͘ϯ͘ϮͿ
^ƚŽƌŵǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ�ĂŶĚ��ƌŽƐŝŽŶ��ŽŶƚƌŽů�WůĂŶ͘
;&ŽƵƌ�;ϰͿ�ŚĂƌĚĐŽƉŝĞƐ�ŽĨ�ƚŚĞ�ĨƵůů�ƉůĂŶͬƌĞƉŽƌƚ�ĂŶĚ�^ŝǆ�;ϲͿ�ƐƵŵŵĂƌŝĞƐ�ƚŽ�ďĞ�
ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�ƚŚĞ�^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶͿ ;ϳ͘ϰ͘ϰ͘ϭͿ

&ŝŶĂů�^ŝƚĞ�WůĂŶ��ƉƉƌŽǀĂů ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

�ůů�ůŽĐĂů�ĂƉƉƌŽǀĂůƐ͕�ƉĞƌŵŝƚƐ͕�ĞĂƐĞŵĞŶƚƐ�ĂŶĚ�ůŝĐĞŶƐĞƐ�ƌĞƋƵŝƌĞĚ͕�
ŝŶĐůƵĚŝŶŐ�ďƵƚ�ŶŽƚ�ůŝŵŝƚĞĚ�ƚŽ͗

Ă͘ tĂŝǀĞƌƐ͖
ď͘ �ƌŝǀĞǁĂǇ�ƉĞƌŵŝƚƐ͖
Đ͘ ^ƉĞĐŝĂů�ĞǆĐĞƉƚŝŽŶƐ͖
Ě͘ sĂƌŝĂŶĐĞƐ�ŐƌĂŶƚĞĚ͖
Ğ͘ �ĂƐĞŵĞŶƚƐ͖
Ĩ͘ >ŝĐĞŶƐĞƐ͘

;Ϯ͘ϱ͘ϯ͘Ϯ�Ϳ
�ǆŚŝďŝƚƐ͕�ĚĂƚĂ͕�ƌĞƉŽƌƚƐ�Žƌ�ƐƚƵĚŝĞƐ�ƚŚĂƚ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�ƌĞƋƵŝƌĞĚ�ĂƐ�
ƉĂƌƚ�ŽĨ�ƚŚĞ�ĂƉƉƌŽǀĂů�ƉƌŽĐĞƐƐ͕�ŝŶĐůƵĚŝŶŐ�ďƵƚ�ŶŽƚ�ůŝŵŝƚĞĚ�ƚŽ͗

Ă͘ �ĂůĐƵůĂƚŝŽŶƐ�ƌĞůĂƚŝŶŐ�ƚŽ�ƐƚŽƌŵǁĂƚĞƌ�ƌƵŶŽĨĨ͖
ď͘ /ŶĨŽƌŵĂƚŝŽŶ�ŽŶ�ĐŽŵƉŽƐŝƚŝŽŶ�ĂŶĚ�ƋƵĂŶƚŝƚǇ�ŽĨ�ǁĂƚĞƌ�ĚĞŵĂŶĚ�

ĂŶĚ�ǁĂƐƚĞǁĂƚĞƌ�ŐĞŶĞƌĂƚĞĚ͖
Đ͘ /ŶĨŽƌŵĂƚŝŽŶ�ŽŶ�Ăŝƌ͕�ǁĂƚĞƌ�Žƌ�ůĂŶĚ�ƉŽůůƵƚĂŶƚƐ�ƚŽ�ďĞ�

ĚŝƐĐŚĂƌŐĞĚ͕�ŝŶĐůƵĚŝŶŐ�ƐƚĂŶĚĂƌĚƐ͕�ƋƵĂŶƚŝƚǇ͕�ƚƌĞĂƚŵĞŶƚ�
ĂŶĚͬŽƌ�ĐŽŶƚƌŽůƐ͖

Ě͘ �ƐƚŝŵĂƚĞƐ�ŽĨ�ƚƌĂĨĨŝĐ�ŐĞŶĞƌĂƚŝŽŶ�ĂŶĚ�ĐŽƵŶƚƐ�ƉƌĞͲ ĂŶĚ�ƉŽƐƚͲ
ĐŽŶƐƚƌƵĐƚŝŽŶ͖

Ğ͘ �ƐƚŝŵĂƚĞƐ�ŽĨ�ŶŽŝƐĞ�ŐĞŶĞƌĂƚŝŽŶ͖
Ĩ͘ ��^ƚŽƌŵǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ�ĂŶĚ��ƌŽƐŝŽŶ��ŽŶƚƌŽů�WůĂŶ͖
Ő͘ �ŶĚĂŶŐĞƌĞĚ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ͬ�ŚŝƐƚŽƌŝĐĂů�ƐƚƵĚŝĞƐ͖
Ś͘ tĞƚůĂŶĚ�ĂŶĚ�ǁĂƚĞƌ�ďŽĚǇ�;ĐŽĂƐƚĂů�ĂŶĚ�ŝŶůĂŶĚͿ�ĚĞůŝŶĞĂƚŝŽŶƐ͖
ŝ͘ �ŶǀŝƌŽŶŵĞŶƚĂů�ŝŵƉĂĐƚ�ƐƚƵĚŝĞƐ͘

;Ϯ͘ϱ͘ϯ͘Ϯ�Ϳ

X Application package

X Green statement application 
package

X Not applicable

X Project infill, green statement
permeable materials used where 
possible

X Drainage compuations 

X Application package

X a.  none requested
b. existing, none requested
c. none requested
d. 2016 and 2017, listed on cover 

sheet
e. As-built plans
f. none requested

X
a. application package - drainage 

study
b. application package - water 

demand analysis
c. non-industrial uses
d. see traffic study
e. not applicable
f. see drainage computations
g. not applicable
h. on survey plans - no wetland or wetland 

buffers will be impacted
i. not applicable 



























^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϭ ŽĨ�ϳ

&LW\�RI�3RUWVPRXWK��1HZ�+DPSVKLUH

6LWH�3ODQ�$SSOLFDWLRQ�&KHFNOLVW

dŚŝƐ�ƐŝƚĞ�ƉůĂŶ�ĂƉƉůŝĐĂƚŝŽŶ�ĐŚĞĐŬůŝƐƚ�ŝƐ�Ă�ƚŽŽů�ĚĞƐŝŐŶĞĚ�ƚŽ�ĂƐƐŝƐƚ�ƚŚĞ�ĂƉƉůŝĐĂŶƚ�ŝŶ�ƚŚĞ�ƉůĂŶŶŝŶŐ�ƉƌŽĐĞƐƐ�ĂŶĚ�ĨŽƌ�ƉƌĞƉĂƌŝŶŐ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ĨŽƌ�WůĂŶŶŝŶŐ�
�ŽĂƌĚ�ƌĞǀŝĞǁ͘���ƉƌĞͲĂƉƉůŝĐĂƚŝŽŶ�ĐŽŶĨĞƌĞŶĐĞ�ǁŝƚŚ�Ă�ŵĞŵďĞƌ�ŽĨ�ƚŚĞ�ƉůĂŶŶŝŶŐ�ĚĞƉĂƌƚŵĞŶƚ�ŝƐ�ƐƚƌŽŶŐůǇ�ĞŶĐŽƵƌĂŐĞĚ�ĂƐ�ĂĚĚŝƚŝŽŶĂů�ƉƌŽũĞĐƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ŵĂǇ�
ďĞ�ƌĞƋƵŝƌĞĚ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƐŝǌĞ�ĂŶĚ�ƐĐŽƉĞ͘ dŚĞ�ĂƉƉůŝĐĂŶƚ�ŝƐ�ĐĂƵƚŝŽŶĞĚ�ƚŚĂƚ�ƚŚŝƐ�ĐŚĞĐŬůŝƐƚ�ŝƐ�ŽŶůǇ�Ă�ŐƵŝĚĞ�ĂŶĚ�ŝƐ�ŶŽƚ�ŝŶƚĞŶĚĞĚ�ƚŽ�ďĞ�Ă�ĐŽŵƉůĞƚĞ�ůŝƐƚ�ŽĨ�
Ăůů�ƐŝƚĞ�ƉůĂŶ�ƌĞǀŝĞǁ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�^ŝƚĞ�WůĂŶ�ƌĞǀŝĞǁ�ƌĞŐƵůĂƚŝŽŶƐ�ĨŽƌ�ĨƵůů�ĚĞƚĂŝůƐ͘

�ƉƉůŝĐĂŶƚ�ZĞƐƉŽŶƐŝďŝůŝƚŝĞƐ�;^ĞĐƚŝŽŶ�Ϯ͘ϱ͘ϮͿ͗ �ƉƉůŝĐĂďůĞ�ĨĞĞƐ�ĂƌĞ�ĚƵĞ�ƵƉŽŶ�ĂƉƉůŝĐĂƚŝŽŶ�ƐƵďŵŝƚƚĂů�ĂůŽŶŐ�ǁŝƚŚ ƌĞƋƵŝƌĞĚ�ĂƚƚĂĐŚŵĞŶƚƐ͘ dŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ƐŚĂůů�
ďĞ�ĐŽŵƉůĞƚĞ�ĂƐ�ƐƵďŵŝƚƚĞĚ�ĂŶĚ�ƉƌŽǀŝĚĞ�ĂĚĞƋƵĂƚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĨŽƌ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ƐŝƚĞ�ĚĞǀĞůŽƉŵĞŶƚ͘�tĂŝǀĞƌ�ƌĞƋƵĞƐƚƐ�ŵƵƐƚ�ďĞ�ƐƵďŵŝƚƚĞĚ�
ŝŶ�ǁƌŝƚŝŶŐ�ǁŝƚŚ�ĂƉƉƌŽƉƌŝĂƚĞ�ũƵƐƚŝĨŝĐĂƚŝŽŶ͘�

EĂŵĞ�ŽĨ�KǁŶĞƌͬ�ƉƉůŝĐĂŶƚ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ��ĂƚĞ�^ƵďŵŝƚƚĞĚ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

WŚŽŶĞ�EƵŵďĞƌ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ��ͲŵĂŝů͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

^ŝƚĞ��ĚĚƌĞƐƐ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�DĂƉ͗�ͺͺͺͺͺͺ�>Žƚ͗�ͺͺͺͺͺͺͺ

�ŽŶŝŶŐ��ŝƐƚƌŝĐƚ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ >Žƚ�ĂƌĞĂ͗�ͺͺͺͺͺͺͺͺͺͺͺͺ�ƐƋ͘�Ĩƚ͘

�ƉƉůŝĐĂƚŝŽŶ�ZĞƋƵŝƌĞŵĞŶƚƐ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

&ƵůůǇ�ĞǆĞĐƵƚĞĚ�ĂŶĚ�ƐŝŐŶĞĚ �ƉƉůŝĐĂƚŝŽŶ�ĨŽƌŵ͘
;Ϯ͘ϱ͘Ϯ͘ϯͿ

Eͬ�

�ůů�ĂƉƉůŝĐĂƚŝŽŶ�ĚŽĐƵŵĞŶƚƐ͕�ƉůĂŶƐ͕�ƐƵƉƉŽƌƚŝŶŐ�ĚŽĐƵŵĞŶƚĂƚŝŽŶ�ĂŶĚ�
ŽƚŚĞƌ�ŵĂƚĞƌŝĂůƐ�ƉƌŽǀŝĚĞĚ�ŝŶ�ĚŝŐŝƚĂů�WŽƌƚĂďůĞ��ŽĐƵŵĞŶƚ�&ŽƌŵĂƚ�;W�&Ϳ͘�
;Ϯ͘ϱ͘Ϯ͘ϴͿ

Eͬ�

^ŝƚĞ�WůĂŶ�ZĞǀŝĞǁ��ƉƉůŝĐĂƚŝŽŶ�ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

^ƚĂƚĞŵĞŶƚ�ƚŚĂƚ�ůŝƐƚƐ�ĂŶĚ�ĚĞƐĐƌŝďĞƐ�͞ŐƌĞĞŶ͟�ďƵŝůĚŝŶŐ�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�
ƐǇƐƚĞŵƐ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ
'ƌŽƐƐ�ĨůŽŽƌ�ĂƌĞĂ�ĂŶĚ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�Ăůů�ďƵŝůĚŝŶŐƐ�ĂŶĚ�ƐƚĂƚĞŵĞŶƚ�ŽĨ�
ƵƐĞƐ�ĂŶĚ�ĨůŽŽƌ�ĂƌĞĂ�ĨŽƌ�ĞĂĐŚ�ĨůŽŽƌ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

dĂǆ�ŵĂƉ�ĂŶĚ�ůŽƚ�ŶƵŵďĞƌ͕�ĂŶĚ�ĐƵƌƌĞŶƚ�ǌŽŶŝŶŐ�ŽĨ�Ăůů�ƉĂƌĐĞůƐ�ƵŶĚĞƌ�^ŝƚĞ�
WůĂŶ�ZĞǀŝĞǁ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

KǁŶĞƌ͛Ɛ�ŶĂŵĞ͕�ĂĚĚƌĞƐƐ͕�ƚĞůĞƉŚŽŶĞ�ŶƵŵďĞƌ͕ ĂŶĚ�ƐŝŐŶĂƚƵƌĞ͘�EĂŵĞ͕�
ĂĚĚƌĞƐƐ͕�ĂŶĚ�ƚĞůĞƉŚŽŶĞ�ŶƵŵďĞƌ�ŽĨ�ĂƉƉůŝĐĂŶƚ�ŝĨ�ĚŝĨĨĞƌĞŶƚ�ĨƌŽŵ�ŽǁŶĞƌ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

Hope for Tomorrow Foundation 12/23/19

603-969-3100 jpatrickbroom@gmail.com

315 Banfield Road 266 5

Industrial 468,400

X Application package

X Application package

X
Application package

X
Architectural floor plans

X Cover sheet and 
plan title block

X Application and cover 
sheet



^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�Ϯ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�ZĞǀŝĞǁ��ƉƉůŝĐĂƚŝŽŶ�ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

EĂŵĞƐ�ĂŶĚ�ĂĚĚƌĞƐƐĞƐ�;ŝŶĐůƵĚŝŶŐ�dĂǆ�DĂƉ�ĂŶĚ�>Žƚ�ŶƵŵďĞƌ ĂŶĚ�
ǌŽŶŝŶŐ�ĚŝƐƚƌŝĐƚƐͿ ŽĨ�Ăůů�ĚŝƌĞĐƚ�ĂďƵƚƚŝŶŐ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌƐ ;ŝŶĐůƵĚŝŶŐ�
ƉƌŽƉĞƌƚŝĞƐ�ůŽĐĂƚĞĚ�ĂĐƌŽƐƐ�ĂďƵƚƚŝŶŐ�ƐƚƌĞĞƚƐͿ ĂŶĚ�ŚŽůĚĞƌƐ�ŽĨ�ĞǆŝƐƚŝŶŐ�
ĐŽŶƐĞƌǀĂƚŝŽŶ͕�ƉƌĞƐĞƌǀĂƚŝŽŶ�Žƌ�ĂŐƌŝĐƵůƚƵƌĂů�ƉƌĞƐĞƌǀĂƚŝŽŶ�ƌĞƐƚƌŝĐƚŝŽŶƐ
ĂĨĨĞĐƚŝŶŐ�ƚŚĞ�ƐƵďũĞĐƚ�ƉƌŽƉĞƌƚǇ͘
;Ϯ͘ϱ͘ϯ͘ϭ�Ϳ

Eͬ�

EĂŵĞƐ͕�ĂĚĚƌĞƐƐĞƐ�ĂŶĚ�ƚĞůĞƉŚŽŶĞ�ŶƵŵďĞƌƐ�ŽĨ�Ăůů�ƉƌŽĨĞƐƐŝŽŶĂůƐ�
ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ƐŝƚĞ�ƉůĂŶ�ĚĞƐŝŐŶ͘
;Ϯ͘ϱ͘ϯ͘ϭ&Ϳ

Eͬ�

>ŝƐƚ�ŽĨ�ƌĞĨĞƌĞŶĐĞ�ƉůĂŶƐ͘
;Ϯ͘ϱ͘ϯ͘ϭ'Ϳ

Eͬ�

>ŝƐƚ�ŽĨ�ŶĂŵĞƐ�ĂŶĚ�ĐŽŶƚĂĐƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽĨ�Ăůů�ƉƵďůŝĐ�Žƌ�ƉƌŝǀĂƚĞ�ƵƚŝůŝƚŝĞƐ�
ƐĞƌǀŝĐŝŶŐ�ƚŚĞ�ƐŝƚĞ͘
;Ϯ͘ϱ͘ϯ͘ϭ,Ϳ

Eͬ�

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

&Ƶůů�ƐŝǌĞ�ƉůĂŶƐ�ƐŚĂůů�ŶŽƚ�ďĞ�ůĂƌŐĞƌ�ƚŚĂŶ ϮϮ ŝŶĐŚĞƐ ďǇ ϯϰ ŝŶĐŚĞƐ ǁŝƚŚ�
ŵĂƚĐŚ�ůŝŶĞƐ�ĂƐ�ƌĞƋƵŝƌĞĚ͕�ƵŶůĞƐƐ�ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�WůĂŶŶŝŶŐ��ŝƌĞĐƚŽƌ͘�
^ƵďŵŝƚƚĂůƐ�ƐŚĂůů�ďĞ�Ă�ŵŝŶŝŵƵŵ�ŽĨ ϭϭ�ŝŶĐŚĞƐ�ďǇ�ϭϳ�ŝŶĐŚĞƐ�ĂƐ�ƐƉĞĐŝĨŝĞĚ�
ďǇ�WůĂŶŶŝŶŐ��ĞƉƚ͘�ƐƚĂĨĨ͘ ;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

^ĐĂůĞ͗�EŽƚ�ůĞƐƐ�ƚŚĂŶ�ϭ ŝŶĐŚ с�ϲϬ ĨĞĞƚ�ĂŶĚ�Ă�ŐƌĂƉŚŝĐ�ďĂƌ�ƐĐĂůĞ�ƐŚĂůů�ďĞ�
ŝŶĐůƵĚĞĚ�ŽŶ�Ăůů�ƉůĂŶƐ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

'/^�ĚĂƚĂ�ƐŚŽƵůĚ�ďĞ�ƌĞĨĞƌĞŶĐĞĚ�ƚŽ�ƚŚĞ�ĐŽŽƌĚŝŶĂƚĞ�ƐǇƐƚĞŵ�EĞǁ�
,ĂŵƉƐŚŝƌĞ�^ƚĂƚĞ�WůĂŶĞ͕�E��ϴϯ ;ϭϵϵϲͿ͕�ǁŝƚŚ�ƵŶŝƚƐ�ŝŶ ĨĞĞƚ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

Eͬ�

WůĂŶƐ�ƐŚĂůů�ďĞ�ĚƌĂǁŶ�ƚŽ�ƐĐĂůĞ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

WůĂŶƐ�ƐŚĂůů�ďĞ�ƉƌĞƉĂƌĞĚ�ĂŶĚ�ƐƚĂŵƉĞĚ�ďǇ�Ă�E,�ůŝĐĞŶƐĞĚ�Đŝǀŝů�ĞŶŐŝŶĞĞƌ͘
;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

Eͬ�

tĞƚůĂŶĚƐ�ƐŚĂůů�ďĞ�ĚĞůŝŶĞĂƚĞĚ�ďǇ�Ă�E,�ĐĞƌƚŝĨŝĞĚ�ǁĞƚůĂŶĚƐ�ƐĐŝĞŶƚŝƐƚ
ĂŶĚ�ƐŽ�ƐƚĂŵƉĞĚ͘ ;Ϯ͘ϱ͘ϰ͘ϭ�Ϳ

Eͬ�

dŝƚůĞ�;ŶĂŵĞ�ŽĨ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽũĞĐƚͿ͕�ŶŽƌƚŚ�ƉŽŝŶƚ͕�ƐĐĂůĞ͕�ůĞŐĞŶĚ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

�ĂƚĞ�ƉůĂŶƐ�ĨŝƌƐƚ�ƐƵďŵŝƚƚĞĚ͕�ĚĂƚĞ�ĂŶĚ�ĞǆƉůĂŶĂƚŝŽŶ�ŽĨ�ƌĞǀŝƐŝŽŶƐ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

/ŶĚŝǀŝĚƵĂů�ƉůĂŶ�ƐŚĞĞƚ�ƚŝƚůĞ�ƚŚĂƚ�ĐůĞĂƌůǇ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ƚŚĂƚ�
ŝƐ�ĚŝƐƉůĂǇĞĚ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

ZĞƋƵŝƌĞĚ�ŽŶ�Ăůů�ƉůĂŶ�
ƐŚĞĞƚƐ

Eͬ�

^ŽƵƌĐĞ�ĂŶĚ�ĚĂƚĞ�ŽĨ�ĚĂƚĂ�ĚŝƐƉůĂǇĞĚ�ŽŶ�ƚŚĞ�ƉůĂŶ͘
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

X As built survey plans

X
Cover sheet

X As built survey plans

X General notes  sheet

X

X

architectural's and detail sheets - exempt

X
General notes sheet note

X

X Only plans prepared by Altus

X Wetlands delineation per
original survey Joe Noel, 9/2016

X All site plans

X Cover sheet, title block all
sheets

X

X As built plans, General 
notes sheet



^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϯ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

��ŶŽƚĞ�ƐŚĂůů�ďĞ�ƉƌŽǀŝĚĞĚ�ŽŶ�ƚŚĞ�^ŝƚĞ�WůĂŶ�ƐƚĂƚŝŶŐ͗�͞�ůů�ĐŽŶĚŝƚŝŽŶƐ�ŽŶ�
ƚŚŝƐ�WůĂŶ�ƐŚĂůů�ƌĞŵĂŝŶ�ŝŶ�ĞĨĨĞĐƚ�ŝŶ�ƉĞƌƉĞƚƵŝƚǇ ƉƵƌƐƵĂŶƚ�ƚŽ�ƚŚĞ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�^ŝƚĞ�WůĂŶ�ZĞǀŝĞǁ�ZĞŐƵůĂƚŝŽŶƐ͘͟
;Ϯ͘ϱ͘ϰ͘Ϯ�Ϳ

Eͬ�

WůĂŶ�ƐŚĞĞƚƐ�ƐƵďŵŝƚƚĞĚ�ĨŽƌ�ƌĞĐŽƌĚŝŶŐ�ƐŚĂůů�ŝŶĐůƵĚĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�
ŶŽƚĞƐ͗

Ă͘ ͞dŚŝƐ�^ŝƚĞ�WůĂŶ�ƐŚĂůů�ďĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĞ�ZŽĐŬŝŶŐŚĂŵ��ŽƵŶƚǇ�
ZĞŐŝƐƚƌǇ�ŽĨ��ĞĞĚƐ͘͟

ď͘ ͞�ůů�ŝŵƉƌŽǀĞŵĞŶƚƐ�ƐŚŽǁŶ�ŽŶ�ƚŚŝƐ�^ŝƚĞ�WůĂŶ�ƐŚĂůů�ďĞ�
ĐŽŶƐƚƌƵĐƚĞĚ�ĂŶĚ�ŵĂŝŶƚĂŝŶĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�WůĂŶ�ďǇ�
ƚŚĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌ�ĂŶĚ�Ăůů�ĨƵƚƵƌĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌƐ͘�EŽ�
ĐŚĂŶŐĞƐ�ƐŚĂůů�ďĞ�ŵĂĚĞ�ƚŽ�ƚŚŝƐ�^ŝƚĞ�WůĂŶ�ǁŝƚŚŽƵƚ�ƚŚĞ�ĞǆƉƌĞƐƐ�
ĂƉƉƌŽǀĂů�ŽĨ�ƚŚĞ�WŽƌƚƐŵŽƵƚŚ�WůĂŶŶŝŶŐ��ŝƌĞĐƚŽƌ͘͟

;Ϯ͘ϭϯ͘ϯͿ

Eͬ�

WůĂŶ�ƐŚĞĞƚƐ�ƐŚŽǁŝŶŐ�ůĂŶĚƐĐĂƉŝŶŐ�ĂŶĚ�ƐĐƌĞĞŶŝŶŐ�ƐŚĂůů�ĂůƐŽ�ŝŶĐůƵĚĞ�ƚŚĞ�
ĨŽůůŽǁŝŶŐ�ĂĚĚŝƚŝŽŶĂů�ŶŽƚĞƐ͗

Ă͘ ͞dŚĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌ�ĂŶĚ�Ăůů�ĨƵƚƵƌĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌƐ�ƐŚĂůů�ďĞ�
ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ͕�ƌĞƉĂŝƌ�ĂŶĚ�ƌĞƉůĂĐĞŵĞŶƚ�ŽĨ�
Ăůů�ƌĞƋƵŝƌĞĚ�ƐĐƌĞĞŶŝŶŐ�ĂŶĚ�ůĂŶĚƐĐĂƉĞ�ŵĂƚĞƌŝĂůƐ͘͟

ď͘ ͞�ůů�ƌĞƋƵŝƌĞĚ�ƉůĂŶƚ�ŵĂƚĞƌŝĂůƐ�ƐŚĂůů�ďĞ�ƚĞŶĚĞĚ�ĂŶĚ�ŵĂŝŶƚĂŝŶĞĚ�
ŝŶ�Ă�ŚĞĂůƚŚǇ�ŐƌŽǁŝŶŐ�ĐŽŶĚŝƚŝŽŶ͕�ƌĞƉůĂĐĞĚ�ǁŚĞŶ�ŶĞĐĞƐƐĂƌǇ͕�
ĂŶĚ�ŬĞƉƚ�ĨƌĞĞ�ŽĨ�ƌĞĨƵƐĞ�ĂŶĚ�ĚĞďƌŝƐ͘��ůů�ƌĞƋƵŝƌĞĚ�ĨĞŶĐĞƐ�ĂŶĚ�
ǁĂůůƐ�ƐŚĂůů�ďĞ�ŵĂŝŶƚĂŝŶĞĚ�ŝŶ ŐŽŽĚ�ƌĞƉĂŝƌ͘͟

Đ͘ ͞dŚĞ�ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌ�ƐŚĂůů�ďĞ�ƌĞƐƉŽŶƐŝďůĞ�ƚŽ�ƌĞŵŽǀĞ�ĂŶĚ�
ƌĞƉůĂĐĞ�ĚĞĂĚ�Žƌ�ĚŝƐĞĂƐĞĚ�ƉůĂŶƚ�ŵĂƚĞƌŝĂůƐ�ŝŵŵĞĚŝĂƚĞůǇ�ǁŝƚŚ�
ƚŚĞ�ƐĂŵĞ�ƚǇƉĞ͕�ƐŝǌĞ�ĂŶĚ�ƋƵĂŶƚŝƚǇ�ŽĨ�ƉůĂŶƚ�ŵĂƚĞƌŝĂůƐ�ĂƐ�
ŽƌŝŐŝŶĂůůǇ�ŝŶƐƚĂůůĞĚ͕�ƵŶůĞƐƐ�ĂůƚĞƌŶĂƚŝǀĞ�ƉůĂŶƚŝŶŐƐ�ĂƌĞ�
ƌĞƋƵĞƐƚĞĚ͕�ũƵƐƚŝĨŝĞĚ�ĂŶĚ�ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�WůĂŶŶŝŶŐ��ŽĂƌĚ�Žƌ�
WůĂŶŶŝŶŐ��ŝƌĞĐƚŽƌ͘͟

;Ϯ͘ϭϯ͘ϰͿ

Eͬ�

X Note 3
Overall site plan

X
Note 15
Overall site plan

Note 14 
Overall site plan

X Landscape Plan
LS101



^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϰ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ�ʹ ZĞƋƵŝƌĞĚ��ǆŚŝďŝƚƐ�ĂŶĚ��ĂƚĂ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

ϭ͘ �ǆŝƐƚŝŶŐ��ŽŶĚŝƚŝŽŶƐ͗�;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ ^ƵƌǀĞǇĞĚ�ƉůĂŶ�ŽĨ�ƐŝƚĞ�ƐŚŽǁŝŶŐ�ĞǆŝƐƚŝŶŐ�ŶĂƚƵƌĂů�ĂŶĚ�ďƵŝůƚ�ĨĞĂƚƵƌĞƐ͖

ď͘ �ŽŶŝŶŐ�ďŽƵŶĚĂƌŝĞƐ͖

Đ͘ �ŝŵĞŶƐŝŽŶĂů�ZĞŐƵůĂƚŝŽŶƐ͖

Ě͘ tĞƚůĂŶĚ�ĚĞůŝŶĞĂƚŝŽŶ͕�ǁĞƚůĂŶĚ�ĨƵŶĐƚŝŽŶ�ĂŶĚ�ǀĂůƵĞ�ĂƐƐĞƐƐŵĞŶƚ͖

Ğ͘ ^&,�͕�ϭϬϬͲǇĞĂƌ�ĨůŽŽĚ�ĞůĞǀĂƚŝŽŶ�ůŝŶĞ�ĂŶĚ��&��ĚĂƚĂ͘

Ϯ͘ �ƵŝůĚŝŶŐƐ�ĂŶĚ�^ƚƌƵĐƚƵƌĞƐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ WůĂŶ�ǀŝĞǁ͗�hƐĞ͕�ƐŝǌĞ͕�ĚŝŵĞŶƐŝŽŶƐ͕�ĨŽŽƚŝŶŐƐ͕�ŽǀĞƌŚĂŶŐƐ͕�ϭƐƚ�Ĩů͘�
ĞůĞǀĂƚŝŽŶ͖

ď͘ �ůĞǀĂƚŝŽŶƐ͗�,ĞŝŐŚƚ͕�ŵĂƐƐŝŶŐ͕�ƉůĂĐĞŵĞŶƚ͕�ŵĂƚĞƌŝĂůƐ͕�ůŝŐŚƚŝŶŐ͕�
ĨĂĕĂĚĞ�ƚƌĞĂƚŵĞŶƚƐ͖

Đ͘ dŽƚĂů�&ůŽŽƌ��ƌĞĂ͖

Ě͘ EƵŵďĞƌ�ŽĨ�hƐĂďůĞ�&ůŽŽƌƐ͖

Ğ͘ 'ƌŽƐƐ�ĨůŽŽƌ�ĂƌĞĂ�ďǇ�ĨůŽŽƌ�ĂŶĚ�ƵƐĞ͘

ϯ͘ �ĐĐĞƐƐ�ĂŶĚ��ŝƌĐƵůĂƚŝŽŶ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ >ŽĐĂƚŝŽŶͬǁŝĚƚŚ�ŽĨ�ĂĐĐĞƐƐ�ǁĂǇƐ�ǁŝƚŚŝŶ�ƐŝƚĞ͖

ď͘ >ŽĐĂƚŝŽŶ�ŽĨ�ĐƵƌďŝŶŐ͕�ƌŝŐŚƚ�ŽĨ�ǁĂǇƐ͕�ĞĚŐĞ�ŽĨ�ƉĂǀĞŵĞŶƚ�ĂŶĚ�
ƐŝĚĞǁĂůŬƐ͖

Đ͘ >ŽĐĂƚŝŽŶ͕�ƚǇƉĞ͕�ƐŝǌĞ�ĂŶĚ�ĚĞƐŝŐŶ�ŽĨ�ƚƌĂĨĨŝĐ�ƐŝŐŶŝŶŐ�;ƉĂǀĞŵĞŶƚ�
ŵĂƌŬŝŶŐƐͿ͖

Ě͘ EĂŵĞƐͬůĂǇŽƵƚ�ŽĨ�ĞǆŝƐƚŝŶŐ�ĂďƵƚƚŝŶŐ�ƐƚƌĞĞƚƐ͖

Ğ͘ �ƌŝǀĞǁĂǇ�ĐƵƌď�ĐƵƚƐ�ĨŽƌ�ĂďƵƚƚŝŶŐ�ƉƌŽƉ͘�ĂŶĚ�ƉƵďůŝĐ�ƌŽĂĚƐ͖

Ĩ͘ /Ĩ�ƐƵďĚŝǀŝƐŝŽŶ͖�EĂŵĞƐ�ŽĨ�Ăůů�ƌŽĂĚƐ͕�ƌŝŐŚƚ�ŽĨ�ǁĂǇ�ůŝŶĞƐ�ĂŶĚ�
ĞĂƐĞŵĞŶƚƐ�ŶŽƚĞĚ͖

Ő͘ ��^,dK�ƚƌƵĐŬ�ƚƵƌŶŝŶŐ�ƚĞŵƉůĂƚĞƐ͕�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ŵŝŶŝŵƵŵ�ǀĞŚŝĐůĞ�
ĂůůŽǁĞĚ�ďĞŝŶŐ�Ă�t�ͲϱϬ�;ƵŶůĞƐƐ�ŽƚŚĞƌǁŝƐĞ�ĂƉƉƌŽǀĞĚ�ďǇ�d��Ϳ͘

ϰ͘ WĂƌŬŝŶŐ�ĂŶĚ�>ŽĂĚŝŶŐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ >ŽĐĂƚŝŽŶ�ŽĨ�ŽĨĨ�ƐƚƌĞĞƚ�ƉĂƌŬŝŶŐͬůŽĂĚŝŶŐ�ĂƌĞĂƐ͕�ůĂŶĚƐĐĂƉĞĚ�
ĂƌĞĂƐͬďƵĨĨĞƌƐ͖

ď͘ WĂƌŬŝŶŐ��ĂůĐƵůĂƚŝŽŶƐ�;η�ƌĞƋƵŝƌĞĚ�ĂŶĚ�ƚŚĞ�η�ƉƌŽǀŝĚĞĚͿ͘

ϱ͘ tĂƚĞƌ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ͗ ;Ϯ͘ϱ͘ϰ͘ϯ�Ϳ

Ă͘ ^ŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ǁĂƚĞƌ�ŵĂŝŶƐ͕�ƐŚƵƚͲŽĨĨƐ͕�ŚǇĚƌĂŶƚƐ�Θ
�ŶŐŝŶĞĞƌŝŶŐ�ĚĂƚĂ͖

ď͘ >ŽĐĂƚŝŽŶ�ŽĨ�ǁĞůůƐ�ĂŶĚ�ŵŽŶŝƚŽƌŝŶŐ�ǁĞůůƐ�;ŝŶĐůƵĚĞ�ƉƌŽƚĞĐƚŝǀĞ�ƌĂĚŝŝͿ͘

ϲ͘ ^ĞǁĞƌ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ͗ ;Ϯ͘ϱ͘ϰ͘ϯ&Ϳ

Ă͘ ^ŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ƐĂŶŝƚĂƌǇ�ƐĞǁĂŐĞ�ĨĂĐŝůŝƚŝĞƐ�Θ �ŶŐŝŶĞĞƌŝŶŐ�
ĚĂƚĂ͘

ϳ͘ hƚŝůŝƚŝĞƐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ'Ϳ

Ă͘ dŚĞ�ƐŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�Ăůů�ĂďŽǀĞ�Θ�ďĞůŽǁ�ŐƌŽƵŶĚ�ƵƚŝůŝƚŝĞƐ͖

ď͘ ^ŝǌĞ�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ŐĞŶĞƌĂƚŽƌ�ƉĂĚƐ͕�ƚƌĂŶƐĨŽƌŵĞƌƐ�ĂŶĚ�ŽƚŚĞƌ�
ĨŝǆƚƵƌĞƐ͘
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^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϱ ŽĨ�ϳ

^ŝƚĞ�WůĂŶ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ�ʹ ZĞƋƵŝƌĞĚ��ǆŚŝďŝƚƐ�ĂŶĚ��ĂƚĂ

ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ
;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

ϴ͘ ^ŽůŝĚ�tĂƐƚĞ�&ĂĐŝůŝƚŝĞƐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ,Ϳ

Ă͘ dŚĞ�ƐŝǌĞ͕�ƚǇƉĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�ƐŽůŝĚ�ǁĂƐƚĞ�ĨĂĐŝůŝƚŝĞƐ͘

ϵ͘ ^ƚŽƌŵ�ǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ͗ ;Ϯ͘ϱ͘ϰ͘ϯ/Ϳ

Ă͘ dŚĞ�ůŽĐĂƚŝŽŶ͕�ĞůĞǀĂƚŝŽŶ�ĂŶĚ�ůĂǇŽƵƚ�ŽĨ�Ăůů�ƐƚŽƌŵͲǁĂƚĞƌ�ĚƌĂŝŶĂŐĞ͘

ϭϬ͘ KƵƚĚŽŽƌ�>ŝŐŚƚŝŶŐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ:Ϳ

Ă͘ dǇƉĞ�ĂŶĚ�ƉůĂĐĞŵĞŶƚ�ŽĨ�Ăůů�ůŝŐŚƚŝŶŐ�;ĞǆƚĞƌŝŽƌ�ŽĨ�ďƵŝůĚŝŶŐ͕�
ƉĂƌŬŝŶŐ�ůŽƚ�ĂŶĚ�ĂŶǇ�ŽƚŚĞƌ�ĂƌĞĂƐ�ŽĨ�ƚŚĞ�ƐŝƚĞͿ�ĂŶĚ͖�

ď͘ ƉŚŽƚŽŵĞƚƌŝĐ�ƉůĂŶ͘
ϭϭ͘ /ŶĚŝĐĂƚĞ�ǁŚĞƌĞ�ĚĂƌŬ�ƐŬǇ�ĨƌŝĞŶĚůǇ�ůŝŐŚƚŝŶŐ�ŵĞĂƐƵƌĞƐ�ŚĂǀĞ�

ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ͘ ;ϭϬ͘ϭͿ
ϭϮ͘ >ĂŶĚƐĐĂƉŝŶŐ͗ ;Ϯ͘ϱ͘ϰ͘ϯ<Ϳ

Ă͘ /ĚĞŶƚŝĨǇ�Ăůů�ƵŶĚŝƐƚƵƌďĞĚ�ĂƌĞĂ͕�ĞǆŝƐƚŝŶŐ�ǀĞŐĞƚĂƚŝŽŶ�ĂŶĚ�ƚŚĂƚ�
ǁŚŝĐŚ�ŝƐ�ƚŽ�ďĞ�ƌĞƚĂŝŶĞĚ͖

ď͘ >ŽĐĂƚŝŽŶ�ŽĨ�ĂŶǇ�ŝƌƌŝŐĂƚŝŽŶ�ƐǇƐƚĞŵ�ĂŶĚ�ǁĂƚĞƌ�ƐŽƵƌĐĞ͘

ϭϯ͘ �ŽŶƚŽƵƌƐ�ĂŶĚ��ůĞǀĂƚŝŽŶ͗ ;Ϯ͘ϱ͘ϰ͘ϯ>Ϳ

Ă͘ �ǆŝƐƚŝŶŐͬWƌŽƉŽƐĞĚ�ĐŽŶƚŽƵƌƐ�;Ϯ�ĨŽŽƚ�ŵŝŶŝŵƵŵͿ�ĂŶĚ�ĨŝŶŝƐŚĞĚ�
ŐƌĂĚĞ�ĞůĞǀĂƚŝŽŶƐ͘

ϭϰ͘ KƉĞŶ�^ƉĂĐĞ͗ ;Ϯ͘ϱ͘ϰ͘ϯDͿ

Ă͘ dǇƉĞ͕�ĞǆƚĞŶƚ�ĂŶĚ�ůŽĐĂƚŝŽŶ�ŽĨ�Ăůů�ĞǆŝƐƚŝŶŐͬƉƌŽƉŽƐĞĚ�ŽƉĞŶ�ƐƉĂĐĞ͘

ϭϱ͘ �ůů�ĞĂƐĞŵĞŶƚƐ͕�ĚĞĞĚ�ƌĞƐƚƌŝĐƚŝŽŶƐ�ĂŶĚ�ŶŽŶͲƉƵďůŝĐ�ƌŝŐŚƚƐ ŽĨ�
ǁĂǇƐ͘����;Ϯ͘ϱ͘ϰ͘ϯEͿ

ϭϲ͘ >ŽĐĂƚŝŽŶ�ŽĨ�ƐŶŽǁ�ƐƚŽƌĂŐĞ�ĂƌĞĂƐ�ĂŶĚͬŽƌ�ŽĨĨͲƐŝƚĞ�ƐŶŽǁ�
ƌĞŵŽǀĂů͘���;Ϯ͘ϱ͘ϰ͘ϯKͿ

ϭϳ͘ �ŚĂƌĂĐƚĞƌͬ�ŝǀŝĐ �ŝƐƚƌŝĐƚ�;�ůů�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ƐŚĂůů�ďĞ�
ŝŶĐůƵĚĞĚͿ͗ ;Ϯ͘ϱ͘ϰ͘ϯYͿ
Ă͘ �ƉƉůŝĐĂďůĞ��ƵŝůĚŝŶŐ�,ĞŝŐŚƚ�;ϭϬ͘ϱ�Ϯϭ͘ϮϬ�Θ�ϭϬ͘ϱ�ϰϯ͘ϯϬͿ͖

ď͘ �ƉƉůŝĐĂďůĞ�^ƉĞĐŝĂů�ZĞƋƵŝƌĞŵĞŶƚƐ�;ϭϬ͘ϱ�Ϯϭ͘ϯϬͿ͖

Đ͘ WƌŽƉŽƐĞĚ�ďƵŝůĚŝŶŐ�ĨŽƌŵͬƚǇƉĞ�;ϭϬ͘ϱ�ϰϯͿ͖

Ě͘ WƌŽƉŽƐĞĚ�ĐŽŵŵƵŶŝƚǇ�ƐƉĂĐĞ�;ϭϬ͘ϱ�ϰϲͿ͘

Overall site plan - existing no
expansion proposed

Grading and drainage plan, C-3

Electrical Site Plan, ES101

Electrical Site Plan, ES101

Grading plan, C-4, Overall site plan

None proposed - existing  playfield
 is irrigated

Grading plan, C-4

Overall site plan

X

X

X

X

X

X

X

X

X

X Overall site plan, As-built plans

X Site plan, note 9 overall site plan

X NOT APPLICABLE



^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶ��ŚĞĐŬůŝƐƚͬ�Ɖƌŝů�ϮϬϭϵ WĂŐĞ�ϲ ŽĨ�ϳ

KƚŚĞƌ�ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

dƌĂĨĨŝĐ�/ŵƉĂĐƚ�^ƚƵĚǇ�Žƌ�dƌŝƉ 'ĞŶĞƌĂƚŝŽŶ�ZĞƉŽƌƚ͕�ĂƐ�ƌĞƋƵŝƌĞĚ͘
;&ŽƵƌ�;ϰͿ�ŚĂƌĚĐŽƉŝĞƐ�ŽĨ�ƚŚĞ�ĨƵůů�ƐƚƵĚǇͬƌĞƉŽƌƚ�ĂŶĚ�^ŝǆ�;ϲͿ�ƐƵŵŵĂƌŝĞƐ�ƚŽ�ďĞ�
ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�ƚŚĞ�^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶͿ ;ϯ͘Ϯ͘ϭͲϮͿ
/ŶĚŝĐĂƚĞ�ǁŚĞƌĞ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ��ĞƐŝŐŶ�ƉƌĂĐƚŝĐĞƐ�ŚĂǀĞ�
ďĞĞŶ�ŝŶĐŽƌƉŽƌĂƚĞĚ͘ ;ϳ͘ϭͿ
/ŶĚŝĐĂƚĞ�ǁŚĞƚŚĞƌ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞǀĞůŽƉŵĞŶƚ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶ�Ă�ǁĞůůŚĞĂĚ�
ƉƌŽƚĞĐƚŝŽŶ�Žƌ�ĂƋƵŝĨĞƌ�ƉƌŽƚĞĐƚŝŽŶ�ĂƌĞĂ͘�^ƵĐŚ�ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ƐŚĂůů�ďĞ�
ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ��ŝƌĞĐƚŽƌ�ŽĨ�ƚŚĞ��ĞƉƚ͘�ŽĨ�WƵďůŝĐ�tŽƌŬƐ͘ ;ϳ͘ϯ͘ϭͿ
/ŶĚŝĐĂƚĞ�ǁŚĞƌĞ�ŵĞĂƐƵƌĞƐ�ƚŽ�ŵŝŶŝŵŝǌĞ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞƐ�ŚĂǀĞ�
ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ͘ ;ϳ͘ϰ͘ϯͿ
�ĂůĐƵůĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĞĨĨĞĐƚŝǀĞ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞ�ĂƐ�Ă�
ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ƚŚĞ�ƐŝƚĞ͘ ;ϳ͘ϰ͘ϯ͘ϮͿ
^ƚŽƌŵǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ�ĂŶĚ��ƌŽƐŝŽŶ��ŽŶƚƌŽů�WůĂŶ͘
;&ŽƵƌ�;ϰͿ�ŚĂƌĚĐŽƉŝĞƐ�ŽĨ�ƚŚĞ�ĨƵůů�ƉůĂŶͬƌĞƉŽƌƚ�ĂŶĚ�^ŝǆ�;ϲͿ�ƐƵŵŵĂƌŝĞƐ�ƚŽ�ďĞ�
ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�ƚŚĞ�^ŝƚĞ�WůĂŶ��ƉƉůŝĐĂƚŝŽŶͿ ;ϳ͘ϰ͘ϰ͘ϭͿ

&ŝŶĂů�^ŝƚĞ�WůĂŶ��ƉƉƌŽǀĂů ZĞƋƵŝƌĞĚ�/ŶĨŽƌŵĂƚŝŽŶ
ZĞƋƵŝƌĞĚ�/ƚĞŵƐ�ĨŽƌ�^ƵďŵŝƚƚĂů /ƚĞŵ�>ŽĐĂƚŝŽŶ�

;Ğ͘Ő͘�WĂŐĞͬůŝŶĞ�Žƌ�
WůĂŶ�^ŚĞĞƚͬEŽƚĞ�ηͿ

tĂŝǀĞƌ�
ZĞƋƵĞƐƚĞĚ

�ůů�ůŽĐĂů�ĂƉƉƌŽǀĂůƐ͕�ƉĞƌŵŝƚƐ͕�ĞĂƐĞŵĞŶƚƐ�ĂŶĚ�ůŝĐĞŶƐĞƐ�ƌĞƋƵŝƌĞĚ͕�
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TRAFFIC IMPACT ASSESSMENT UPDATE 
ST. PATRICK ACADEMY PROPOSED GYMNASIUM 

PORTSMOUTH, NEW HAMPSHIRE 
December 19, 2019 

BACKGROUND 

On January 31, 2017 this office published the report entitled “Traffic Impact Assessment - 
Proposed St. Patrick Academy” on behalf of the Hope for Tomorrow Foundation. Now that the 
Academy is in full operation, the Foundation desires to construct a standalone gymnasium 
building on their property for physical education classes and athletic events.  The purpose of this 
update is to quantify the current trip generating characteristics of the existing school, the 
anticipated changes in traffic demand due to the proposed gymnasium, and to evaluate the 
Banfield Road / Existing Site Driveway intersection in terms of traffic operations, capacity, and 
safety.  

CURRENT PROPOSAL 

The current development proposal calls for the construction of a 17,000 square-foot gymnasium 
building on the south side of the subject site. This building will be used primarily for after-school 
practices (typically from 3-6 PM) and athletic events (typically from 6-8 PM).  The building will 
also be used for occasional concerts, science fairs, dances, and pep rallies.    

On typical “practice” days, fewer parents will retrieve their children during the normal pick-up 
time (2-3 PM) since practices generally end at 6 PM, well after the peak traffic hour of the 
adjacent street system. It is reasonable to expect that parent arrivals will occur between 3-6 PM, 
as some will arrive early to watch the practice. 

On typical “event” days traffic will be affected in several different ways: 1) traveling visitors and 
referees will arrive before 6 PM and depart after 8 PM, 2) Academy staff will remain on site and 
depart after 8 PM rather than during the late afternoon, and 3) parents will arrive later in the day 
in either one or two vehicles to watch the event and then depart after 8 PM.  

Additional on-site parking is proposed adjacent to the new gymnasium building. Vehicular 
access to the gymnasium site will be provided via the existing two-way driveway that currently 
intersects the south side of Banfield Road.  Attachment 1 shows the location of the proposed 
building with respect to the site and the adjacent street system.        

EXISTING TRAFFIC VOLUMES 

To quantify the traffic demand and the travel patterns at the Banfield Road / Existing Site 
Driveway intersection, Pernaw & Company, Inc. conducted turning movement and vehicle 
classification counts at the intersection on two typical weekdays: Wednesday, November 13, 
2019 and Thursday, November 14, 2019.  These counts were conducted from 7:00 to 9:00 AM 
and from 2:00 to 6:00 PM, similar to the original traffic study.  Figure 1 summarizes this data for 
the three analysis periods: the weekday AM Street Peak Hour, the School Peak Hour, and the PM 
Street Peak Hour.  
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Several facts and conclusions are evident from this data:     

 The Thursday traffic volumes were generally higher than the Wednesday volumes, except 
for the weekday PM peak hour period.  Data from the higher of the two count days were 
selected for traffic projection and analysis purposes.   

 The two-way traffic volume on Banfield Road (east of the subject site) totaled 581 (AM), 
513 (School), and 603 (PM) vehicles during the three peak hour periods.  The 
predominant travel direction was eastbound during the AM peak hour; the directional 
flows were relatively balanced during the school and PM peak hour periods.    

 On the higher count days the existing school generated 239 (AM), 158 (School) and 74 
(PM) vehicle-trips during the three peak hour periods.  The majority of school traffic (56-
68%) traveled to/from points east on Banfield Road, depending upon the specific hour.   

 During the School peak hour period from 2:00 to 3:00 PM the traffic volumes on 
Banfield Road are typically lower than during the typical AM and PM commuter peak 
hour periods.  

The detail sheets summarizing the raw turning movement count data are found on Attachments 
2-11.    

CRASH HISTORY 

According to the Portsmouth Police Department there have been no reported crashes at the 
Banfield Road/Existing Site Driveway intersection since the Academy began operations (see, 
Attachment 12). The closest crashes on Banfield Road occurred at #470 (approximately 1,400 
feet west of the Academy site) and #225 (approximately 1,325 feet east of the Academy site).   

NO-BUILD TRAFFIC PROJECTIONS 

The No-Build traffic volumes for the 2030 horizon year are summarized schematically on Figure 
2.  These projections are based on the November 2019 traffic volumes, a one-percent annual 
background traffic growth rate (compounded annually) to account for normal growth in through 
traffic in the area, and a peak-month seasonal adjustment factor of 1.12 (see Attachment 13).   
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SITE GENERATED TRAFFIC 

To estimate the quantity of vehicle-trips that will be produced by the proposed gymnasium, 
Pernaw & Company, Inc. typically utilizes the trip generation rates published by the Institute of 
Transportation Engineers (ITE) 1.  Unfortunately, there is no applicable ITE land use category.  
Consequently, the trip estimates contained herein are based upon the manual derivation that 
reflects the unique circumstances that will occur on a typical “practice” day and “event” day.   

Table 1 summarizes the results of this analysis and it shows that on “practice” days there will be 
a decrease in site traffic during the weekday School peak hour, and a slight increase during the 
PM peak hour period.  On “event” days there will be decreases during both peak hour periods, as 
most traffic will be exiting from the site after 8 PM, when the traffic volumes on Banfield Road 
are well below peak levels.   

The proposed gymnasium will not alter the traffic flow during the AM Street Peak Hour period. 

The additional traffic associated with the gymnasium is expected to mirror the traffic patterns 
observed at the existing intersection.  Attachment 14 shows the distribution of site traffic at this 
intersection on a typical practice day and event day.  The derivation of the trip generation 
estimates is found on Attachment 15. 

BUILD TRAFFIC PROJECTIONS 

The Build traffic volumes for the horizon year 2030 are summarized schematically on Figure 3.  
These projections are based on the No-Build projections, the trip generation estimates contained 
in Table 1, and the expectation that the additional trips will mirror the travel patterns observed at 
the existing intersection.  

                                                           
1 Institute of Transportation Engineers, Trip Generation, ninth edition (Washington, D.C., 2012). 



 

Entering 123 veh 0 veh 0 veh 123 veh 123 veh

Exiting 116 veh 0 veh 0 veh 116 veh 116 veh

Total 239 trips 0 trips 0 trips 239 trips 239 trips

Entering 85 veh -20 veh -30 veh 65 veh 55 veh

Exiting 73 veh -20 veh -30 veh 53 veh 43 veh

Total 158 trips -40 trips -60 trips 118 trips 98 trips

Entering 30 veh 5 veh 0 veh 35 veh 30 veh

Exiting 44 veh 0 veh -16 veh 44 veh 28 veh

Total 74 trips 5 trips -16 trips 79 trips 58 trips

       Weekday Total

Entering

Exiting

Total

1 Driveway counts conducted on 11/13/19 and 11/14/19.
2 Typical practices run from 3-6 PM.  Approximately 20 fewer parents take students at normal time (2-3 PM), and arrive between 3-6 PM to watch and take their children home after 6 PM.

Table 1

Existing      

School
 1

       Weekday AM Street Peak Hour (7:30 - 8:30 AM) 

       Weekday School Peak Hour (2:00 - 3:00 PM)

       Weekday PM Street Peak Hour (4:00 - 5:00 PM +/-)

Typical     

Practice Day 

Typical         

Event  Day 

Trip Generation Summary 
Proposed Gymnasium at St. Patrick Academy

NANA

Typical     

Practice Day 
2

Typical         

Event  Day 
3

Proposed Gymnasium Post-Development Volumes

NANANA

NA

NA

3 Typical events run from 6-8 PM.  Approximately 24 staff remain on-site and depart after 8 PM, approximately 30 fewer parents take students at normal time (2-3 PM) and arrive in 1 or 2 vehicles before/after 6 PM to 

watch and retrieve, approximately 40 travelling visitors & referees arrive before 6 PM and depart after 8 PM.

NA

NA

NA

NA

NA

NA

NA

NA
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY – UNSIGNALIZED INTERSECTIONS 

The long-range traffic projections were utilized to assess traffic operations at the existing site 
driveway intersection on Banfield Road.  This intersection was analyzed according to the 
methodologies of the Highway Capacity Manual2 as replicated by the latest edition of the 
Synchro Traffic Signal Timing Software (Version 9), which also performs unsignalized 
intersection capacity analyses.   

Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections address 
the quality of service for those vehicles turning into and out of intersecting side streets.  The 
availability of adequate gaps in the traffic stream on the major street actually controls the 
potential capacity for vehicle movements to and from the minor approach.  Levels of Service are 
simply letter grades (A-F), which categorize the vehicle delays associated with specific turning 
maneuvers.  Table 2 describes the criteria used in this analysis.  Calculations pertaining to these 
analyses are included as Attachments 16-27.   

Level of

Service

A

B > 10.0 and < 15.0

C > 15.0 and < 25.0

D > 25.0 and < 35.0

E > 35.0 and < 50.0

F

Table 2
Level-of-Service Criteria for

Unsignalized Intersections

Source:  Transportation Research Board, Highway Capacity M anual 2010.

Control Delay

(seconds/vehicle)

< 10.0

> 50.0

 

The results of the analysis for the Banfield Road/Existing Site Driveway intersection are 
summarized in Table 3 and confirm that vehicle departures from the Existing Site Driveway will 
continue to operate below capacity through 2030 with the proposed gymnasium in use on typical 
“practice” and “event” days.  By 2030 long delays (LOS F) should be expected during the 
morning peak hour period as much of the school traffic is concentrated during the peak 15-
minute interval prior to the start of the school day.  Favorably, the proposed gymnasium does not 
affect the driveway volumes during the morning peak hour period.   

The analysis also confirms that shorter delays will be encountered during the school peak hour 
and evening peak hour periods in 2030.  The westbound left-turn arrival movement from 
Banfield Road on to the site driveway will operate at LOS A and with minimal delay during all 
hours of the day through 2030, with the school gymnasium in full operation.   

 

                                                           
2 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 
 



Delay 
1

  V/C 
2

LOS
 3

Queue 
4

Delay 
1

  V/C 
2

LOS
 3

Queue 
4

Delay 
1

  V/C 
2

LOS
 3

Queue 
4

Typical Practice Day

  Existing Site Driveway - L & R-Turn Departures

2030 No-Build 54.2 0.86 F 8 15.9 0.36 C 2 13.9 0.15 B 1

2030 Build 54.2 0.86 F 8 14.1 0.26 B 1 14.0 0.15 B 1

2030 No-Build 9.2 0.11 A <1 8.1 0.04 A <1 8.2 0.02 A <1

2030 Build 9.2 0.11 A <1 8.1 0.03 A <1 8.2 0.02 A <1

Typical Event Day

  Existing Site Driveway - L & R-Turn Departures

2030 No-Build 54.2 0.86 F 8 15.9 0.36 C 2 13.9 0.15 B 1

2030 Build 54.2 0.86 F 8 13.4 0.20 B 1 13.5 0.10 B <1

2030 No-Build 9.2 0.11 A <1 8.1 0.04 A <1 8.2 0.02 A <1

2030 Build 9.2 0.11 A <1 8.0 0.03 A <1 8.2 0.02 A <1

1
 HCM Control Delay (seconds per vehicle), 

2
 HCM Volume to Capacity Ratio, 

3
 HCM Level of Service, 

4
 HCM 95th Percentile Queue (vehicles)

  Banfield Road - WB Left Turns

  Banfield Road - WB Left Turns

Table 3
STOP-Controlled Intersection Capacity Analysis

Banfield Road / Existing Site Driveway

Weekday AM Peak Hour School Peak Hour Weekday PM Peak Hour
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AUXILIARY TURN LANE WARRANTS ANALYSIS  

Left-Turn Treatment - The type of treatment needed to accommodate left-turning vehicles from 
any street or highway to an intersecting side street (or driveway) can range from no treatment, 
where turning volumes are low; to the provision of a bypass lane for through traffic to travel 
around left-turning vehicles; to the addition of a formal center turn lane used exclusively by left-
turning vehicles for deceleration and storage while waiting to complete their maneuvers.  

Analysis of the 2030 Build traffic volumes at the Banfield Road/Existing Site Driveway 
intersection using NCHRP 457 guidelines confirmed that left-turn treatment is not warranted on 
Banfield Road for westbound vehicles entering the site driveway.  This means that the existing 
westbound travel lane on Banfield Road will continue to function adequately as a shared left-
through lane. Table 4 summarizes the findings of this analysis (see Attachments 28-33).   

2030 AM Build 

Volumes

2030 School 

Build Volumes

2030 PM Build 

Volumes

Typical Practice Day

 Peak Hour Inputs

74 34 24

260 302 392

402 294 333

28.5% 11.3% 6.1%

30 30 30

  Limiting Advancing Volume (veh/h) 273 437 553

  Conclusion 

NO NO NO

Typical Event Day

 Peak Hour Inputs

74 29 21

260 297 389

402 289 331

28.5% 9.8% 5.4%

30 30 30

  Limiting Advancing Volume (veh/h) 273 468 588

  Conclusion 

NO NO NO

Speed (mph)

  Left-Turn Treatment Warranted

Opposing Volume (EB)

Percent Lefts

Speed (mph)

  Left-Turn Treatment Warranted

Table 4
Left-Turn Lane Warrants Analysis

Banfield Road / Existing Site Driveway

Left-Turn Volume (WB)

Advancing Volume (WB)

Left-Turn Volume (WB)

Advancing Volume (WB)

Opposing Volume (EB)

Percent Lefts
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Right-Turn Treatment - The type of treatment needed to accommodate right-turning vehicles 
from any street or highway to any intersecting side street (or driveway) can range from a radius 
only, where turning volumes are low; to the provision of a short 10:1 right-turn taper; to the 
addition of an exclusive right-turn lane, where turning volumes and through traffic volumes are 
significant.   

Analysis of the 2030 Build traffic volumes at the Banfield Road/Existing Site Driveway 
intersection using NCHRP 457 guidelines confirmed that right-turn treatment is not warranted on 
Banfield Road for eastbound vehicles entering the existing site driveway.  This means that the 
existing eastbound travel lane on Banfield Road will continue to function adequately as a shared 
through-right lane.  The results of these analyses are summarized on Table 5 (see Attachments 
34-39).   

2030 AM Build 

Volumes

2030 School 

Build Volumes

2030 PM Build 

Volumes

Typical Practice Day

 Peak Hour Inputs

49 31 11

402 294 333

30 30 30

  Limiting Right-Turn Volume (veh/h) >1000 >1000 >1000

  Conclusion 

NO NO NO

Typical Event Day

 Peak Hour Inputs

49 26 9

402 289 331

30 30 30

  Limiting Right-Turn Volume (veh/h) >1000 >1000 >1000

  Conclusion 

NO NO NO

Right-Turn Volume (EB)

Total Approach Volume (EB)

Speed (mph)

  Add Right-Turn Bay           

Right-Turn Volume (EB)

Total Approach Volume (EB)

Speed (mph)

  Add Right-Turn Bay           

Table 5
Right-Turn Lane Warrants Analysis

Banfield Road / Existing Site Driveway
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Minor-Road Approach Treatment – The type of treatment needed to accommodate exiting 
vehicles from the minor-road approach at a stop-controlled intersection can range from a single 
lane (shared left-right lane) in low-volume conditions, to two exit lanes (exclusive left-turn lane 
and exclusive right-turn lane) where turning volumes and through traffic volumes are significant, 
to multiple exit lanes in extreme cases.   

Analysis of the 2030 Build traffic volumes using NCHRP 457 guidelines confirmed that a shared 
left-right lane on the existing site driveway approach to Banfield Road is sufficient for the 
anticipated traffic volumes.  The results of these analyses are summarized on Table 6 (see 
Attachments 40-45).      

2030 AM Build 

Volumes

2030 School 

Build Volumes

2030 PM Build 

Volumes

Typical Practice Day

 Peak Hour Inputs

662 596 725

66 59 66

116 53 44

  Limiting Minor-Road Volume (veh/h) 344 346 324

  Conclusion 

NO NO NO

Typical Event Day

 Peak Hour Inputs

662 586 720

66 58 64

116 43 28

  Limiting Minor-Road Volume (veh/h) 344 349 320

  Conclusion 

NO NO NO

Major-Road Volume (EB-WB)

% Right-Turns on Minor (NB)

Minor-Road Approach Volume

  Consider TWO Approach Lanes

Major-Road Volume (EB-WB)

% Right-Turns on Minor (NB)

Minor-Road Approach Volume

  Consider TWO Approach Lanes

Table 6
Minor-Road Approach Geometry

Banfield Road / Existing Site Driveway
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STUDY UPDATE FINDINGS AND RECOMMENDATIONS 

Based on the existing conditions data collected at the Banfield Road/Existing Site Driveway, the 
anticipated traffic increases from the proposed gymnasium, and the analysis of the 2030 horizon 
year traffic volumes, Pernaw & Company, Inc. concludes that: 

1. During the morning peak hour, traffic levels were highest from 7:30 to 9:30 AM on both 
count days. The higher driveway volume occurred on Thursday, November 14, 2019 
when a total of 239 vehicles was observed arriving/departing from the site driveway. The 
majority of school vehicles traveled to/from points east on Banfield Road.    

2. During the school peak hour (2:00 to 3:00 PM), the higher driveway volume occurred on 
Thursday, November 14, 2019 when a total of 158 vehicles was observed 
arriving/departing from the site driveway. Similarly, the majority of school vehicles 
traveled to/from points east on Banfield Road.    

3. During the evening peak hour, traffic levels were highest from 3:45 to 4:45 PM on 
Wednesday, November 13, 2019 when a total of 74 vehicles was observed 
arriving/departing from the site driveway.  Again, the majority of school vehicles traveled 
to/from points east on Banfield Road.    

4. The trip generation analysis indicates that on “practice” days the proposed gymnasium 
will result in traffic decreases during the weekday School peak hour, and a slight increase 
during the PM peak hour period.  This is primarily due to fewer student “pick-ups” 
immediately after school; with more site departures occurring after 6:00 PM when 
practices have ended.  On “event” days there will be decreases during both the school and 
evening peak hour periods, as most traffic will be arriving prior to 6:00 PM and departing 
after 8:00 PM, when most events typically end.     

5. The intersection capacity and Level of Service analyses indicate that all applicable traffic 
movements will operate below capacity through 2030 on both practice days and event 
days.  Long delays will continue to be encountered during the morning peak hour as most 
traffic is concentrated during the 15-minute interval prior to the start of the school day.  
Favorably, the proposed gymnasium will not alter the traffic demand during the AM peak 
hour period. 

6. The 2030 horizon year auxiliary turn lane warrants analyses confirmed that this 
intersection will continue to operate safely and efficiently with one shared general-
purpose travel lane on each approach to this intersection.   

To conclude, the recent traffic counts, future projections and technical analyses contained herein 
demonstrate that the Banfield Road/Existing Site Driveway intersection is capable of 
accommodating the anticipated traffic changes as a result of the proposed gymnasium project, 
and that physical modifications to the subject intersection are not necessary.    
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ALTUS ENGINEERING, INC.   St. Patrick Academy 
January 2020  Portsmouth, NH 
 

PROJECT DESCRIPTION 
 
 
Site Overview 
 
The Hope for Tomorrow Foundation (HFTF) and Saint Patrick Academy (Academy) constructed a 
new 200 student school on the 10.7 acre site located at 315 Banfield Road in 2017.  In March 2017, 
the HFTF obtained site approvals for the construction of the school and it was occupied in April 2018 
slightly over a year later.  The Academy is now thriving in its new location and wishes to construct a 
stand-alone gymnasium building on the property for physical education classes and their athletic 
events.  Currently the Academy has entered into an agreement with the Foundation for Seacoast 
Health (FSH) to use their gym for classes and athletic events, but the goal is the keep the students on 
campus and offer the physical education and athletic events on site.  The proposed gymnasium will not 
expand the school population beyond the 200 maximum students allowed under the previous approval.  
The gym is an additional amenity to the existing school and not an expansion of use. 
 
In 2017 when the school was approved, the parking ordinance required 0.3 spaces per student and 
allowed for an additional 20 percent for a maximum of 72 spaces.  The facility was constructed with 
only 60-spaces and this project will expand the parking to 77 spaces.   
 
The 2017 project was permitted under the NHDES Alteration of Terrain Bureau under Permit #AoT-
1252, dated May 9, 2017. The propose gymnasium project will also require NHDSES permit approval 
and will be required to increase the rainfall intensity by 15% per the updated regulations for seacoast 
communities.  All new drainage calculations will incorporate the 15% rainfall intensity increase to 
both the Pre and Post development analyses. 
 
 
Pre-Development (Existing Conditions) 
 
The pre-development site conditions reflect the conditions of the site after the 2017 construction of the 
new school and site improvements.  In 2019, James Verra and Associates (JVA) performed a site 
survey of the proposed development area to accurately depict the current site conditions. The area of 
survey is shown on the development plans. The areas outside of the survey limit are shown as the 
proposed 2017 design plans indicated.   
 
The site discharges to two primary discharge locations. The first discharge point is located behind the 
school to the south in the wetlands. This location will not be altered by the proposed gymnasium 
development and is not included in the analysis calculations. The second discharge point is in the 
northeast corner of the site, which drains to the ditch along Banfield Road.  This watershed primarily 
includes the front of the school, ballfield, driveway, and parking areas.  It is identified on the 
Watershed Plans as Point of Analysis #1. The pre-development site was modeled by using the post-
development design model from the 2017 site improvements and updates from the 2019 survey data. 
The site is divided into multiple divided watersheds to reflect the current site conditions. The 
discharge point is POA #1, adjacent to Banfield Road in the northeast corner of the site. 
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ALTUS ENGINEERING, INC.   St. Patrick Academy 
January 2020  Portsmouth, NH 
 

Post-Development (Proposed Site Design) 
 
The Hope for Tomorrow Foundation (HFTF) is proposing to construct a new 17,000 square foot 
gymnasium with associated parking, walkways, and stormwater infrastructure.  All new parking areas 
will be constructed with permeable pavement or pavers.  The proposed stormwater management plan 
will include permeable pavement, an 1100 square foot raingarden, roof dripline filter, and a 
stormwater retention pond.  Because all new parking areas will be constructed with permeable 
surfaces, pre-treatment is not required for the roof and walkways. The stormwater management system 
proposed for the site will reduce peak flows and treat site runoff prior to discharging back to the 
surface stormwater system.  The proposed development area is a tributary to Sagamore Creek, as 
referenced by the attached USGS map. 
 
As described in the pre-development conditions, the proposed site improvements are located on the 
north side of the existing school. This watershed primarily includes the front of the school, ballfield, 
driveway, and parking areas and is identified on the Watershed Plans as Point of Analysis #1. 
 
The proposed gymnasium site improvements are almost entirely on the west side of the access drive 
from Banfield Road. For this reason, Point of Analysis #2 is also included in the results to depict the 
Pre and Post development results at the driveway crossing. The two points of analysis are the same for 
the pre and post development models and are used for comparison of flows prior to construction and 
after the site is development as shown on the plans.   
 
The “Post-Development Watershed Plan” illustrates the proposed stormwater management system.  
The subcatchments from the Pre-Development conditions have been divided into smaller areas to 
emulate the proposed grading and stormwater management system proposed for construction.  The 
post-development conditions were analyzed at the same primary discharge point examined in the pre-
development modeling.   
 
 
Pollutant Removal 
 
Based on the New Hampshire Stormwater Manual (Volume 2), the following pollutant removal rates 
would be expected from the implementation of the proposed raingardens: 

     Pollutant    Removal % 
Total Suspended Solids (TSS)    90% 
Total Nitrogen (TN)         65% 
Total Phosphorus (TP)     65%  
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ALTUS ENGINEERING, INC.   St. Patrick Academy 
January 2020  Portsmouth, NH 
 

Drainage Analysis 
 
A complete summary of the drainage model is included later in this report.  The following table 
compares pre- and post-development peak rates of runoff for all analyzed storm events at the two 
Points of Analysis:  
 

Stormwater Modeling Summary 
Peak Q (cfs) for Type III 24-Hour Storm Events 

 
As the above table demonstrates, the proposed peak rates of runoff will be decreased from the existing 
conditions of the site at the analysis points for all analyzed storm events.   
 
 
CONCLUSION 
 
This proposed Saint Patrick Academy site development located at 315 Banfield Road in Portsmouth, 
NH will not have an adverse effect on abutting properties and infrastructure as a result of stormwater 
runoff.  Post-construction peak rates of runoff from the site will be lower than the Pre-development 
conditions for all analyzed storm events.  The construction of a comprehensive stormwater drainage 
system will provide the required treatment to stormwater runoff.  Appropriate steps will be taken to 
properly mitigate erosion and sedimentation through the use of temporary and permanent Best 
Management Practices for sediment and erosion control. 
 
 
 
 
 
 
 
 
 
 
 

 
 

2-Yr Storm  
(3.23 inch) 

10-Yr Storm 
(4.90 inch) 

25-Yr Storm 
(6.21 inch) 

50-Yr Storm 
(7.45 inch) 

POA #1 – Banfield Road     

  Pre 6.15 12.60 16.66 25.51 
  Post 5.67 11.76 15.73 24.15 

Net Change -0.48 -0.84 -0.93 -1.36 

POA #2 – Driveway Crossing     

  Pre 3.18 6.81 9.61 12.66 

  Post 2.40 4.51 8.50 12.02 
Net Change -0.78 -2.30 -1.11 -0.64 
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ALTUS ENGINEERING, INC.   St. Patrick Academy 
January 2020  Portsmouth, NH 
 

Site Soils 
 
A Site Specific Soils Survey was conducted by Joseph Noel, New Hampshire Certified Soil Scientist 
No. 017, in December of 2016 to delineate the soils on site.  The proposed project area was found to 
have soils that ranged from well drained to somewhat poorly drained, with the majority of the site 
being a hydrologic soil group (HSG) C.  The following soils were identified on site: 
 
NUMERICAL SYMBOL SOIL MAP UNIT NAME     HSG 
 
40 CHATFIELD (WELL DRAINED)-HOLLIS (WELL DRAINED) COMPLEX   B 
299 UDORTHENTS, SMOOTHED         C 
448 SCITUATE           C 
533 RAYNHAM (POORLY DRAINED)         D 
926 RIDGEBURY (SOMEWHAT POORLY DRAINED)       D 
931 RAYNHAM  (SOMEWHAT POORLY DRAINED)      D 
  
Due to the well-drained soils located on the majority of the site, test pits and infiltration tests were 
conducted by R.W. Gillespie & Associates, Inc. to determine the feasibility of infiltration and the 
depths of groundwater and bedrock on site.   
 
 
CALCULATION METHODS 
 
The drainage study was completed using the USDA SCS TR-20 Method within the HydroCAD 
Stormwater Modeling System.  Reservoir routing was performed with the Dynamic Storage Indication 
method which automates the calculation of Tailwater conditions.  A Type III 24-hour rainfall 
distribution was utilized in analyzing the data for the 2, 10, 25, and 50 Year - 24-hour storm events 
using rainfall data provided by Northeast Regional Climate Center – Extreme Precipitation Tables.  A 
fifteen percent (15%) increase was added to the NRCC rainfall intensities for Seacoast Communities.  
 
Disclaimer 
 
Altus Engineering, Inc. notes that stormwater modeling is limited in its capacity to precisely predict 
peak rates of runoff and flood elevations.  Results should not be considered to represent actual storm 
events due to the number of variables and assumptions involved in the modeling effort.  Surface 
roughness coefficients (n), entrance loss coefficients (ke), velocity factors (kv) and times of 
concentration (Tc) are based on subjective field observations and engineering judgment using 
available data.  For design purposes, curve numbers (Cn) describe the average conditions.  However, 
curve numbers will vary from storm to storm depending on the antecedent runoff conditions (ARC) 
including saturation and frozen ground.  Also, higher water elevations than predicted by modeling 
could occur if drainage channels, closed drain systems or culverts are not maintained and/or become 
blocked by debris before and/or during a storm event as this will impact flow capacity of the 
structures.  Structures should be re-evaluated if future changes occur within relevant drainage areas in 
order to assess any required design modifications. 
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Type/Node Name:
Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable

Yes Have you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a)?
1.41         ac A = Area draining to the practice
0.32         ac AI = Impervious area draining to the practice

0.23         decimal I = percent impervious area draining to the practice, in decimal form
0.25         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.36         ac-in WQV= 1” x Rv x A

1,301       cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
325          cf 25% x WQV (check calc for sediment forebay volume)
976          cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)
N/A cf VSED = sediment forebay volume, if used for pretreatment   > 25%WQV

1,100       sf ASA = surface area of the practice

2.50         iph KsatDESIGN = design infiltration rate1

Yes Yes/No If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?
5.7           hours TDRAIN = drain time = V / (ASA * IDESIGN)  < 72-hrs

45.50       feet EFC = elevation of the bottom of the filter course material2

44.25       feet EUD = invert elevation of the underdrain (UD), if applicable

45.00       feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)

43.00       feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

1.25         feet DFC to UD = depth to UD from the bottom of the filter course  > 1'

2.50         feet DFC to ROCK = depth to bedrock from the bottom of the filter course  > 1'

0.50         feet DFC to SHWT = depth to SHWT from the bottom of the filter course  > 1'

47.85       ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)
48.60       ft Elevation of the top of the practice

YES 50 peak elevation < Elevation of the top of the practice  yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check.  < 10 ac

cf V = volume of storage3 (attach a stage-storage table)   > 75%WQV

inches DFC = filter course thickness
 18", or 24" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course specification
Yes/No Access grate provided?  yes

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)

Node RG-B:   Raingarden B

NR-Roof Only



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac?  yes

2,027       cf V = volume of storage3 (attach a stage-storage table)  > WQV

18.0         
inches DFC = filter course thickness

 18", or 24" if 
within GPA

Sheet D-7 Note what sheet in the plan set contains the filter course specification
4.0 :1 Pond side slopes  >3:1

Sheet L-1 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (concrete? Asphalt? Pavers? Etc)
acres ASA = surface area of the pervious pavement

#DIV/0! :1 ratio of the contributing area to the pervious surface area  5:1

inches DFC = filter course thickness  12", or 18" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course spec.  304.1 sand

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatdesign includes factor of safey. 
See Env-Wq 1504.14 for guidance on determining the infiltration rate.

2.  See lines 34, 40 and 48 for required depths of filter media.

3.  Volume without depending on infiltration.   The volume includes the storage above the filter (but below the 
invert of the outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the 
filter media shall not include the volume above the outlet structure, if any.

Designer's Notes:

Note:  The infiltration rate of 2.5 in/hr used for the modeling is for the media filter material.
Exfiltration is not used for the design.  Underdrains are provided. 

y
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Type/Node Name:
Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable

Yes Have you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a)?
0.19         ac A = Area draining to the practice
0.18         ac AI = Impervious area draining to the practice

0.95         decimal I = percent impervious area draining to the practice, in decimal form
0.90         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.17         ac-in WQV= 1” x Rv x A
623          cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
156          cf 25% x WQV (check calc for sediment forebay volume)
467          cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)
N/A cf VSED = sediment forebay volume, if used for pretreatment   > 25%WQV

360          sf ASA = surface area of the practice

2.50         iph KsatDESIGN = design infiltration rate1

Yes Yes/No If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?
8.3           hours TDRAIN = drain time = V / (ASA * IDESIGN)  < 72-hrs

54.00       feet EFC = elevation of the bottom of the filter course material2

53.00       feet EUD = invert elevation of the underdrain (UD), if applicable

50.00       feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)

50.00       feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

1.00         feet DFC to UD = depth to UD from the bottom of the filter course  > 1'

4.00         feet DFC to ROCK = depth to bedrock from the bottom of the filter course  > 1'

4.00         feet DFC to SHWT = depth to SHWT from the bottom of the filter course  > 1'

56.02       ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)
56.50       ft Elevation of the top of the practice

YES 50 peak elevation < Elevation of the top of the practice  yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check.  < 10 ac

cf V = volume of storage3 (attach a stage-storage table)   > 75%WQV

inches DFC = filter course thickness
 18", or 24" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course specification
Yes/No Access grate provided?  yes

NR-roof

Node 7P:   Roof Dripline Filter

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac?  yes

292          cf V = volume of storage3 (attach a stage-storage table)  > WQV

18.0         
inches DFC = filter course thickness

 18", or 24" if 
within GPA

Sheet D-7 Note what sheet in the plan set contains the filter course specification
10.0 :1 Pond side slopes  >3:1

Sheet L-1 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (concrete? Asphalt? Pavers? Etc)
acres ASA = surface area of the pervious pavement

#DIV/0! :1 ratio of the contributing area to the pervious surface area  5:1

inches DFC = filter course thickness  12", or 18" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course spec.  304.1 sand

2.  See lines 34, 40 and 48 for required depths of filter media.

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatdesign includes factor of safey. 
See Env-Wq 1504.14 for guidance on determining the infiltration rate.

The roof runoff will enter the dripline filter and overflow to surface flow, where
it will be conveyed to Rangarden B, therefoere being treated twice. 

y
2018

Designer's Notes:

3.  Volume without depending on infiltration.   The volume includes the storage above the filter (but below the 
invert of the outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the 
filter media shall not include the volume above the outlet structure, if any.

Note:  The roofline drip filter is in addition ot the Raingarden B.  





Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 70.788 degrees West

Latitude 43.044 degrees North

Elevation 0 feet

Date/Time Sun, 22 Dec 2019 12:46:51 -0500

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.50 0.65 0.82 1.04 1yr 0.71 0.98 1.22 1.57 2.04 2.67 2.94 1yr 2.37 2.83 3.24 3.96 4.58 1yr

2yr 0.32 0.50 0.62 0.81 1.02 1.30 2yr 0.88 1.18 1.52 1.94 2.50 3.23 3.59 2yr 2.86 3.45 3.96 4.71 5.36 2yr

5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.44 3.15 4.09 4.61 5yr 3.62 4.43 5.07 5.97 6.74 5yr

10yr 0.41 0.65 0.82 1.12 1.45 1.89 10yr 1.25 1.73 2.24 2.90 3.77 4.90 5.57 10yr 4.34 5.35 6.13 7.16 8.03 10yr

25yr 0.48 0.76 0.97 1.34 1.78 2.34 25yr 1.53 2.15 2.78 3.64 4.76 6.21 7.15 25yr 5.50 6.87 7.87 9.09 10.12 25yr

50yr 0.54 0.86 1.10 1.54 2.08 2.76 50yr 1.79 2.53 3.30 4.34 5.69 7.45 8.64 50yr 6.59 8.31 9.50 10.90 12.07 50yr

100yr 0.60 0.97 1.25 1.77 2.42 3.26 100yr 2.09 2.98 3.92 5.18 6.81 8.92 10.46 100yr 7.90 10.05 11.49 13.08 14.39 100yr

200yr 0.68 1.10 1.43 2.05 2.83 3.85 200yr 2.44 3.52 4.63 6.16 8.13 10.69 12.65 200yr 9.46 12.16 13.89 15.69 17.16 200yr

500yr 0.80 1.32 1.72 2.49 3.49 4.78 500yr 3.01 4.39 5.79 7.74 10.29 13.60 16.27 500yr 12.03 15.65 17.86 19.98 21.68 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.73 0.89 1yr 0.63 0.87 0.92 1.33 1.67 2.24 2.55 1yr 1.99 2.45 2.88 3.17 3.91 1yr

2yr 0.32 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.82 2.34 3.08 3.48 2yr 2.72 3.35 3.85 4.58 5.11 2yr

5yr 0.35 0.54 0.67 0.92 1.17 1.41 5yr 1.01 1.38 1.61 2.12 2.73 3.82 4.24 5yr 3.38 4.08 4.76 5.59 6.30 5yr

10yr 0.39 0.60 0.74 1.03 1.33 1.60 10yr 1.15 1.57 1.81 2.39 3.06 4.41 4.93 10yr 3.91 4.74 5.52 6.49 7.28 10yr

25yr 0.44 0.67 0.84 1.19 1.57 1.91 25yr 1.36 1.86 2.10 2.76 3.54 4.75 6.00 25yr 4.20 5.77 6.78 7.92 8.80 25yr

50yr 0.49 0.74 0.92 1.32 1.78 2.18 50yr 1.54 2.13 2.35 3.08 3.94 5.37 6.95 50yr 4.75 6.68 7.91 9.22 10.17 50yr

100yr 0.54 0.82 1.03 1.48 2.03 2.48 100yr 1.75 2.42 2.63 3.42 4.36 6.04 8.04 100yr 5.35 7.73 9.24 10.74 11.76 100yr

200yr 0.60 0.90 1.14 1.66 2.31 2.83 200yr 1.99 2.77 2.94 3.78 4.81 6.78 9.31 200yr 6.00 8.95 10.79 12.52 13.61 200yr

500yr 0.70 1.04 1.34 1.94 2.76 3.39 500yr 2.38 3.31 3.42 4.32 5.49 7.89 11.30 500yr 6.99 10.86 13.26 15.37 16.49 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.29 0.44 0.54 0.72 0.89 1.08 1yr 0.77 1.06 1.26 1.74 2.20 3.01 3.16 1yr 2.66 3.04 3.61 4.39 5.08 1yr

2yr 0.34 0.52 0.64 0.86 1.07 1.27 2yr 0.92 1.24 1.48 1.96 2.51 3.45 3.71 2yr 3.05 3.57 4.10 4.85 5.67 2yr

5yr 0.40 0.62 0.77 1.05 1.34 1.62 5yr 1.15 1.59 1.88 2.53 3.24 4.36 4.96 5yr 3.86 4.77 5.40 6.38 7.17 5yr

10yr 0.47 0.72 0.89 1.25 1.61 1.98 10yr 1.39 1.93 2.28 3.10 3.94 5.37 6.20 10yr 4.75 5.96 6.80 7.85 8.76 10yr

25yr 0.58 0.88 1.09 1.56 2.05 2.57 25yr 1.77 2.51 2.95 4.06 5.13 7.84 8.31 25yr 6.94 7.99 9.09 10.34 11.41 25yr

50yr 0.67 1.02 1.27 1.83 2.46 3.13 50yr 2.12 3.06 3.59 4.99 6.28 9.81 10.40 50yr 8.68 10.00 11.34 12.71 13.95 50yr

100yr 0.79 1.19 1.49 2.16 2.96 3.81 100yr 2.55 3.72 4.36 6.14 7.71 12.28 13.01 100yr 10.87 12.51 14.13 15.66 17.06 100yr

200yr 0.92 1.39 1.76 2.55 3.55 4.65 200yr 3.07 4.55 5.32 7.56 9.46 15.41 16.29 200yr 13.63 15.66 17.64 19.29 20.88 200yr

500yr 1.14 1.70 2.19 3.18 4.53 6.04 500yr 3.91 5.90 6.91 9.98 12.44 20.81 21.93 500yr 18.42 21.08 23.64 25.40 27.27 500yr
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

3.849 74 >75% Grass cover, Good, HSG C  (S10, S11A, S11B, S12, S13, S14, S15, S16, 
S17, S18, S7A, S8, S9)

0.426 98 Paved parking, HSG C  (S11A, S11B, S12, S13, S14, S15, S17)
0.164 98 Paved roads w/curbs & sewers, HSG C  (S16, S17)
0.323 98 Permeable Pavement, HSG C  (S13, S14, S9)
0.071 98 Roofs, HSG B  (S7A, S8B)
0.093 98 Roofs, HSG C  (S7A, S8)
0.109 98 Unconnected pavement, HSG C  (S11A, S11B, S8, S9)
0.243 70 Woods, Good, HSG C  (S16, S17, S18)
0.261 77 Woods, Good, HSG D  (S10)

5.539 79 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.071 HSG B S7A, S8B
5.207 HSG C S10, S11A, S11B, S12, S13, S14, S15, S16, S17, S18, S7A, S8, S9
0.261 HSG D S10
0.000 Other

5.539 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 3.849 0.000 0.000 3.849 >75% Grass cover, Good S10,
 
S11
A, 
S11
B, 
S12,
 
S13,
 
S14,
 
S15,
 
S16,
 
S17,
 
S18,
 
S7A,
 S8, 
S9

0.000 0.000 0.426 0.000 0.000 0.426 Paved parking S11
A, 
S11
B, 
S12,
 
S13,
 
S14,
 
S15,
 S17

0.000 0.000 0.164 0.000 0.000 0.164 Paved roads w/curbs & sewers S16,
 S17

0.000 0.000 0.323 0.000 0.000 0.323 Permeable Pavement S13,
 
S14,
 S9

0.000 0.071 0.093 0.000 0.000 0.164 Roofs S7A,
 S8, 
S8B
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.109 0.000 0.000 0.109 Unconnected pavement S11
A, 
S11
B, 
S8, 
S9

0.000 0.000 0.243 0.261 0.000 0.504 Woods, Good S10,
 
S16,
 
S17,
 S18

0.000 0.071 5.207 0.261 0.000 5.539 TOTAL AREA
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Summary for Subcatchment S10: 4S-Northwest

Runoff = 2.56 cfs @ 12.22 hrs,  Volume= 0.252 af,  Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
83,610 74 >75% Grass cover, Good, HSG C
11,369 77 Woods, Good, HSG D
94,979 74 Weighted Average
94,979 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
2.4 300 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.3 400 Total

Summary for Subcatchment S11A: S11A

Runoff = 0.51 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 0.88 cfs @ 12.09 hrs,  Volume= 0.063 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area

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

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.03 cfs @ 21.94 hrs,  Volume= 0.024 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.03 cfs @ 21.94 hrs,  Volume= 0.028 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S15: S15

Runoff = 0.60 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16: Banfield Road

Runoff = 1.05 cfs @ 12.21 hrs,  Volume= 0.100 af,  Depth= 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
27,713 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

32,853 77 Weighted Average
29,055 88.44% Pervious Area

3,798 11.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
1.7 280 0.0350 2.81 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.6 380 Total

Summary for Subcatchment S17: S11

Runoff = 0.63 cfs @ 12.11 hrs,  Volume= 0.047 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 0.62 cfs @ 12.13 hrs,  Volume= 0.051 af,  Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.20 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 0.58 cfs @ 12.20 hrs,  Volume= 0.054 af,  Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.05 cfs @ 21.94 hrs,  Volume= 0.046 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
8,822 97 Weighted Average

389 4.41% Pervious Area
8,433 95.59% Impervious Area

778 9.23% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 2.23"    for  2-Year event
Inflow = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af
Outflow = 0.77 cfs @ 12.11 hrs,  Volume= 0.058 af,  Atten= 4%,  Lag= 1.3 min
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Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.35 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 0.52 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 41 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'

‡

Summary for Reach R6: wooded area

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 2.38"    for  2-Year event
Inflow = 0.84 cfs @ 12.15 hrs,  Volume= 0.131 af
Outflow = 0.77 cfs @ 12.34 hrs,  Volume= 0.130 af,  Atten= 9%,  Lag= 11.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.30 fps,  Min. Travel Time= 6.6 min
Avg. Velocity = 0.10 fps,  Avg. Travel Time= 19.8 min

Peak Storage= 304 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 14.61 cfs

10.00'  x  1.00'  deep channel,  n= 0.100  Earth, dense brush, high stage
Side Slope Z-value= 10.0 '/'   Top Width= 30.00'
Length= 120.0'   Slope= 0.0042 '/'
Inlet Invert= 51.00',  Outlet Invert= 50.50'

‡
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Summary for Reach R7: REACH 7

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 2.36"    for  2-Year event
Inflow = 0.77 cfs @ 12.34 hrs,  Volume= 0.130 af
Outflow = 0.77 cfs @ 12.35 hrs,  Volume= 0.130 af,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.37 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.40 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 11 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 376.59 cfs

2.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 18.00'
Length= 50.0'   Slope= 0.0700 '/'
Inlet Invert= 50.50',  Outlet Invert= 47.00'

‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 1.04 cfs @ 12.23 hrs,  Volume= 0.100 af
Outflow = 1.02 cfs @ 12.30 hrs,  Volume= 0.100 af,  Atten= 2%,  Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.34 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.88 fps,  Avg. Travel Time= 5.5 min

Peak Storage= 128 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡
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Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 2.73"    for  2-Year event
Inflow = 0.03 cfs @ 21.94 hrs,  Volume= 0.028 af
Outflow = 0.03 cfs @ 21.94 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 3.912 ac, 22.29% Impervious,  Inflow Depth > 1.53"    for  2-Year event
Inflow = 4.37 cfs @ 12.26 hrs,  Volume= 0.498 af
Outflow = 4.39 cfs @ 12.26 hrs,  Volume= 0.498 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.39 cfs @ 12.26 hrs,  Volume= 0.498 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 39.34' @ 12.26 hrs   Surf.Area= 13 sf   Storage= 14 cf

Plug-Flow detention time= 0.0 min calculated for 0.497 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 951.0 - 951.0 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.34 cfs @ 12.26 hrs  HW=39.32'   (Free Discharge)
1=Culvert  (Inlet Controls 4.34 cfs @ 5.52 fps)

Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 1.81"    for  2-Year event
Inflow = 1.53 cfs @ 12.16 hrs,  Volume= 0.122 af
Outflow = 1.56 cfs @ 12.16 hrs,  Volume= 0.122 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.56 cfs @ 12.16 hrs,  Volume= 0.122 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.67' @ 12.16 hrs   Surf.Area= 13 sf   Storage= 5 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 981.8 - 981.7 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.52 cfs @ 12.16 hrs  HW=42.66'   (Free Discharge)
1=Culvert  (Inlet Controls 1.52 cfs @ 2.76 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 3.15"    for  2-Year event
Inflow = 0.20 cfs @ 12.09 hrs,  Volume= 0.016 af
Outflow = 0.21 cfs @ 12.09 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.21 cfs @ 12.09 hrs,  Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.52' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.016 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 776.7 - 776.5 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.20 cfs @ 12.09 hrs  HW=53.52'   (Free Discharge)
1=Culvert  (Inlet Controls 0.20 cfs @ 1.59 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth = 2.22"    for  2-Year event
Inflow = 0.84 cfs @ 12.15 hrs,  Volume= 0.085 af
Outflow = 0.84 cfs @ 12.15 hrs,  Volume= 0.085 af,  Atten= 0%,  Lag= 0.1 min
Primary = 0.84 cfs @ 12.15 hrs,  Volume= 0.085 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.01' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 6 cf

Plug-Flow detention time= 0.4 min calculated for 0.084 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 813.6 - 813.2 )

Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=0.84 cfs @ 12.15 hrs  HW=52.01'   (Free Discharge)
1=Culvert  (Barrel Controls 0.84 cfs @ 3.05 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 2.29"    for  2-Year event
Inflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af
Outflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.04' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.021 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 816.4 - 816.3 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.28 cfs @ 12.09 hrs  HW=49.04'   (Free Discharge)
1=Culvert  (Barrel Controls 0.28 cfs @ 2.24 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 2.23"    for  2-Year event
Inflow = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af
Outflow = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.96' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.058 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 818.6 - 818.5 )
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Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.78 cfs @ 12.09 hrs  HW=48.95'   (Free Discharge)
1=Culvert  (Barrel Controls 0.78 cfs @ 3.31 fps)

Summary for Pond P7: Driveway Crossing #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 1.61"    for  2-Year event
Inflow = 3.18 cfs @ 12.25 hrs,  Volume= 0.382 af
Outflow = 3.18 cfs @ 12.25 hrs,  Volume= 0.382 af,  Atten= 0%,  Lag= 0.1 min
Primary = 3.18 cfs @ 12.25 hrs,  Volume= 0.382 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.21' @ 12.25 hrs   Surf.Area= 13 sf   Storage= 15 cf

Plug-Flow detention time= 0.2 min calculated for 0.382 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 913.2 - 913.1 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below
#2 44.00' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

253 cf Total Available Storage

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 44.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.00' / 43.00'   S= 0.0091 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.18 cfs @ 12.25 hrs  HW=45.21'   (Free Discharge)
1=Culvert  (Inlet Controls 3.18 cfs @ 4.05 fps)
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Summary for Pond P8: Driveway Crossing

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 1.05 cfs @ 12.21 hrs,  Volume= 0.100 af
Outflow = 1.04 cfs @ 12.23 hrs,  Volume= 0.100 af,  Atten= 1%,  Lag= 1.1 min
Primary = 1.04 cfs @ 12.23 hrs,  Volume= 0.100 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.28' @ 12.23 hrs   Surf.Area= 128 sf   Storage= 60 cf

Plug-Flow detention time= 0.4 min calculated for 0.100 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 852.7 - 852.3 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.03 cfs @ 12.23 hrs  HW=47.27'   (Free Discharge)
1=Culvert  (Inlet Controls 1.03 cfs @ 2.47 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.106 ac, 15.91% Impervious,  Inflow Depth > 1.64"    for  2-Year event
Inflow = 3.49 cfs @ 12.24 hrs,  Volume= 0.425 af
Outflow = 3.40 cfs @ 12.29 hrs,  Volume= 0.376 af,  Atten= 3%,  Lag= 3.0 min
Primary = 3.40 cfs @ 12.29 hrs,  Volume= 0.376 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.11' @ 12.29 hrs   Surf.Area= 1,823 sf   Storage= 2,868 cf

Plug-Flow detention time= 106.2 min calculated for 0.375 af (88% of inflow)
Center-of-Mass det. time= 36.5 min ( 941.1 - 904.6 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=3.38 cfs @ 12.29 hrs  HW=42.11'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 3.34 cfs @ 1.96 fps)
2=Orifice/Grate  (Passes 0.04 cfs of 1.86 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.04 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 2.16"    for  2-Year event
Inflow = 1.63 cfs @ 12.10 hrs,  Volume= 0.145 af
Outflow = 1.53 cfs @ 12.16 hrs,  Volume= 0.122 af,  Atten= 6%,  Lag= 3.1 min
Primary = 1.53 cfs @ 12.16 hrs,  Volume= 0.122 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.71' @ 12.16 hrs   Surf.Area= 1,248 sf   Storage= 1,379 cf

Plug-Flow detention time= 172.3 min calculated for 0.121 af (84% of inflow)
Center-of-Mass det. time= 73.2 min ( 981.7 - 908.5 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   
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Primary OutFlow  Max=1.49 cfs @ 12.16 hrs  HW=46.71'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.88 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 1.47 cfs @ 1.49 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.539 ac, 21.42% Impervious,  Inflow Depth > 1.57"    for  2-Year event
Inflow = 6.15 cfs @ 12.26 hrs,  Volume= 0.723 af
Primary = 6.15 cfs @ 12.26 hrs,  Volume= 0.723 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 1.61"    for  2-Year event
Inflow = 3.18 cfs @ 12.25 hrs,  Volume= 0.382 af
Primary = 3.18 cfs @ 12.25 hrs,  Volume= 0.382 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment S10: 4S-Northwest

Runoff = 5.50 cfs @ 12.22 hrs,  Volume= 0.524 af,  Depth= 2.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
83,610 74 >75% Grass cover, Good, HSG C
11,369 77 Woods, Good, HSG D
94,979 74 Weighted Average
94,979 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
2.4 300 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.3 400 Total

Summary for Subcatchment S11A: S11A

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 0.067 af,  Depth= 3.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 1.62 cfs @ 12.09 hrs,  Volume= 0.119 af,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area

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

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.04 cfs @ 21.94 hrs,  Volume= 0.038 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.05 cfs @ 21.94 hrs,  Volume= 0.044 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S15: S15

Runoff = 1.12 cfs @ 12.09 hrs,  Volume= 0.082 af,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16: Banfield Road

Runoff = 2.13 cfs @ 12.20 hrs,  Volume= 0.199 af,  Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
27,713 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

32,853 77 Weighted Average
29,055 88.44% Pervious Area

3,798 11.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
1.7 280 0.0350 2.81 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.6 380 Total

Summary for Subcatchment S17: S11

Runoff = 1.16 cfs @ 12.11 hrs,  Volume= 0.088 af,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 1.35 cfs @ 12.13 hrs,  Volume= 0.107 af,  Depth= 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 1.10 cfs @ 12.20 hrs,  Volume= 0.102 af,  Depth= 3.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 0.023 af,  Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.08 cfs @ 21.94 hrs,  Volume= 0.073 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
8,822 97 Weighted Average

389 4.41% Pervious Area
8,433 95.59% Impervious Area

778 9.23% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 4.00"    for  10-Year event
Inflow = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af
Outflow = 1.37 cfs @ 12.11 hrs,  Volume= 0.104 af,  Atten= 3%,  Lag= 1.1 min
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Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.67 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.54 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 59 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'

‡

Summary for Reach R6: wooded area

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 4.07"    for  10-Year event
Inflow = 1.51 cfs @ 12.15 hrs,  Volume= 0.223 af
Outflow = 1.40 cfs @ 12.31 hrs,  Volume= 0.222 af,  Atten= 7%,  Lag= 9.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.37 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.12 fps,  Avg. Travel Time= 16.5 min

Peak Storage= 458 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 14.61 cfs

10.00'  x  1.00'  deep channel,  n= 0.100  Earth, dense brush, high stage
Side Slope Z-value= 10.0 '/'   Top Width= 30.00'
Length= 120.0'   Slope= 0.0042 '/'
Inlet Invert= 51.00',  Outlet Invert= 50.50'

‡
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Summary for Reach R7: REACH 7

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 4.05"    for  10-Year event
Inflow = 1.40 cfs @ 12.31 hrs,  Volume= 0.222 af
Outflow = 1.40 cfs @ 12.32 hrs,  Volume= 0.222 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.10 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.57 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 17 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 376.59 cfs

2.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 18.00'
Length= 50.0'   Slope= 0.0700 '/'
Inlet Invert= 50.50',  Outlet Invert= 47.00'

‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 3.17"    for  10-Year event
Inflow = 2.12 cfs @ 12.22 hrs,  Volume= 0.199 af
Outflow = 2.07 cfs @ 12.27 hrs,  Volume= 0.199 af,  Atten= 2%,  Lag= 3.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.88 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 1.04 fps,  Avg. Travel Time= 4.7 min

Peak Storage= 211 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡
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Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 4.31"    for  10-Year event
Inflow = 0.05 cfs @ 21.94 hrs,  Volume= 0.044 af
Outflow = 0.05 cfs @ 21.94 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 3.912 ac, 22.29% Impervious,  Inflow Depth > 3.10"    for  10-Year event
Inflow = 8.67 cfs @ 12.17 hrs,  Volume= 1.010 af
Outflow = 8.77 cfs @ 12.16 hrs,  Volume= 1.010 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.77 cfs @ 12.16 hrs,  Volume= 1.010 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.37' @ 12.16 hrs   Surf.Area= 13 sf   Storage= 47 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 901.4 - 901.4 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=8.62 cfs @ 12.16 hrs  HW=43.20'   (Free Discharge)
1=Culvert  (Inlet Controls 8.62 cfs @ 10.98 fps)

Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 3.49"    for  10-Year event
Inflow = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af
Outflow = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.08' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 10 cf

Plug-Flow detention time= 0.0 min calculated for 0.234 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 918.1 - 918.0 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.80 cfs @ 12.12 hrs  HW=43.05'   (Free Discharge)
1=Culvert  (Inlet Controls 2.80 cfs @ 3.57 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 5.05"    for  10-Year event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.58' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 765.3 - 765.1 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.31 cfs @ 12.09 hrs  HW=53.57'   (Free Discharge)
1=Culvert  (Inlet Controls 0.31 cfs @ 1.78 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth > 3.96"    for  10-Year event
Inflow = 1.50 cfs @ 12.15 hrs,  Volume= 0.150 af
Outflow = 1.50 cfs @ 12.15 hrs,  Volume= 0.150 af,  Atten= 0%,  Lag= 0.1 min
Primary = 1.50 cfs @ 12.15 hrs,  Volume= 0.150 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.22' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 9 cf

Plug-Flow detention time= 0.3 min calculated for 0.150 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 801.1 - 800.8 )

Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=1.50 cfs @ 12.15 hrs  HW=52.22'   (Free Discharge)
1=Culvert  (Barrel Controls 1.50 cfs @ 3.49 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 4.07"    for  10-Year event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af
Outflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.15' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 800.1 - 799.9 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.49 cfs @ 12.09 hrs  HW=49.14'   (Free Discharge)
1=Culvert  (Barrel Controls 0.49 cfs @ 2.55 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 4.00"    for  10-Year event
Inflow = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af
Outflow = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.14' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.104 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 802.0 - 801.9 )
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Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.37 cfs @ 12.09 hrs  HW=49.13'   (Free Discharge)
1=Culvert  (Barrel Controls 1.37 cfs @ 3.74 fps)

Summary for Pond P7: Driveway Crossing #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 3.15"    for  10-Year event
Inflow = 6.68 cfs @ 12.23 hrs,  Volume= 0.746 af
Outflow = 6.81 cfs @ 12.25 hrs,  Volume= 0.746 af,  Atten= 0%,  Lag= 1.3 min
Primary = 6.81 cfs @ 12.25 hrs,  Volume= 0.746 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.19' @ 12.25 hrs   Surf.Area= 423 sf   Storage= 253 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 883.6 - 883.4 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below
#2 44.00' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

253 cf Total Available Storage

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 44.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.00' / 43.00'   S= 0.0091 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.75 cfs @ 12.25 hrs  HW=49.09'   (Free Discharge)
1=Culvert  (Barrel Controls 6.75 cfs @ 8.59 fps)
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Summary for Pond P8: Driveway Crossing

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 3.17"    for  10-Year event
Inflow = 2.13 cfs @ 12.20 hrs,  Volume= 0.199 af
Outflow = 2.12 cfs @ 12.22 hrs,  Volume= 0.199 af,  Atten= 1%,  Lag= 1.0 min
Primary = 2.12 cfs @ 12.22 hrs,  Volume= 0.199 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.57' @ 12.22 hrs   Surf.Area= 242 sf   Storage= 122 cf

Plug-Flow detention time= 0.5 min calculated for 0.199 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 832.8 - 832.3 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.09 cfs @ 12.22 hrs  HW=47.56'   (Free Discharge)
1=Culvert  (Inlet Controls 2.09 cfs @ 3.06 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.106 ac, 15.91% Impervious,  Inflow Depth > 3.20"    for  10-Year event
Inflow = 7.36 cfs @ 12.25 hrs,  Volume= 0.828 af
Outflow = 6.76 cfs @ 12.30 hrs,  Volume= 0.776 af,  Atten= 8%,  Lag= 3.0 min
Primary = 6.76 cfs @ 12.30 hrs,  Volume= 0.776 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.37' @ 12.30 hrs   Surf.Area= 2,016 sf   Storage= 3,322 cf

Plug-Flow detention time= 61.4 min calculated for 0.776 af (94% of inflow)
Center-of-Mass det. time= 19.8 min ( 896.4 - 876.5 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=6.76 cfs @ 12.30 hrs  HW=42.37'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 6.71 cfs @ 3.80 fps)
2=Orifice/Grate  (Passes 0.05 cfs of 1.92 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.05 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 3.88"    for  10-Year event
Inflow = 2.98 cfs @ 12.10 hrs,  Volume= 0.260 af
Outflow = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af,  Atten= 3%,  Lag= 1.2 min
Primary = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.83' @ 12.12 hrs   Surf.Area= 1,328 sf   Storage= 1,484 cf

Plug-Flow detention time= 102.5 min calculated for 0.233 af (90% of inflow)
Center-of-Mass det. time= 35.4 min ( 918.0 - 882.7 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   
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Primary OutFlow  Max=2.81 cfs @ 12.12 hrs  HW=46.82'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.91 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 2.78 cfs @ 1.85 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.539 ac, 21.42% Impervious,  Inflow Depth > 3.14"    for  10-Year event
Inflow = 12.60 cfs @ 12.16 hrs,  Volume= 1.449 af
Primary = 12.60 cfs @ 12.16 hrs,  Volume= 1.449 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 3.15"    for  10-Year event
Inflow = 6.81 cfs @ 12.25 hrs,  Volume= 0.746 af
Primary = 6.81 cfs @ 12.25 hrs,  Volume= 0.746 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment S10: 4S-Northwest

Runoff = 7.97 cfs @ 12.21 hrs,  Volume= 0.757 af,  Depth= 4.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
83,610 74 >75% Grass cover, Good, HSG C
11,369 77 Woods, Good, HSG D
94,979 74 Weighted Average
94,979 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
2.4 300 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.3 400 Total

Summary for Subcatchment S11A: S11A

Runoff = 1.21 cfs @ 12.09 hrs,  Volume= 0.090 af,  Depth= 5.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af,  Depth= 5.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 2.21 cfs @ 12.09 hrs,  Volume= 0.164 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area

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

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.05 cfs @ 21.94 hrs,  Volume= 0.048 af,  Depth> 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.06 cfs @ 21.94 hrs,  Volume= 0.056 af,  Depth> 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S15: S15

Runoff = 1.52 cfs @ 12.09 hrs,  Volume= 0.113 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16: Banfield Road

Runoff = 3.02 cfs @ 12.20 hrs,  Volume= 0.282 af,  Depth= 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
27,713 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

32,853 77 Weighted Average
29,055 88.44% Pervious Area

3,798 11.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
1.7 280 0.0350 2.81 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.6 380 Total

Summary for Subcatchment S17: S11

Runoff = 1.59 cfs @ 12.11 hrs,  Volume= 0.122 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 1.98 cfs @ 12.12 hrs,  Volume= 0.156 af,  Depth= 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 1.51 cfs @ 12.20 hrs,  Volume= 0.142 af,  Depth= 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.029 af,  Depth> 6.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.10 cfs @ 21.94 hrs,  Volume= 0.094 af,  Depth> 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
8,822 97 Weighted Average

389 4.41% Pervious Area
8,433 95.59% Impervious Area

778 9.23% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 5.43"    for  25-Year event
Inflow = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af
Outflow = 1.83 cfs @ 12.11 hrs,  Volume= 0.141 af,  Atten= 2%,  Lag= 1.0 min
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Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.86 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.56 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 71 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'

‡

Summary for Reach R6: wooded area

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 5.42"    for  25-Year event
Inflow = 2.03 cfs @ 12.15 hrs,  Volume= 0.298 af
Outflow = 1.90 cfs @ 12.30 hrs,  Volume= 0.296 af,  Atten= 6%,  Lag= 8.8 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.41 fps,  Min. Travel Time= 4.9 min
Avg. Velocity = 0.13 fps,  Avg. Travel Time= 14.8 min

Peak Storage= 566 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 14.61 cfs

10.00'  x  1.00'  deep channel,  n= 0.100  Earth, dense brush, high stage
Side Slope Z-value= 10.0 '/'   Top Width= 30.00'
Length= 120.0'   Slope= 0.0042 '/'
Inlet Invert= 51.00',  Outlet Invert= 50.50'

‡
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Summary for Reach R7: REACH 7

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 5.40"    for  25-Year event
Inflow = 1.90 cfs @ 12.30 hrs,  Volume= 0.296 af
Outflow = 1.90 cfs @ 12.31 hrs,  Volume= 0.296 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.52 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.68 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 21 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 376.59 cfs

2.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 18.00'
Length= 50.0'   Slope= 0.0700 '/'
Inlet Invert= 50.50',  Outlet Invert= 47.00'

‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 4.49"    for  25-Year event
Inflow = 2.96 cfs @ 12.23 hrs,  Volume= 0.282 af
Outflow = 2.91 cfs @ 12.27 hrs,  Volume= 0.282 af,  Atten= 2%,  Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.17 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 1.13 fps,  Avg. Travel Time= 4.3 min

Peak Storage= 269 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡
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Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 5.55"    for  25-Year event
Inflow = 0.06 cfs @ 21.94 hrs,  Volume= 0.056 af
Outflow = 0.06 cfs @ 21.94 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 3.912 ac, 22.29% Impervious,  Inflow Depth > 4.42"    for  25-Year event
Inflow = 11.35 cfs @ 12.24 hrs,  Volume= 1.440 af
Outflow = 11.36 cfs @ 12.20 hrs,  Volume= 1.440 af,  Atten= 0%,  Lag= 0.0 min
Primary = 11.36 cfs @ 12.20 hrs,  Volume= 1.440 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.03' @ 12.20 hrs   Surf.Area= 13 sf   Storage= 47 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 884.2 - 884.2 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=11.36 cfs @ 12.20 hrs  HW=47.03'   (Free Discharge)
1=Culvert  (Inlet Controls 11.36 cfs @ 14.47 fps)

Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 4.86"    for  25-Year event
Inflow = 3.95 cfs @ 12.11 hrs,  Volume= 0.326 af
Outflow = 3.94 cfs @ 12.12 hrs,  Volume= 0.326 af,  Atten= 0%,  Lag= 0.1 min
Primary = 3.94 cfs @ 12.12 hrs,  Volume= 0.326 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.58' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 17 cf

Plug-Flow detention time= 0.0 min calculated for 0.325 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 897.8 - 897.8 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.83 cfs @ 12.12 hrs  HW=43.52'   (Free Discharge)
1=Culvert  (Inlet Controls 3.83 cfs @ 4.87 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 6.55"    for  25-Year event
Inflow = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af
Outflow = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.62' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.033 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 759.7 - 759.6 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.40 cfs @ 12.09 hrs  HW=53.61'   (Free Discharge)
1=Culvert  (Inlet Controls 0.40 cfs @ 1.90 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth > 5.37"    for  25-Year event
Inflow = 2.03 cfs @ 12.15 hrs,  Volume= 0.204 af
Outflow = 2.03 cfs @ 12.15 hrs,  Volume= 0.204 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.03 cfs @ 12.15 hrs,  Volume= 0.204 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.37' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= 0.3 min calculated for 0.204 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 794.3 - 794.0 )

Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=2.02 cfs @ 12.15 hrs  HW=52.37'   (Free Discharge)
1=Culvert  (Barrel Controls 2.02 cfs @ 3.73 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 5.50"    for  25-Year event
Inflow = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af
Outflow = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.22' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.050 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 791.7 - 791.6 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.66 cfs @ 12.09 hrs  HW=49.21'   (Free Discharge)
1=Culvert  (Barrel Controls 0.66 cfs @ 2.72 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 5.43"    for  25-Year event
Inflow = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af
Outflow = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.27' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.141 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 793.5 - 793.4 )
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Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.84 cfs @ 12.09 hrs  HW=49.26'   (Free Discharge)
1=Culvert  (Barrel Controls 1.84 cfs @ 3.97 fps)

Summary for Pond P7: Driveway Crossing #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 4.45"    for  25-Year event
Inflow = 9.64 cfs @ 12.22 hrs,  Volume= 1.053 af
Outflow = 9.61 cfs @ 12.23 hrs,  Volume= 1.053 af,  Atten= 0%,  Lag= 0.2 min
Primary = 9.61 cfs @ 12.23 hrs,  Volume= 1.053 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.33' @ 12.23 hrs   Surf.Area= 423 sf   Storage= 253 cf

Plug-Flow detention time= 0.3 min calculated for 1.053 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 870.0 - 869.8 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below
#2 44.00' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

253 cf Total Available Storage

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 44.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.00' / 43.00'   S= 0.0091 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=9.52 cfs @ 12.23 hrs  HW=54.13'   (Free Discharge)
1=Culvert  (Barrel Controls 9.52 cfs @ 12.12 fps)
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Summary for Pond P8: Driveway Crossing

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 4.49"    for  25-Year event
Inflow = 3.02 cfs @ 12.20 hrs,  Volume= 0.282 af
Outflow = 2.96 cfs @ 12.23 hrs,  Volume= 0.282 af,  Atten= 2%,  Lag= 1.5 min
Primary = 2.96 cfs @ 12.23 hrs,  Volume= 0.282 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.86' @ 12.23 hrs   Surf.Area= 356 sf   Storage= 185 cf

Plug-Flow detention time= 0.6 min calculated for 0.282 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 822.8 - 822.3 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.93 cfs @ 12.23 hrs  HW=47.85'   (Free Discharge)
1=Culvert  (Inlet Controls 2.93 cfs @ 3.73 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.106 ac, 15.91% Impervious,  Inflow Depth > 4.50"    for  25-Year event
Inflow = 10.43 cfs @ 12.22 hrs,  Volume= 1.165 af
Outflow = 9.36 cfs @ 12.31 hrs,  Volume= 1.114 af,  Atten= 10%,  Lag= 5.4 min
Primary = 9.36 cfs @ 12.31 hrs,  Volume= 1.114 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.94' @ 12.31 hrs   Surf.Area= 2,439 sf   Storage= 4,316 cf

Plug-Flow detention time= 47.3 min calculated for 1.112 af (95% of inflow)
Center-of-Mass det. time= 16.7 min ( 880.2 - 863.5 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=9.33 cfs @ 12.31 hrs  HW=42.94'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 9.27 cfs @ 5.25 fps)
2=Orifice/Grate  (Passes 0.06 cfs of 2.05 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.06 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 5.26"    for  25-Year event
Inflow = 4.04 cfs @ 12.10 hrs,  Volume= 0.353 af
Outflow = 3.95 cfs @ 12.11 hrs,  Volume= 0.326 af,  Atten= 2%,  Lag= 1.1 min
Primary = 3.95 cfs @ 12.11 hrs,  Volume= 0.326 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.90' @ 12.11 hrs   Surf.Area= 1,381 sf   Storage= 1,554 cf

Plug-Flow detention time= 81.3 min calculated for 0.326 af (92% of inflow)
Center-of-Mass det. time= 27.2 min ( 897.8 - 870.6 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   
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Primary OutFlow  Max=3.84 cfs @ 12.11 hrs  HW=46.89'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.92 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 3.80 cfs @ 2.05 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.539 ac, 21.42% Impervious,  Inflow Depth > 4.45"    for  25-Year event
Inflow = 16.66 cfs @ 12.19 hrs,  Volume= 2.056 af
Primary = 16.66 cfs @ 12.19 hrs,  Volume= 2.056 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 4.45"    for  25-Year event
Inflow = 9.61 cfs @ 12.23 hrs,  Volume= 1.053 af
Primary = 9.61 cfs @ 12.23 hrs,  Volume= 1.053 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment S10: 4S-Northwest

Runoff = 10.37 cfs @ 12.21 hrs,  Volume= 0.988 af,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
83,610 74 >75% Grass cover, Good, HSG C
11,369 77 Woods, Good, HSG D
94,979 74 Weighted Average
94,979 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
2.4 300 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.3 400 Total

Summary for Subcatchment S11A: S11A

Runoff = 1.50 cfs @ 12.09 hrs,  Volume= 0.114 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af,  Depth= 6.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"
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Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 2.78 cfs @ 12.09 hrs,  Volume= 0.208 af,  Depth= 6.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area

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

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.06 cfs @ 21.94 hrs,  Volume= 0.058 af,  Depth> 6.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.07 cfs @ 21.94 hrs,  Volume= 0.068 af,  Depth> 6.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S15: S15

Runoff = 1.91 cfs @ 12.09 hrs,  Volume= 0.143 af,  Depth= 6.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16: Banfield Road

Runoff = 3.87 cfs @ 12.20 hrs,  Volume= 0.365 af,  Depth= 5.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"



Type III 24-hr  50-Year Rainfall=8.57"4801 PRE-Phase 1 w15
  Printed  12/19/2019Prepared by Altus Engineering, Inc.

Page 54HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Area (sf) CN Description
27,713 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

32,853 77 Weighted Average
29,055 88.44% Pervious Area

3,798 11.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
1.7 280 0.0350 2.81 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.6 380 Total

Summary for Subcatchment S17: S11

Runoff = 1.99 cfs @ 12.11 hrs,  Volume= 0.155 af,  Depth= 6.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 2.59 cfs @ 12.12 hrs,  Volume= 0.204 af,  Depth= 5.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"
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Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af,  Depth= 7.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 1.91 cfs @ 12.19 hrs,  Volume= 0.181 af,  Depth= 6.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth> 8.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.12 cfs @ 21.94 hrs,  Volume= 0.113 af,  Depth> 6.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
8,822 97 Weighted Average

389 4.41% Pervious Area
8,433 95.59% Impervious Area

778 9.23% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 6.81"    for  50-Year event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af
Outflow = 2.28 cfs @ 12.10 hrs,  Volume= 0.177 af,  Atten= 2%,  Lag= 0.9 min
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Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.01 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.58 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 81 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'

‡

Summary for Reach R6: wooded area

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 6.73"    for  50-Year event
Inflow = 2.54 cfs @ 12.15 hrs,  Volume= 0.369 af
Outflow = 2.38 cfs @ 12.29 hrs,  Volume= 0.368 af,  Atten= 6%,  Lag= 8.2 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.44 fps,  Min. Travel Time= 4.6 min
Avg. Velocity = 0.15 fps,  Avg. Travel Time= 13.7 min

Peak Storage= 662 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 14.61 cfs

10.00'  x  1.00'  deep channel,  n= 0.100  Earth, dense brush, high stage
Side Slope Z-value= 10.0 '/'   Top Width= 30.00'
Length= 120.0'   Slope= 0.0042 '/'
Inlet Invert= 51.00',  Outlet Invert= 50.50'

‡
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Summary for Reach R7: REACH 7

Inflow Area = 0.658 ac, 60.97% Impervious,  Inflow Depth > 6.70"    for  50-Year event
Inflow = 2.38 cfs @ 12.29 hrs,  Volume= 0.368 af
Outflow = 2.38 cfs @ 12.30 hrs,  Volume= 0.368 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.84 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.78 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 25 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 376.59 cfs

2.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 18.00'
Length= 50.0'   Slope= 0.0700 '/'
Inlet Invert= 50.50',  Outlet Invert= 47.00'

‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 5.80"    for  50-Year event
Inflow = 4.17 cfs @ 12.20 hrs,  Volume= 0.365 af
Outflow = 3.80 cfs @ 12.25 hrs,  Volume= 0.365 af,  Atten= 9%,  Lag= 3.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.42 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 4.0 min

Peak Storage= 331 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡
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Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 6.72"    for  50-Year event
Inflow = 0.07 cfs @ 21.94 hrs,  Volume= 0.068 af
Outflow = 0.07 cfs @ 21.94 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 3.912 ac, 22.29% Impervious,  Inflow Depth > 5.71"    for  50-Year event
Inflow = 18.63 cfs @ 12.20 hrs,  Volume= 1.863 af
Outflow = 18.60 cfs @ 12.20 hrs,  Volume= 1.863 af,  Atten= 0%,  Lag= 0.0 min
Primary = 18.60 cfs @ 12.20 hrs,  Volume= 1.863 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 62.17' @ 12.20 hrs   Surf.Area= 13 sf   Storage= 47 cf

Plug-Flow detention time= 0.0 min calculated for 1.863 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 873.0 - 872.9 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=18.46 cfs @ 12.20 hrs  HW=61.83'   (Free Discharge)
1=Culvert  (Inlet Controls 18.46 cfs @ 23.51 fps)

Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 6.20"    for  50-Year event
Inflow = 4.95 cfs @ 12.11 hrs,  Volume= 0.416 af
Outflow = 4.94 cfs @ 12.11 hrs,  Volume= 0.416 af,  Atten= 0%,  Lag= 0.2 min
Primary = 4.94 cfs @ 12.11 hrs,  Volume= 0.416 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.20' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 24 cf

Plug-Flow detention time= 0.0 min calculated for 0.416 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 885.9 - 885.9 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.81 cfs @ 12.11 hrs  HW=44.12'   (Free Discharge)
1=Culvert  (Inlet Controls 4.81 cfs @ 6.12 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 7.97"    for  50-Year event
Inflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af
Outflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.65' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.040 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 755.7 - 755.6 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.48 cfs @ 12.09 hrs  HW=53.64'   (Free Discharge)
1=Culvert  (Inlet Controls 0.48 cfs @ 2.00 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth > 6.73"    for  50-Year event
Inflow = 2.53 cfs @ 12.15 hrs,  Volume= 0.256 af
Outflow = 2.53 cfs @ 12.15 hrs,  Volume= 0.256 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.53 cfs @ 12.15 hrs,  Volume= 0.256 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.53' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 13 cf

Plug-Flow detention time= 0.3 min calculated for 0.255 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 789.2 - 789.0 )

Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=2.52 cfs @ 12.15 hrs  HW=52.52'   (Free Discharge)
1=Culvert  (Barrel Controls 2.52 cfs @ 3.90 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 6.88"    for  50-Year event
Inflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af
Outflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.28' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.063 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 785.6 - 785.5 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.81 cfs @ 12.09 hrs  HW=49.27'   (Free Discharge)
1=Culvert  (Barrel Controls 0.81 cfs @ 2.86 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 6.81"    for  50-Year event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af
Outflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.39' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 3 cf

Plug-Flow detention time= 0.1 min calculated for 0.177 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 787.3 - 787.3 )
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Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.27 cfs @ 12.09 hrs  HW=49.38'   (Free Discharge)
1=Culvert  (Barrel Controls 2.27 cfs @ 4.14 fps)

Summary for Pond P7: Driveway Crossing #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 5.73"    for  50-Year event
Inflow = 12.51 cfs @ 12.22 hrs,  Volume= 1.356 af
Outflow = 12.66 cfs @ 12.21 hrs,  Volume= 1.356 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.66 cfs @ 12.21 hrs,  Volume= 1.356 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 61.89' @ 12.21 hrs   Surf.Area= 423 sf   Storage= 253 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 860.6 - 860.4 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below
#2 44.00' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

253 cf Total Available Storage

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 44.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.00' / 43.00'   S= 0.0091 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=12.45 cfs @ 12.21 hrs  HW=61.33'   (Free Discharge)
1=Culvert  (Barrel Controls 12.45 cfs @ 15.85 fps)
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Summary for Pond P8: Driveway Crossing

Inflow Area = 0.754 ac, 11.56% Impervious,  Inflow Depth = 5.80"    for  50-Year event
Inflow = 3.87 cfs @ 12.20 hrs,  Volume= 0.365 af
Outflow = 4.17 cfs @ 12.20 hrs,  Volume= 0.365 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.17 cfs @ 12.20 hrs,  Volume= 0.365 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.46' @ 12.20 hrs   Surf.Area= 410 sf   Storage= 215 cf

Plug-Flow detention time= 0.6 min calculated for 0.364 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 815.6 - 815.0 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 215 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 20 0.0 0 0
48.00 410 100.0 215 215

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.17 cfs @ 12.20 hrs  HW=48.46'   (Free Discharge)
1=Culvert  (Inlet Controls 4.17 cfs @ 5.31 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.106 ac, 15.91% Impervious,  Inflow Depth > 5.79"    for  50-Year event
Inflow = 13.72 cfs @ 12.21 hrs,  Volume= 1.499 af
Outflow = 15.15 cfs @ 12.21 hrs,  Volume= 1.447 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.15 cfs @ 12.21 hrs,  Volume= 1.447 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.88' @ 12.21 hrs   Surf.Area= 2,480 sf   Storage= 4,413 cf

Plug-Flow detention time= 40.0 min calculated for 1.447 af (97% of inflow)
Center-of-Mass det. time= 14.8 min ( 869.2 - 854.4 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=14.66 cfs @ 12.21 hrs  HW=44.70'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 14.61 cfs @ 8.27 fps)
2=Orifice/Grate  (Passes 0.06 cfs of 2.40 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.06 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 6.60"    for  50-Year event
Inflow = 5.05 cfs @ 12.10 hrs,  Volume= 0.443 af
Outflow = 4.95 cfs @ 12.11 hrs,  Volume= 0.416 af,  Atten= 2%,  Lag= 1.0 min
Primary = 4.95 cfs @ 12.11 hrs,  Volume= 0.416 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.97' @ 12.11 hrs   Surf.Area= 1,427 sf   Storage= 1,615 cf

Plug-Flow detention time= 68.2 min calculated for 0.415 af (94% of inflow)
Center-of-Mass det. time= 23.7 min ( 885.9 - 862.2 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   
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Primary OutFlow  Max=4.83 cfs @ 12.11 hrs  HW=46.96'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.94 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 4.79 cfs @ 2.22 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.539 ac, 21.42% Impervious,  Inflow Depth > 5.75"    for  50-Year event
Inflow = 25.51 cfs @ 12.20 hrs,  Volume= 2.654 af
Primary = 25.51 cfs @ 12.20 hrs,  Volume= 2.654 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 2.839 ac, 14.14% Impervious,  Inflow Depth > 5.73"    for  50-Year event
Inflow = 12.66 cfs @ 12.21 hrs,  Volume= 1.356 af
Primary = 12.66 cfs @ 12.21 hrs,  Volume= 1.356 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs



POST-DEVELOPEMNT
 (with 15% Increase)

1S

Roof

9S

Roof

S10

North Ballfield

S10B

South Ballfield

S11A

S11A

S11B

S11B

S12

S12

S13

13S Pemeable Lot

S14

14S Pemeable Lot

S15

S15

S16R

Banfield Road

S17

S11

S18

S11

S20

Flat Roof

S21

Entrance Side

S22

New Parking

S23

Raingarden B

S7A

4S-Northwest

S8

S8-Northwest

S8B

ROOF DRAIN

S9

Pemeable Lot by
 ballfield

1R

REACH 1

R5

R5 - Pre-Treatment
 Swale 1

R8

R8- Banfield Rd

R9

REACH 9

1P

PYD 1&4

2P

PYD2

3P

PCB1

4P

PDMH1

5P

PYD3
6P

PDMH2

7P

Roof Dripline Filter &
 Cleanout

10P

Retention Pond

11P

Raingarden B -900sf

OS1

Outlet Structure 1

OS4

Outlet Structure 4

P11

Roof Drip Edge

P2

CB P3

P3

CB P3

P4

YD P4

P5

YD P5

P8

Driveway Crossing

RG1

Raingarden 1

RG4

Raingarden 4

POA1

POA #1

POA2

POA #2 - Driveway
 Crossing

Routing Diagram for 4801.2 POST-Ph2-Gym_012920
Prepared by Altus Engineering, Inc.,  Printed 1/28/2020

HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



4801.2 POST-Ph2-Gym_012920
  Printed  1/28/2020Prepared by Altus Engineering, Inc.

Page 2HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

3.531 74 >75% Grass cover, Good, HSG C  (9S, S10, S10B, S11A, S11B, S12, S13, S14, 
S15, S16R, S17, S18, S20, S22, S23, S7A, S8, S9)

0.058 80 >75% Grass cover, Good, HSG D  (1S, S21)
0.426 98 Paved parking, HSG C  (S11A, S11B, S12, S13, S14, S15, S17)
0.164 98 Paved roads w/curbs & sewers, HSG C  (S16R, S17)
0.323 98 Permeable Pavement, HSG C  (S13, S14, S9)
0.055 98 Permeable Pavement, HSG D  (S22)
0.071 98 Roofs, HSG B  (S7A, S8B)
0.372 98 Roofs, HSG C  (9S, S10B, S20, S7A, S8)
0.108 98 Roofs, HSG D  (1S, 9S)
0.148 98 Unconnected pavement, HSG C  (S10, S10B, S11A, S11B, S23, S8, S9)
0.030 98 Unconnected pavement, HSG D  (S22)
0.243 70 Woods, Good, HSG C  (S16R, S17, S18)

5.529 81 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.071 HSG B S7A, S8B
5.207 HSG C 9S, S10, S10B, S11A, S11B, S12, S13, S14, S15, S16R, S17, S18, S20, S22, 

S23, S7A, S8, S9
0.251 HSG D 1S, 9S, S21, S22
0.000 Other

5.529 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 3.531 0.058 0.000 3.589 >75% Grass cover, Good 1S, 
9S, 
S10,
 
S10
B, 
S11
A, 
S11
B, 
S12,
 
S13,
 
S14,
 
S15,
 
S16
R, 
S17,
 
S18,
 
S20,
 
S21,
 
S22,
 
S23,
 
S7A,
 S8, 
S9

0.000 0.000 0.426 0.000 0.000 0.426 Paved parking S11
A, 
S11
B, 
S12,
 
S13,
 
S14,
 
S15,
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Ground Covers (all nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.164 0.000 0.000 0.164 Paved roads w/curbs & sewers S16
R, 
S17

0.000 0.000 0.323 0.055 0.000 0.378 Permeable Pavement S13,
 
S14,
 
S22,
 S9

0.000 0.071 0.372 0.108 0.000 0.551 Roofs 1S, 
9S, 
S10
B, 
S20,
 
S7A,
 S8, 
S8B

0.000 0.000 0.148 0.030 0.000 0.178 Unconnected pavement S10,
 
S10
B, 
S11
A, 
S11
B, 
S22,
 
S23,
 S8, 
S9

0.000 0.000 0.243 0.000 0.000 0.243 Woods, Good S16
R, 
S17,
 S18

0.000 0.071 5.207 0.251 0.000 5.529 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 1P 50.00 49.65 65.0 0.0054 0.012 12.0 0.0 0.0
2 2P 49.55 49.40 30.0 0.0050 0.012 12.0 0.0 0.0
3 3P 49.30 48.90 60.0 0.0067 0.012 12.0 0.0 0.0
4 4P 48.80 44.20 160.0 0.0287 0.012 12.0 0.0 0.0
5 5P 47.35 47.15 35.0 0.0057 0.012 15.0 0.0 0.0
6 6P 44.10 42.00 100.0 0.0210 0.012 12.0 0.0 0.0
7 7P 53.00 52.00 25.0 0.0400 0.012 6.0 0.0 0.0
8 11P 44.25 44.15 5.0 0.0200 0.012 12.0 0.0 0.0
9 OS1 37.50 36.00 20.0 0.0750 0.012 12.0 0.0 0.0

10 OS4 42.00 37.85 110.0 0.0377 0.012 12.0 0.0 0.0
11 P2 53.30 51.60 72.0 0.0236 0.011 12.0 0.0 0.0
12 P3 51.50 51.00 98.0 0.0051 0.011 12.0 0.0 0.0
13 P4 48.75 48.60 25.0 0.0060 0.011 12.0 0.0 0.0
14 P5 48.50 48.00 65.0 0.0077 0.011 12.0 0.0 0.0
15 P8 46.75 44.00 80.0 0.0344 0.012 12.0 0.0 0.0
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=4,180 sf   88.04% Impervious   Runoff Depth=3.25"Subcatchment 1S: Roof
   Tc=6.0 min   CN=96   Runoff=0.33 cfs  0.026 af

Runoff Area=8,320 sf   95.67% Impervious   Runoff Depth=3.36"Subcatchment 9S: Roof
   Flow Length=300'   Tc=14.5 min   CN=97   Runoff=0.52 cfs  0.054 af

Runoff Area=37,760 sf   1.06% Impervious   Runoff Depth=1.39"Subcatchment S10: North Ballfield
   Flow Length=300'   Tc=14.5 min   CN=74   Runoff=1.04 cfs  0.100 af

Runoff Area=32,810 sf   8.63% Impervious   Runoff Depth=1.52"Subcatchment S10B: South Ballfield
   Tc=6.0 min   CN=76   Runoff=1.30 cfs  0.095 af

Runoff Area=8,777 sf   46.10% Impervious   Runoff Depth=2.20"Subcatchment S11A: S11A
   Tc=6.0 min   CN=85   Runoff=0.51 cfs  0.037 af

Runoff Area=4,806 sf   51.81% Impervious   Runoff Depth=2.29"Subcatchment S11B: S11B
   Tc=6.0 min   CN=86   Runoff=0.29 cfs  0.021 af

Runoff Area=16,950 sf   32.45% Impervious   Runoff Depth=1.96"Subcatchment S12: S12
   Flow Length=125'   Tc=6.0 min   CN=82   Runoff=0.88 cfs  0.063 af

Runoff Area=4,546 sf   97.12% Impervious   Runoff Depth>2.73"Subcatchment S13: 13S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.03 cfs  0.024 af

Runoff Area=5,300 sf   97.42% Impervious   Runoff Depth>2.73"Subcatchment S14: 14S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.03 cfs  0.028 af

Runoff Area=11,655 sf   34.71% Impervious   Runoff Depth=1.96"Subcatchment S15: S15
   Flow Length=80'   Slope=0.0600 '/'   Tc=6.0 min   CN=82   Runoff=0.60 cfs  0.044 af

Runoff Area=28,040 sf   13.54% Impervious   Runoff Depth=1.59"Subcatchment S16R: Banfield Road
   Flow Length=425'   Tc=15.0 min   CN=77   Runoff=0.89 cfs  0.085 af

Runoff Area=12,628 sf   37.42% Impervious   Runoff Depth=1.96"Subcatchment S17: S11
   Flow Length=210'   Tc=7.4 min   CN=82   Runoff=0.63 cfs  0.047 af

Runoff Area=20,093 sf   0.00% Impervious   Runoff Depth=1.32"Subcatchment S18: S11
   Flow Length=150'   Tc=8.6 min   CN=73   Runoff=0.62 cfs  0.051 af

Runoff Area=2,890 sf   91.35% Impervious   Runoff Depth=3.25"Subcatchment S20: Flat Roof
   Tc=6.0 min   CN=96   Runoff=0.23 cfs  0.018 af

Runoff Area=2,040 sf   0.00% Impervious   Runoff Depth=1.80"Subcatchment S21: Entrance Side
   Tc=6.0 min   CN=80   Runoff=0.10 cfs  0.007 af

Runoff Area=5,020 sf   73.31% Impervious   Runoff Depth>2.27"Subcatchment S22: New Parking
   Tc=790.0 min   CN=92   Runoff=0.02 cfs  0.022 af
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Runoff Area=5,790 sf   8.64% Impervious   Runoff Depth=1.45"Subcatchment S23: Raingarden B
   Tc=6.0 min   UI Adjusted CN=75   Runoff=0.22 cfs  0.016 af

Runoff Area=2,646 sf   87.68% Impervious   Runoff Depth=3.15"Subcatchment S7A: 4S-Northwest
   Tc=6.0 min   CN=95   Runoff=0.20 cfs  0.016 af

Runoff Area=15,025 sf   30.25% Impervious   Runoff Depth=1.88"Subcatchment S8: S8-Northwest
   Flow Length=280'   Tc=14.3 min   CN=81   Runoff=0.58 cfs  0.054 af

Runoff Area=2,190 sf   100.00% Impervious   Runoff Depth=3.48"Subcatchment S8B: ROOF DRAIN
   Tc=6.0 min   CN=98   Runoff=0.18 cfs  0.015 af

Runoff Area=9,372 sf   95.85% Impervious   Runoff Depth>2.73"Subcatchment S9: Pemeable Lot by ballfield
   Tc=790.0 min   CN=97   Runoff=0.05 cfs  0.049 af

Avg. Flow Depth=0.06'   Max Vel=2.18 fps   Inflow=0.43 cfs  0.019 afReach 1R: REACH 1
n=0.022   L=70.0'   S=0.0500 '/'   Capacity=77.07 cfs   Outflow=0.42 cfs  0.019 af

Avg. Flow Depth=0.07'   Max Vel=1.35 fps   Inflow=0.80 cfs  0.058 afReach R5: R5 - Pre-Treatment Swale 1
n=0.022   L=70.0'   S=0.0143 '/'   Capacity=187.45 cfs   Outflow=0.77 cfs  0.058 af

Avg. Flow Depth=0.14'   Max Vel=2.22 fps   Inflow=0.88 cfs  0.085 afReach R8: R8- Banfield Rd
n=0.035   L=290.0'   S=0.0500 '/'   Capacity=238.60 cfs   Outflow=0.86 cfs  0.085 af

   Inflow=0.03 cfs  0.028 afReach R9: REACH 9
   Outflow=0.03 cfs  0.028 af

Peak Elev=50.68'  Storage=2 cf   Inflow=1.30 cfs  0.095 afPond 1P: PYD 1&4
12.0"  Round Culvert  n=0.012  L=65.0'  S=0.0054 '/'   Outflow=1.30 cfs  0.095 af

Peak Elev=50.33'  Storage=2 cf   Inflow=1.52 cfs  0.113 afPond 2P: PYD2
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=1.52 cfs  0.113 af

Peak Elev=50.26'  Storage=12 cf   Inflow=2.34 cfs  0.247 afPond 3P: PCB1
12.0"  Round Culvert  n=0.012  L=60.0'  S=0.0067 '/'   Outflow=2.34 cfs  0.247 af

Peak Elev=49.68'  Storage=11 cf   Inflow=2.34 cfs  0.247 afPond 4P: PDMH1
12.0"  Round Culvert  n=0.012  L=160.0'  S=0.0287 '/'   Outflow=2.34 cfs  0.247 af

Peak Elev=47.73'  Storage=1 cf   Inflow=0.52 cfs  0.013 afPond 5P: PYD3
15.0"  Round Culvert  n=0.012  L=35.0'  S=0.0057 '/'   Outflow=0.52 cfs  0.013 af

Peak Elev=45.00'  Storage=11 cf   Inflow=2.40 cfs  0.317 afPond 6P: PDMH2
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0210 '/'   Outflow=2.40 cfs  0.317 af

Peak Elev=56.01'  Storage=293 cf   Inflow=0.52 cfs  0.054 afPond 7P: Roof Dripline Filter & Cleanout
   Discarded=0.03 cfs  0.025 af   Primary=0.04 cfs  0.015 af   Secondary=0.49 cfs  0.013 af   Outflow=0.57 cfs  0.054 af

Peak Elev=53.11'  Storage=2,086 cf   Inflow=1.54 cfs  0.128 afPond 10P: Retention Pond
   Discarded=0.14 cfs  0.109 af   Primary=0.43 cfs  0.019 af   Outflow=0.56 cfs  0.128 af

Peak Elev=47.27'  Storage=1,172 cf   Inflow=0.73 cfs  0.070 afPond 11P: Raingarden B -900sf
   Outflow=0.08 cfs  0.070 af
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Peak Elev=39.09'  Storage=11 cf   Inflow=4.04 cfs  0.431 afPond OS1: Outlet Structure 1
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0750 '/'   Outflow=4.00 cfs  0.431 af

Peak Elev=42.67'  Storage=5 cf   Inflow=1.53 cfs  0.122 afPond OS4: Outlet Structure 4
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0377 '/'   Outflow=1.56 cfs  0.122 af

Peak Elev=54.01'  Storage=171 cf   Inflow=0.33 cfs  0.026 afPond P11: Roof Drip Edge
   Discarded=0.03 cfs  0.020 af   Secondary=0.42 cfs  0.006 af   Outflow=0.45 cfs  0.026 af

Peak Elev=53.52'  Storage=1 cf   Inflow=0.20 cfs  0.016 afPond P2: CB P3
12.0"  Round Culvert  n=0.011  L=72.0'  S=0.0236 '/'   Outflow=0.21 cfs  0.016 af

Peak Elev=52.01'  Storage=6 cf   Inflow=0.84 cfs  0.085 afPond P3: CB P3
12.0"  Round Culvert  n=0.011  L=98.0'  S=0.0051 '/'   Outflow=0.84 cfs  0.085 af

Peak Elev=49.04'  Storage=1 cf   Inflow=0.29 cfs  0.021 afPond P4: YD P4
12.0"  Round Culvert  n=0.011  L=25.0'  S=0.0060 '/'   Outflow=0.29 cfs  0.021 af

Peak Elev=48.96'  Storage=1 cf   Inflow=0.80 cfs  0.058 afPond P5: YD P5
12.0"  Round Culvert  n=0.011  L=65.0'  S=0.0077 '/'   Outflow=0.80 cfs  0.058 af

Peak Elev=47.23'  Storage=103 cf   Inflow=0.89 cfs  0.085 afPond P8: Driveway Crossing
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0344 '/'   Outflow=0.88 cfs  0.085 af

Peak Elev=42.04'  Storage=2,740 cf   Inflow=3.00 cfs  0.360 afPond RG1: Raingarden 1
   Outflow=2.44 cfs  0.309 af

Peak Elev=46.71'  Storage=1,379 cf   Inflow=1.63 cfs  0.145 afPond RG4: Raingarden 4
   Outflow=1.53 cfs  0.122 af

   Inflow=5.67 cfs  0.642 afLink POA1: POA #1
   Primary=5.67 cfs  0.642 af

   Inflow=2.40 cfs  0.317 afLink POA2: POA #2 - Driveway Crossing
   Primary=2.40 cfs  0.317 af

Total Runoff Area = 5.529 ac   Runoff Volume = 0.871 af   Average Runoff Depth = 1.89"
69.31% Pervious = 3.832 ac     30.69% Impervious = 1.697 ac
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Summary for Subcatchment 1S: Roof

Runoff = 0.33 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
500 80 >75% Grass cover, Good, HSG D

3,680 98 Roofs, HSG D
4,180 96 Weighted Average

500 11.96% Pervious Area
3,680 88.04% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Roof

Runoff = 0.52 cfs @ 12.19 hrs,  Volume= 0.054 af,  Depth= 3.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
360 74 >75% Grass cover, Good, HSG C

6,930 98 Roofs, HSG C
1,030 98 Roofs, HSG D

0 98 Unconnected pavement, HSG C
8,320 97 Weighted Average

360 4.33% Pervious Area
7,960 95.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10: North Ballfield

Runoff = 1.04 cfs @ 12.21 hrs,  Volume= 0.100 af,  Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
37,360 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
0 98 Roofs, HSG D

400 98 Unconnected pavement, HSG C
37,760 74 Weighted Average
37,360 98.94% Pervious Area

400 1.06% Impervious Area
400 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10B: South Ballfield

Runoff = 1.30 cfs @ 12.10 hrs,  Volume= 0.095 af,  Depth= 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
29,980 74 >75% Grass cover, Good, HSG C

2,590 98 Roofs, HSG C
240 98 Unconnected pavement, HSG C

32,810 76 Weighted Average
29,980 91.37% Pervious Area

2,830 8.63% Impervious Area
240 8.48% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11A: S11A

Runoff = 0.51 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 0.88 cfs @ 12.09 hrs,  Volume= 0.063 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.03 cfs @ 21.94 hrs,  Volume= 0.024 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.03 cfs @ 21.94 hrs,  Volume= 0.028 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S15: S15

Runoff = 0.60 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16R: Banfield Road

Runoff = 0.89 cfs @ 12.22 hrs,  Volume= 0.085 af,  Depth= 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
22,900 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

28,040 77 Weighted Average
24,242 86.46% Pervious Area

3,798 13.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
2.1 325 0.0300 2.60 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.0 425 Total

Summary for Subcatchment S17: S11

Runoff = 0.63 cfs @ 12.11 hrs,  Volume= 0.047 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 0.62 cfs @ 12.13 hrs,  Volume= 0.051 af,  Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S20: Flat Roof

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.018 af,  Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
250 74 >75% Grass cover, Good, HSG C

2,640 98 Roofs, HSG C
2,890 96 Weighted Average

250 8.65% Pervious Area
2,640 91.35% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S21: Entrance Side

Runoff = 0.10 cfs @ 12.09 hrs,  Volume= 0.007 af,  Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
2,040 80 >75% Grass cover, Good, HSG D

0 98 Roofs, HSG D
2,040 80 Weighted Average
2,040 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S22: New Parking

Runoff = 0.02 cfs @ 21.96 hrs,  Volume= 0.022 af,  Depth> 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C

* 2,380 98 Permeable Pavement, HSG D
1,300 98 Unconnected pavement, HSG D
5,020 92 Weighted Average
1,340 26.69% Pervious Area
3,680 73.31% Impervious Area
1,300 35.33% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S23: Raingarden B

Runoff = 0.22 cfs @ 12.10 hrs,  Volume= 0.016 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Adj Description
5,290 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
500 98 Unconnected pavement, HSG C

5,790 76 75 Weighted Average, UI Adjusted
5,290 91.36% Pervious Area

500 8.64% Impervious Area
500 100.00% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.20 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 0.58 cfs @ 12.20 hrs,  Volume= 0.054 af,  Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"
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Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.05 cfs @ 21.94 hrs,  Volume= 0.049 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.71"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
550 98 Unconnected pavement, HSG C

9,372 97 Weighted Average
389 4.15% Pervious Area

8,983 95.85% Impervious Area
1,328 14.78% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach 1R: REACH 1

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 0.22"    for  2-Year event
Inflow = 0.43 cfs @ 12.61 hrs,  Volume= 0.019 af
Outflow = 0.42 cfs @ 12.63 hrs,  Volume= 0.019 af,  Atten= 2%,  Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.18 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.10 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 13 cf @ 12.62 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 7.0 sf,  Capacity= 77.07 cfs

3.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 11.00'
Length= 70.0'   Slope= 0.0500 '/'
Inlet Invert= 53.00',  Outlet Invert= 49.50'

‡

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 2.23"    for  2-Year event
Inflow = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af
Outflow = 0.77 cfs @ 12.11 hrs,  Volume= 0.058 af,  Atten= 4%,  Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.35 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 0.52 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 41 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'
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‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 0.88 cfs @ 12.24 hrs,  Volume= 0.085 af
Outflow = 0.86 cfs @ 12.31 hrs,  Volume= 0.085 af,  Atten= 2%,  Lag= 4.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.22 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 0.83 fps,  Avg. Travel Time= 5.8 min

Peak Storage= 114 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡

Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 2.73"    for  2-Year event
Inflow = 0.03 cfs @ 21.94 hrs,  Volume= 0.028 af
Outflow = 0.03 cfs @ 21.94 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: PYD 1&4

Inflow Area = 0.753 ac, 8.63% Impervious,  Inflow Depth = 1.52"    for  2-Year event
Inflow = 1.30 cfs @ 12.10 hrs,  Volume= 0.095 af
Outflow = 1.30 cfs @ 12.10 hrs,  Volume= 0.095 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.30 cfs @ 12.10 hrs,  Volume= 0.095 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 50.68' @ 12.10 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.095 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 847.4 - 847.3 )

Volume Invert Avail.Storage Storage Description
#1 50.00' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Data Listed below

211 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
53.50 0
54.00 200

Device Routing     Invert Outlet Devices
#1 Primary 50.00' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.00' / 49.65'   S= 0.0054 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.29 cfs @ 12.10 hrs  HW=50.68'   (Free Discharge)
1=Culvert  (Barrel Controls 1.29 cfs @ 3.22 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.820 ac, 15.32% Impervious,  Inflow Depth = 1.66"    for  2-Year event
Inflow = 1.52 cfs @ 12.10 hrs,  Volume= 0.113 af
Outflow = 1.52 cfs @ 12.10 hrs,  Volume= 0.113 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.52 cfs @ 12.10 hrs,  Volume= 0.113 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 50.33' @ 12.10 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.113 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 835.2 - 835.1 )

Volume Invert Avail.Storage Storage Description
#1 49.55' 12 cf 2.00'D x 3.90'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.55' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.55' / 49.40'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.51 cfs @ 12.10 hrs  HW=50.33'   (Free Discharge)
1=Culvert  (Barrel Controls 1.51 cfs @ 3.17 fps)



Type III 24-hr  2-Year Rainfall=3.71"4801.2 POST-Ph2-Gym_012920
  Printed  1/28/2020Prepared by Altus Engineering, Inc.

Page 22HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 3P: PCB1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 1.99"    for  2-Year event
Inflow = 2.34 cfs @ 12.10 hrs,  Volume= 0.247 af
Outflow = 2.34 cfs @ 12.11 hrs,  Volume= 0.247 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.34 cfs @ 12.11 hrs,  Volume= 0.247 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 50.26' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 12 cf

Plug-Flow detention time= 0.3 min calculated for 0.247 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 926.7 - 926.6 )

Volume Invert Avail.Storage Storage Description
#1 49.30' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.30' 12.0"  Round Culvert   L= 60.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.30' / 48.90'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.31 cfs @ 12.11 hrs  HW=50.25'   (Free Discharge)
1=Culvert  (Barrel Controls 2.31 cfs @ 3.85 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 1.99"    for  2-Year event
Inflow = 2.34 cfs @ 12.11 hrs,  Volume= 0.247 af
Outflow = 2.34 cfs @ 12.11 hrs,  Volume= 0.247 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.34 cfs @ 12.11 hrs,  Volume= 0.247 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.68' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= 0.2 min calculated for 0.246 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 926.9 - 926.7 )

Volume Invert Avail.Storage Storage Description
#1 48.80' 58 cf 4.00'D x 4.60'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.80' 12.0"  Round Culvert   L= 160.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.80' / 44.20'   S= 0.0287 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.31 cfs @ 12.11 hrs  HW=49.67'   (Free Discharge)
1=Culvert  (Inlet Controls 2.31 cfs @ 3.18 fps)
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Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious,  Inflow Depth = 1.12"    for  2-Year event
Inflow = 0.52 cfs @ 12.10 hrs,  Volume= 0.013 af
Outflow = 0.52 cfs @ 12.10 hrs,  Volume= 0.013 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.52 cfs @ 12.10 hrs,  Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.73' @ 12.10 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 788.1 - 787.9 )

Volume Invert Avail.Storage Storage Description
#1 47.35' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder
#2 50.45' 56 cf Custom Stage Data (Prismatic) Listed below (Recalc)

66 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
50.45 5 0 0
51.00 200 56 56

Device Routing     Invert Outlet Devices
#1 Primary 47.35' 15.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 47.35' / 47.15'   S= 0.0057 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.50 cfs @ 12.10 hrs  HW=47.72'   (Free Discharge)
1=Culvert  (Barrel Controls 0.50 cfs @ 2.46 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 1.29"    for  2-Year event
Inflow = 2.40 cfs @ 12.11 hrs,  Volume= 0.317 af
Outflow = 2.40 cfs @ 12.11 hrs,  Volume= 0.317 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.40 cfs @ 12.11 hrs,  Volume= 0.317 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.00' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= 0.2 min calculated for 0.317 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 964.9 - 964.7 )

Volume Invert Avail.Storage Storage Description
#1 44.10' 57 cf 4.00'D x 4.50'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 44.10' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.10' / 42.00'   S= 0.0210 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=2.37 cfs @ 12.11 hrs  HW=44.99'   (Free Discharge)
1=Culvert  (Inlet Controls 2.37 cfs @ 3.21 fps)

Summary for Pond 7P: Roof Dripline Filter & Cleanout

Inflow Area = 0.191 ac, 95.67% Impervious,  Inflow Depth = 3.36"    for  2-Year event
Inflow = 0.52 cfs @ 12.19 hrs,  Volume= 0.054 af
Outflow = 0.57 cfs @ 12.15 hrs,  Volume= 0.054 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.03 cfs @ 12.15 hrs,  Volume= 0.025 af
Primary = 0.04 cfs @ 12.15 hrs,  Volume= 0.015 af
Secondary = 0.49 cfs @ 12.15 hrs,  Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 56.01' @ 12.15 hrs   Surf.Area= 360 sf   Storage= 293 cf

Plug-Flow detention time= 29.5 min calculated for 0.053 af (100% of inflow)
Center-of-Mass det. time= 29.5 min ( 799.8 - 770.3 )

Volume Invert Avail.Storage Storage Description
#1 52.50' 321 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.50 360 0.0 0 0
54.00 360 33.0 178 178
55.50 360 10.0 54 232
56.25 360 33.0 89 321

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 6.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.00' / 52.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Secondary 56.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#3 Device 1 52.50' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

#4 Discarded 52.50' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.15 hrs  HW=56.01'   (Free Discharge)
4=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=0.04 cfs @ 12.15 hrs  HW=56.01'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 1.57 cfs potential flow)

3=Exfiltration  ( Controls 0.04 cfs)

Secondary OutFlow  Max=0.31 cfs @ 12.15 hrs  HW=56.01'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.31 cfs @ 0.25 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 1.46"    for  2-Year event
Inflow = 1.54 cfs @ 12.23 hrs,  Volume= 0.128 af
Outflow = 0.56 cfs @ 12.61 hrs,  Volume= 0.128 af,  Atten= 63%,  Lag= 22.4 min
Discarded = 0.14 cfs @ 12.61 hrs,  Volume= 0.109 af
Primary = 0.43 cfs @ 12.61 hrs,  Volume= 0.019 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.11' @ 12.61 hrs   Surf.Area= 2,073 sf   Storage= 2,086 cf

Plug-Flow detention time= 158.7 min calculated for 0.128 af (100% of inflow)
Center-of-Mass det. time= 158.6 min ( 999.3 - 840.7 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.00 1,160 0.0 0 0
53.75 2,600 100.0 3,290 3,290

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 52.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 50.00'   

Discarded OutFlow  Max=0.14 cfs @ 12.61 hrs  HW=53.11'   (Free Discharge)
2=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=0.42 cfs @ 12.61 hrs  HW=53.11'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.42 cfs @ 0.77 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.449 ac, 25.70% Impervious,  Inflow Depth > 0.58"    for  2-Year event
Inflow = 0.73 cfs @ 12.10 hrs,  Volume= 0.070 af
Outflow = 0.08 cfs @ 13.69 hrs,  Volume= 0.070 af,  Atten= 89%,  Lag= 95.4 min
Primary = 0.08 cfs @ 13.69 hrs,  Volume= 0.070 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.27' @ 13.69 hrs   Surf.Area= 1,341 sf   Storage= 1,172 cf

Plug-Flow detention time= 129.6 min calculated for 0.070 af (99% of inflow)
Center-of-Mass det. time= 122.7 min ( 1,098.3 - 975.5 )
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Volume Invert Avail.Storage Storage Description
#1 44.25' 3,358 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
44.25 1,100 0.0 0 0
45.25 1,100 40.0 440 440
45.50 1,100 33.0 91 531
47.00 1,100 10.0 165 696
48.50 2,450 100.0 2,663 3,358

Device Routing     Invert Outlet Devices
#1 Primary 44.25' 12.0"  Round Culvert   

L= 5.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 44.25' / 44.15'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.75' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 44.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 3 44.25' 2.500 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.08 cfs @ 13.69 hrs  HW=47.27'   (Free Discharge)
1=Culvert  (Passes 0.08 cfs of 6.00 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  (Passes 0.08 cfs of 1.57 cfs potential flow)

4=Exfiltration  (Exfiltration Controls 0.08 cfs)

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 4.012 ac, 34.46% Impervious,  Inflow Depth > 1.29"    for  2-Year event
Inflow = 4.04 cfs @ 12.17 hrs,  Volume= 0.431 af
Outflow = 4.00 cfs @ 12.17 hrs,  Volume= 0.431 af,  Atten= 1%,  Lag= 0.3 min
Primary = 4.00 cfs @ 12.17 hrs,  Volume= 0.431 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 39.09' @ 12.17 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 991.9 - 991.9 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.79 cfs @ 12.17 hrs  HW=39.00'   (Free Discharge)
1=Culvert  (Inlet Controls 3.79 cfs @ 4.82 fps)
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Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 1.81"    for  2-Year event
Inflow = 1.53 cfs @ 12.16 hrs,  Volume= 0.122 af
Outflow = 1.56 cfs @ 12.16 hrs,  Volume= 0.122 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.56 cfs @ 12.16 hrs,  Volume= 0.122 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.67' @ 12.16 hrs   Surf.Area= 13 sf   Storage= 5 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 981.8 - 981.7 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.52 cfs @ 12.16 hrs  HW=42.66'   (Free Discharge)
1=Culvert  (Inlet Controls 1.52 cfs @ 2.76 fps)

Summary for Pond P11: Roof Drip Edge

Inflow Area = 0.096 ac, 88.04% Impervious,  Inflow Depth = 3.25"    for  2-Year event
Inflow = 0.33 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.45 cfs @ 12.10 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.9 min
Discarded = 0.03 cfs @ 12.10 hrs,  Volume= 0.020 af
Secondary = 0.42 cfs @ 12.10 hrs,  Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.01' @ 12.10 hrs   Surf.Area= 500 sf   Storage= 171 cf

Plug-Flow detention time= 33.1 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 33.1 min ( 803.0 - 770.0 )

Volume Invert Avail.Storage Storage Description
#1 53.00' 290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.00 500 0.0 0 0
54.00 500 33.0 165 165
54.25 500 100.0 125 290

Device Routing     Invert Outlet Devices
#1 Secondary 54.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   



Type III 24-hr  2-Year Rainfall=3.71"4801.2 POST-Ph2-Gym_012920
  Printed  1/28/2020Prepared by Altus Engineering, Inc.

Page 28HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 53.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 46.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.10 hrs  HW=54.01'   (Free Discharge)
2=Exfiltration  ( Controls 0.03 cfs)

Secondary OutFlow  Max=0.40 cfs @ 12.10 hrs  HW=54.01'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.40 cfs @ 0.27 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 3.15"    for  2-Year event
Inflow = 0.20 cfs @ 12.09 hrs,  Volume= 0.016 af
Outflow = 0.21 cfs @ 12.09 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.21 cfs @ 12.09 hrs,  Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.52' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.016 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 776.7 - 776.5 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.20 cfs @ 12.09 hrs  HW=53.52'   (Free Discharge)
1=Culvert  (Inlet Controls 0.20 cfs @ 1.59 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth = 2.22"    for  2-Year event
Inflow = 0.84 cfs @ 12.15 hrs,  Volume= 0.085 af
Outflow = 0.84 cfs @ 12.15 hrs,  Volume= 0.085 af,  Atten= 0%,  Lag= 0.1 min
Primary = 0.84 cfs @ 12.15 hrs,  Volume= 0.085 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.01' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 6 cf

Plug-Flow detention time= 0.4 min calculated for 0.084 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 813.6 - 813.2 )
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Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.84 cfs @ 12.15 hrs  HW=52.01'   (Free Discharge)
1=Culvert  (Barrel Controls 0.84 cfs @ 3.05 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 2.29"    for  2-Year event
Inflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af
Outflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.04' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.021 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 816.4 - 816.3 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.28 cfs @ 12.09 hrs  HW=49.04'   (Free Discharge)
1=Culvert  (Barrel Controls 0.28 cfs @ 2.24 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 2.23"    for  2-Year event
Inflow = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af
Outflow = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 48.96' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.058 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 818.6 - 818.5 )

Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.78 cfs @ 12.09 hrs  HW=48.95'   (Free Discharge)
1=Culvert  (Barrel Controls 0.78 cfs @ 3.31 fps)

Summary for Pond P8: Driveway Crossing

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 0.89 cfs @ 12.22 hrs,  Volume= 0.085 af
Outflow = 0.88 cfs @ 12.24 hrs,  Volume= 0.085 af,  Atten= 1%,  Lag= 1.3 min
Primary = 0.88 cfs @ 12.24 hrs,  Volume= 0.085 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.23' @ 12.24 hrs   Surf.Area= 103 sf   Storage= 103 cf

Plug-Flow detention time= 5.6 min calculated for 0.085 af (100% of inflow)
Center-of-Mass det. time= 5.4 min ( 858.1 - 852.7 )

Volume Invert Avail.Storage Storage Description
#1 46.75' 484 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
46.75 20 0.0 0 0
49.00 410 100.0 484 484

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=0.87 cfs @ 12.24 hrs  HW=47.23'   (Free Discharge)
1=Culvert  (Inlet Controls 0.87 cfs @ 2.35 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.207 ac, 31.33% Impervious,  Inflow Depth > 1.35"    for  2-Year event
Inflow = 3.00 cfs @ 12.10 hrs,  Volume= 0.360 af
Outflow = 2.44 cfs @ 12.19 hrs,  Volume= 0.309 af,  Atten= 19%,  Lag= 5.0 min
Primary = 2.44 cfs @ 12.19 hrs,  Volume= 0.309 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.04' @ 12.19 hrs   Surf.Area= 1,769 sf   Storage= 2,740 cf

Plug-Flow detention time= 136.6 min calculated for 0.309 af (86% of inflow)
Center-of-Mass det. time= 47.4 min ( 995.9 - 948.5 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=2.40 cfs @ 12.19 hrs  HW=42.04'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 2.36 cfs @ 1.75 fps)
2=Orifice/Grate  (Passes 0.04 cfs of 1.84 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.04 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 2.16"    for  2-Year event
Inflow = 1.63 cfs @ 12.10 hrs,  Volume= 0.145 af
Outflow = 1.53 cfs @ 12.16 hrs,  Volume= 0.122 af,  Atten= 6%,  Lag= 3.1 min
Primary = 1.53 cfs @ 12.16 hrs,  Volume= 0.122 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.71' @ 12.16 hrs   Surf.Area= 1,248 sf   Storage= 1,379 cf

Plug-Flow detention time= 172.3 min calculated for 0.121 af (84% of inflow)
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Center-of-Mass det. time= 73.2 min ( 981.7 - 908.5 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=1.49 cfs @ 12.16 hrs  HW=46.71'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.88 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 1.47 cfs @ 1.49 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.69% Impervious,  Inflow Depth > 1.39"    for  2-Year event
Inflow = 5.67 cfs @ 12.17 hrs,  Volume= 0.642 af
Primary = 5.67 cfs @ 12.17 hrs,  Volume= 0.642 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2 - Driveway Crossing

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 1.29"    for  2-Year event
Inflow = 2.40 cfs @ 12.11 hrs,  Volume= 0.317 af
Primary = 2.40 cfs @ 12.11 hrs,  Volume= 0.317 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=4,180 sf   88.04% Impervious   Runoff Depth=5.17"Subcatchment 1S: Roof
   Tc=6.0 min   CN=96   Runoff=0.51 cfs  0.041 af

Runoff Area=8,320 sf   95.67% Impervious   Runoff Depth=5.29"Subcatchment 9S: Roof
   Flow Length=300'   Tc=14.5 min   CN=97   Runoff=0.81 cfs  0.084 af

Runoff Area=37,760 sf   1.06% Impervious   Runoff Depth=2.88"Subcatchment S10: North Ballfield
   Flow Length=300'   Tc=14.5 min   CN=74   Runoff=2.23 cfs  0.208 af

Runoff Area=32,810 sf   8.63% Impervious   Runoff Depth=3.07"Subcatchment S10B: South Ballfield
   Tc=6.0 min   CN=76   Runoff=2.66 cfs  0.193 af

Runoff Area=8,777 sf   46.10% Impervious   Runoff Depth=3.96"Subcatchment S11A: S11A
   Tc=6.0 min   CN=85   Runoff=0.90 cfs  0.067 af

Runoff Area=4,806 sf   51.81% Impervious   Runoff Depth=4.07"Subcatchment S11B: S11B
   Tc=6.0 min   CN=86   Runoff=0.50 cfs  0.037 af

Runoff Area=16,950 sf   32.45% Impervious   Runoff Depth=3.66"Subcatchment S12: S12
   Flow Length=125'   Tc=6.0 min   CN=82   Runoff=1.62 cfs  0.119 af

Runoff Area=4,546 sf   97.12% Impervious   Runoff Depth>4.31"Subcatchment S13: 13S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.04 cfs  0.038 af

Runoff Area=5,300 sf   97.42% Impervious   Runoff Depth>4.31"Subcatchment S14: 14S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.05 cfs  0.044 af

Runoff Area=11,655 sf   34.71% Impervious   Runoff Depth=3.66"Subcatchment S15: S15
   Flow Length=80'   Slope=0.0600 '/'   Tc=6.0 min   CN=82   Runoff=1.12 cfs  0.082 af

Runoff Area=28,040 sf   13.54% Impervious   Runoff Depth=3.17"Subcatchment S16R: Banfield Road
   Flow Length=425'   Tc=15.0 min   CN=77   Runoff=1.80 cfs  0.170 af

Runoff Area=12,628 sf   37.42% Impervious   Runoff Depth=3.66"Subcatchment S17: S11
   Flow Length=210'   Tc=7.4 min   CN=82   Runoff=1.16 cfs  0.088 af

Runoff Area=20,093 sf   0.00% Impervious   Runoff Depth=2.79"Subcatchment S18: S11
   Flow Length=150'   Tc=8.6 min   CN=73   Runoff=1.35 cfs  0.107 af

Runoff Area=2,890 sf   91.35% Impervious   Runoff Depth=5.17"Subcatchment S20: Flat Roof
   Tc=6.0 min   CN=96   Runoff=0.35 cfs  0.029 af

Runoff Area=2,040 sf   0.00% Impervious   Runoff Depth=3.46"Subcatchment S21: Entrance Side
   Tc=6.0 min   CN=80   Runoff=0.19 cfs  0.013 af

Runoff Area=5,020 sf   73.31% Impervious   Runoff Depth>3.80"Subcatchment S22: New Parking
   Tc=790.0 min   CN=92   Runoff=0.04 cfs  0.036 af
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Runoff Area=5,790 sf   8.64% Impervious   Runoff Depth=2.98"Subcatchment S23: Raingarden B
   Tc=6.0 min   UI Adjusted CN=75   Runoff=0.45 cfs  0.033 af

Runoff Area=2,646 sf   87.68% Impervious   Runoff Depth=5.05"Subcatchment S7A: 4S-Northwest
   Tc=6.0 min   CN=95   Runoff=0.32 cfs  0.026 af

Runoff Area=15,025 sf   30.25% Impervious   Runoff Depth=3.56"Subcatchment S8: S8-Northwest
   Flow Length=280'   Tc=14.3 min   CN=81   Runoff=1.10 cfs  0.102 af

Runoff Area=2,190 sf   100.00% Impervious   Runoff Depth>5.40"Subcatchment S8B: ROOF DRAIN
   Tc=6.0 min   CN=98   Runoff=0.27 cfs  0.023 af

Runoff Area=9,372 sf   95.85% Impervious   Runoff Depth>4.31"Subcatchment S9: Pemeable Lot by ballfield
   Tc=790.0 min   CN=97   Runoff=0.08 cfs  0.077 af

Avg. Flow Depth=0.17'   Max Vel=4.07 fps   Inflow=2.50 cfs  0.118 afReach 1R: REACH 1
n=0.022   L=70.0'   S=0.0500 '/'   Capacity=77.07 cfs   Outflow=2.48 cfs  0.118 af

Avg. Flow Depth=0.10'   Max Vel=1.67 fps   Inflow=1.41 cfs  0.104 afReach R5: R5 - Pre-Treatment Swale 1
n=0.022   L=70.0'   S=0.0143 '/'   Capacity=187.45 cfs   Outflow=1.37 cfs  0.104 af

Avg. Flow Depth=0.21'   Max Vel=2.75 fps   Inflow=1.79 cfs  0.170 afReach R8: R8- Banfield Rd
n=0.035   L=290.0'   S=0.0500 '/'   Capacity=238.60 cfs   Outflow=1.74 cfs  0.170 af

   Inflow=0.05 cfs  0.044 afReach R9: REACH 9
   Outflow=0.05 cfs  0.044 af

Peak Elev=51.12'  Storage=4 cf   Inflow=2.66 cfs  0.193 afPond 1P: PYD 1&4
12.0"  Round Culvert  n=0.012  L=65.0'  S=0.0054 '/'   Outflow=2.66 cfs  0.193 af

Peak Elev=50.92'  Storage=4 cf   Inflow=3.01 cfs  0.221 afPond 2P: PYD2
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=3.01 cfs  0.221 af

Peak Elev=51.45'  Storage=27 cf   Inflow=4.44 cfs  0.449 afPond 3P: PCB1
12.0"  Round Culvert  n=0.012  L=60.0'  S=0.0067 '/'   Outflow=4.45 cfs  0.449 af

Peak Elev=50.69'  Storage=24 cf   Inflow=4.45 cfs  0.449 afPond 4P: PDMH1
12.0"  Round Culvert  n=0.012  L=160.0'  S=0.0287 '/'   Outflow=4.45 cfs  0.449 af

Peak Elev=47.79'  Storage=1 cf   Inflow=0.70 cfs  0.029 afPond 5P: PYD3
15.0"  Round Culvert  n=0.012  L=35.0'  S=0.0057 '/'   Outflow=0.69 cfs  0.029 af

Peak Elev=46.02'  Storage=24 cf   Inflow=4.52 cfs  0.664 afPond 6P: PDMH2
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0210 '/'   Outflow=4.51 cfs  0.664 af

Peak Elev=56.02'  Storage=293 cf   Inflow=0.81 cfs  0.084 afPond 7P: Roof Dripline Filter & Cleanout
   Discarded=0.03 cfs  0.032 af   Primary=0.04 cfs  0.023 af   Secondary=0.74 cfs  0.029 af   Outflow=0.81 cfs  0.084 af

Peak Elev=53.35'  Storage=2,531 cf   Inflow=3.01 cfs  0.260 afPond 10P: Retention Pond
   Discarded=0.16 cfs  0.142 af   Primary=2.50 cfs  0.118 af   Outflow=2.66 cfs  0.260 af

Peak Elev=48.03'  Storage=2,523 cf   Inflow=2.96 cfs  0.217 afPond 11P: Raingarden B -900sf
   Outflow=2.39 cfs  0.215 af
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Peak Elev=42.71'  Storage=47 cf   Inflow=8.15 cfs  0.927 afPond OS1: Outlet Structure 1
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0750 '/'   Outflow=8.22 cfs  0.927 af

Peak Elev=43.08'  Storage=10 cf   Inflow=2.89 cfs  0.234 afPond OS4: Outlet Structure 4
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0377 '/'   Outflow=2.89 cfs  0.234 af

Peak Elev=54.01'  Storage=172 cf   Inflow=0.51 cfs  0.041 afPond P11: Roof Drip Edge
   Discarded=0.03 cfs  0.026 af   Secondary=0.52 cfs  0.015 af   Outflow=0.54 cfs  0.041 af

Peak Elev=53.58'  Storage=1 cf   Inflow=0.32 cfs  0.026 afPond P2: CB P3
12.0"  Round Culvert  n=0.011  L=72.0'  S=0.0236 '/'   Outflow=0.32 cfs  0.026 af

Peak Elev=52.22'  Storage=9 cf   Inflow=1.50 cfs  0.150 afPond P3: CB P3
12.0"  Round Culvert  n=0.011  L=98.0'  S=0.0051 '/'   Outflow=1.50 cfs  0.150 af

Peak Elev=49.15'  Storage=1 cf   Inflow=0.50 cfs  0.037 afPond P4: YD P4
12.0"  Round Culvert  n=0.011  L=25.0'  S=0.0060 '/'   Outflow=0.50 cfs  0.037 af

Peak Elev=49.14'  Storage=2 cf   Inflow=1.41 cfs  0.104 afPond P5: YD P5
12.0"  Round Culvert  n=0.011  L=65.0'  S=0.0077 '/'   Outflow=1.41 cfs  0.104 af

Peak Elev=47.48'  Storage=157 cf   Inflow=1.80 cfs  0.170 afPond P8: Driveway Crossing
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0344 '/'   Outflow=1.79 cfs  0.170 af

Peak Elev=42.24'  Storage=3,088 cf   Inflow=5.61 cfs  0.745 afPond RG1: Raingarden 1
   Outflow=5.31 cfs  0.693 af

Peak Elev=46.83'  Storage=1,484 cf   Inflow=2.98 cfs  0.260 afPond RG4: Raingarden 4
   Outflow=2.89 cfs  0.234 af

   Inflow=11.76 cfs  1.336 afLink POA1: POA #1
   Primary=11.76 cfs  1.336 af

   Inflow=4.51 cfs  0.664 afLink POA2: POA #2 - Driveway Crossing
   Primary=4.51 cfs  0.664 af

Total Runoff Area = 5.529 ac   Runoff Volume = 1.617 af   Average Runoff Depth = 3.51"
69.31% Pervious = 3.832 ac     30.69% Impervious = 1.697 ac
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Summary for Subcatchment 1S: Roof

Runoff = 0.51 cfs @ 12.09 hrs,  Volume= 0.041 af,  Depth= 5.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
500 80 >75% Grass cover, Good, HSG D

3,680 98 Roofs, HSG D
4,180 96 Weighted Average

500 11.96% Pervious Area
3,680 88.04% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Roof

Runoff = 0.81 cfs @ 12.19 hrs,  Volume= 0.084 af,  Depth= 5.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
360 74 >75% Grass cover, Good, HSG C

6,930 98 Roofs, HSG C
1,030 98 Roofs, HSG D

0 98 Unconnected pavement, HSG C
8,320 97 Weighted Average

360 4.33% Pervious Area
7,960 95.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10: North Ballfield

Runoff = 2.23 cfs @ 12.21 hrs,  Volume= 0.208 af,  Depth= 2.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
37,360 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
0 98 Roofs, HSG D

400 98 Unconnected pavement, HSG C
37,760 74 Weighted Average
37,360 98.94% Pervious Area

400 1.06% Impervious Area
400 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10B: South Ballfield

Runoff = 2.66 cfs @ 12.09 hrs,  Volume= 0.193 af,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
29,980 74 >75% Grass cover, Good, HSG C

2,590 98 Roofs, HSG C
240 98 Unconnected pavement, HSG C

32,810 76 Weighted Average
29,980 91.37% Pervious Area

2,830 8.63% Impervious Area
240 8.48% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11A: S11A

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 0.067 af,  Depth= 3.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 1.62 cfs @ 12.09 hrs,  Volume= 0.119 af,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.04 cfs @ 21.94 hrs,  Volume= 0.038 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.05 cfs @ 21.94 hrs,  Volume= 0.044 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S15: S15

Runoff = 1.12 cfs @ 12.09 hrs,  Volume= 0.082 af,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16R: Banfield Road

Runoff = 1.80 cfs @ 12.21 hrs,  Volume= 0.170 af,  Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
22,900 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

28,040 77 Weighted Average
24,242 86.46% Pervious Area

3,798 13.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
2.1 325 0.0300 2.60 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.0 425 Total

Summary for Subcatchment S17: S11

Runoff = 1.16 cfs @ 12.11 hrs,  Volume= 0.088 af,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 1.35 cfs @ 12.13 hrs,  Volume= 0.107 af,  Depth= 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S20: Flat Roof

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af,  Depth= 5.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
250 74 >75% Grass cover, Good, HSG C

2,640 98 Roofs, HSG C
2,890 96 Weighted Average

250 8.65% Pervious Area
2,640 91.35% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S21: Entrance Side

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 0.013 af,  Depth= 3.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
2,040 80 >75% Grass cover, Good, HSG D

0 98 Roofs, HSG D
2,040 80 Weighted Average
2,040 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S22: New Parking

Runoff = 0.04 cfs @ 21.95 hrs,  Volume= 0.036 af,  Depth> 3.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C

* 2,380 98 Permeable Pavement, HSG D
1,300 98 Unconnected pavement, HSG D
5,020 92 Weighted Average
1,340 26.69% Pervious Area
3,680 73.31% Impervious Area
1,300 35.33% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S23: Raingarden B

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.033 af,  Depth= 2.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Adj Description
5,290 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
500 98 Unconnected pavement, HSG C

5,790 76 75 Weighted Average, UI Adjusted
5,290 91.36% Pervious Area

500 8.64% Impervious Area
500 100.00% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 1.10 cfs @ 12.20 hrs,  Volume= 0.102 af,  Depth= 3.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"
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Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 0.023 af,  Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.08 cfs @ 21.94 hrs,  Volume= 0.077 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.64"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
550 98 Unconnected pavement, HSG C

9,372 97 Weighted Average
389 4.15% Pervious Area

8,983 95.85% Impervious Area
1,328 14.78% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach 1R: REACH 1

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 1.34"    for  10-Year event
Inflow = 2.50 cfs @ 12.29 hrs,  Volume= 0.118 af
Outflow = 2.48 cfs @ 12.30 hrs,  Volume= 0.118 af,  Atten= 1%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.07 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.50 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 43 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 1.00'  Flow Area= 7.0 sf,  Capacity= 77.07 cfs

3.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 11.00'
Length= 70.0'   Slope= 0.0500 '/'
Inlet Invert= 53.00',  Outlet Invert= 49.50'

‡

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 4.00"    for  10-Year event
Inflow = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af
Outflow = 1.37 cfs @ 12.11 hrs,  Volume= 0.104 af,  Atten= 3%,  Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.67 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.54 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 59 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'
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‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 3.17"    for  10-Year event
Inflow = 1.79 cfs @ 12.22 hrs,  Volume= 0.170 af
Outflow = 1.74 cfs @ 12.28 hrs,  Volume= 0.170 af,  Atten= 3%,  Lag= 3.4 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.75 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 0.96 fps,  Avg. Travel Time= 5.1 min

Peak Storage= 187 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡

Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 4.31"    for  10-Year event
Inflow = 0.05 cfs @ 21.94 hrs,  Volume= 0.044 af
Outflow = 0.05 cfs @ 21.94 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: PYD 1&4

Inflow Area = 0.753 ac, 8.63% Impervious,  Inflow Depth = 3.07"    for  10-Year event
Inflow = 2.66 cfs @ 12.09 hrs,  Volume= 0.193 af
Outflow = 2.66 cfs @ 12.09 hrs,  Volume= 0.193 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.66 cfs @ 12.09 hrs,  Volume= 0.193 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 51.12' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 4 cf

Plug-Flow detention time= 0.1 min calculated for 0.192 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 826.8 - 826.8 )

Volume Invert Avail.Storage Storage Description
#1 50.00' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Data Listed below

211 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
53.50 0
54.00 200

Device Routing     Invert Outlet Devices
#1 Primary 50.00' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.00' / 49.65'   S= 0.0054 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.62 cfs @ 12.09 hrs  HW=51.10'   (Free Discharge)
1=Culvert  (Barrel Controls 2.62 cfs @ 3.77 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.820 ac, 15.32% Impervious,  Inflow Depth = 3.24"    for  10-Year event
Inflow = 3.01 cfs @ 12.09 hrs,  Volume= 0.221 af
Outflow = 3.01 cfs @ 12.09 hrs,  Volume= 0.221 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.01 cfs @ 12.09 hrs,  Volume= 0.221 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 50.92' @ 12.10 hrs   Surf.Area= 3 sf   Storage= 4 cf

Plug-Flow detention time= 0.1 min calculated for 0.221 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 818.2 - 818.2 )

Volume Invert Avail.Storage Storage Description
#1 49.55' 12 cf 2.00'D x 3.90'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.55' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.55' / 49.40'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.92 cfs @ 12.09 hrs  HW=50.90'   (Free Discharge)
1=Culvert  (Barrel Controls 2.92 cfs @ 3.72 fps)
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Summary for Pond 3P: PCB1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 3.62"    for  10-Year event
Inflow = 4.44 cfs @ 12.10 hrs,  Volume= 0.449 af
Outflow = 4.45 cfs @ 12.10 hrs,  Volume= 0.449 af,  Atten= 0%,  Lag= 0.1 min
Primary = 4.45 cfs @ 12.10 hrs,  Volume= 0.449 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.45' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 27 cf

Plug-Flow detention time= 0.2 min calculated for 0.448 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 899.9 - 899.8 )

Volume Invert Avail.Storage Storage Description
#1 49.30' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.30' 12.0"  Round Culvert   L= 60.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.30' / 48.90'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.41 cfs @ 12.10 hrs  HW=51.42'   (Free Discharge)
1=Culvert  (Barrel Controls 4.41 cfs @ 5.62 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 3.62"    for  10-Year event
Inflow = 4.45 cfs @ 12.10 hrs,  Volume= 0.449 af
Outflow = 4.45 cfs @ 12.11 hrs,  Volume= 0.449 af,  Atten= 0%,  Lag= 0.1 min
Primary = 4.45 cfs @ 12.11 hrs,  Volume= 0.449 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 50.69' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 24 cf

Plug-Flow detention time= 0.2 min calculated for 0.448 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 900.1 - 899.9 )

Volume Invert Avail.Storage Storage Description
#1 48.80' 58 cf 4.00'D x 4.60'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.80' 12.0"  Round Culvert   L= 160.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.80' / 44.20'   S= 0.0287 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.39 cfs @ 12.11 hrs  HW=50.65'   (Free Discharge)
1=Culvert  (Inlet Controls 4.39 cfs @ 5.59 fps)
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Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious,  Inflow Depth = 2.41"    for  10-Year event
Inflow = 0.70 cfs @ 12.10 hrs,  Volume= 0.029 af
Outflow = 0.69 cfs @ 12.09 hrs,  Volume= 0.029 af,  Atten= 1%,  Lag= 0.0 min
Primary = 0.69 cfs @ 12.09 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.79' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.1 min ( 773.3 - 773.1 )

Volume Invert Avail.Storage Storage Description
#1 47.35' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder
#2 50.45' 56 cf Custom Stage Data (Prismatic) Listed below (Recalc)

66 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
50.45 5 0 0
51.00 200 56 56

Device Routing     Invert Outlet Devices
#1 Primary 47.35' 15.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 47.35' / 47.15'   S= 0.0057 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.68 cfs @ 12.09 hrs  HW=47.79'   (Free Discharge)
1=Culvert  (Barrel Controls 0.68 cfs @ 2.65 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 2.71"    for  10-Year event
Inflow = 4.52 cfs @ 12.11 hrs,  Volume= 0.664 af
Outflow = 4.51 cfs @ 12.11 hrs,  Volume= 0.664 af,  Atten= 0%,  Lag= 0.1 min
Primary = 4.51 cfs @ 12.11 hrs,  Volume= 0.664 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.02' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 24 cf

Plug-Flow detention time= 0.2 min calculated for 0.663 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 936.1 - 936.0 )

Volume Invert Avail.Storage Storage Description
#1 44.10' 57 cf 4.00'D x 4.50'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 44.10' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.10' / 42.00'   S= 0.0210 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=4.44 cfs @ 12.11 hrs  HW=45.98'   (Free Discharge)
1=Culvert  (Inlet Controls 4.44 cfs @ 5.65 fps)

Summary for Pond 7P: Roof Dripline Filter & Cleanout

Inflow Area = 0.191 ac, 95.67% Impervious,  Inflow Depth = 5.29"    for  10-Year event
Inflow = 0.81 cfs @ 12.19 hrs,  Volume= 0.084 af
Outflow = 0.81 cfs @ 12.19 hrs,  Volume= 0.084 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.03 cfs @ 12.19 hrs,  Volume= 0.032 af
Primary = 0.04 cfs @ 12.19 hrs,  Volume= 0.023 af
Secondary = 0.74 cfs @ 12.19 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 56.02' @ 12.19 hrs   Surf.Area= 360 sf   Storage= 293 cf

Plug-Flow detention time= 28.2 min calculated for 0.084 af (100% of inflow)
Center-of-Mass det. time= 28.2 min ( 789.4 - 761.2 )

Volume Invert Avail.Storage Storage Description
#1 52.50' 321 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.50 360 0.0 0 0
54.00 360 33.0 178 178
55.50 360 10.0 54 232
56.25 360 33.0 89 321

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 6.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.00' / 52.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Secondary 56.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#3 Device 1 52.50' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

#4 Discarded 52.50' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.19 hrs  HW=56.02'   (Free Discharge)
4=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=0.04 cfs @ 12.19 hrs  HW=56.02'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 1.57 cfs potential flow)

3=Exfiltration  ( Controls 0.04 cfs)

Secondary OutFlow  Max=0.57 cfs @ 12.19 hrs  HW=56.02'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.57 cfs @ 0.30 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 2.95"    for  10-Year event
Inflow = 3.01 cfs @ 12.20 hrs,  Volume= 0.260 af
Outflow = 2.66 cfs @ 12.29 hrs,  Volume= 0.260 af,  Atten= 12%,  Lag= 5.1 min
Discarded = 0.16 cfs @ 12.29 hrs,  Volume= 0.142 af
Primary = 2.50 cfs @ 12.29 hrs,  Volume= 0.118 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.35' @ 12.29 hrs   Surf.Area= 2,268 sf   Storage= 2,531 cf

Plug-Flow detention time= 107.1 min calculated for 0.260 af (100% of inflow)
Center-of-Mass det. time= 107.2 min ( 931.5 - 824.2 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.00 1,160 0.0 0 0
53.75 2,600 100.0 3,290 3,290

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 52.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 50.00'   

Discarded OutFlow  Max=0.16 cfs @ 12.29 hrs  HW=53.34'   (Free Discharge)
2=Exfiltration  ( Controls 0.16 cfs)

Primary OutFlow  Max=2.47 cfs @ 12.29 hrs  HW=53.34'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.47 cfs @ 1.44 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.449 ac, 25.70% Impervious,  Inflow Depth > 1.79"    for  10-Year event
Inflow = 2.96 cfs @ 12.29 hrs,  Volume= 0.217 af
Outflow = 2.39 cfs @ 12.42 hrs,  Volume= 0.215 af,  Atten= 19%,  Lag= 8.1 min
Primary = 2.39 cfs @ 12.42 hrs,  Volume= 0.215 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.03' @ 12.42 hrs   Surf.Area= 2,027 sf   Storage= 2,523 cf

Plug-Flow detention time= 141.7 min calculated for 0.215 af (99% of inflow)
Center-of-Mass det. time= 133.7 min ( 1,011.0 - 877.3 )
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Volume Invert Avail.Storage Storage Description
#1 44.25' 3,358 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
44.25 1,100 0.0 0 0
45.25 1,100 40.0 440 440
45.50 1,100 33.0 91 531
47.00 1,100 10.0 165 696
48.50 2,450 100.0 2,663 3,358

Device Routing     Invert Outlet Devices
#1 Primary 44.25' 12.0"  Round Culvert   

L= 5.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 44.25' / 44.15'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.75' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 44.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 3 44.25' 2.500 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=2.30 cfs @ 12.42 hrs  HW=48.02'   (Free Discharge)
1=Culvert  (Passes 2.30 cfs of 6.84 cfs potential flow)

2=Orifice/Grate  (Weir Controls 2.19 cfs @ 1.71 fps)
3=Orifice/Grate  (Passes 0.12 cfs of 1.77 cfs potential flow)

4=Exfiltration  (Exfiltration Controls 0.12 cfs)

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 4.012 ac, 34.46% Impervious,  Inflow Depth > 2.77"    for  10-Year event
Inflow = 8.15 cfs @ 12.13 hrs,  Volume= 0.927 af
Outflow = 8.22 cfs @ 12.14 hrs,  Volume= 0.927 af,  Atten= 0%,  Lag= 0.3 min
Primary = 8.22 cfs @ 12.14 hrs,  Volume= 0.927 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.71' @ 12.14 hrs   Surf.Area= 13 sf   Storage= 47 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 940.0 - 940.0 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=8.05 cfs @ 12.14 hrs  HW=42.53'   (Free Discharge)
1=Culvert  (Inlet Controls 8.05 cfs @ 10.25 fps)
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Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 3.49"    for  10-Year event
Inflow = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af
Outflow = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.08' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 10 cf

Plug-Flow detention time= 0.0 min calculated for 0.234 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 918.1 - 918.0 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.80 cfs @ 12.12 hrs  HW=43.05'   (Free Discharge)
1=Culvert  (Inlet Controls 2.80 cfs @ 3.57 fps)

Summary for Pond P11: Roof Drip Edge

Inflow Area = 0.096 ac, 88.04% Impervious,  Inflow Depth = 5.17"    for  10-Year event
Inflow = 0.51 cfs @ 12.09 hrs,  Volume= 0.041 af
Outflow = 0.54 cfs @ 12.10 hrs,  Volume= 0.041 af,  Atten= 0%,  Lag= 0.6 min
Discarded = 0.03 cfs @ 12.09 hrs,  Volume= 0.026 af
Secondary = 0.52 cfs @ 12.10 hrs,  Volume= 0.015 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.01' @ 12.09 hrs   Surf.Area= 500 sf   Storage= 172 cf

Plug-Flow detention time= 30.4 min calculated for 0.041 af (100% of inflow)
Center-of-Mass det. time= 30.4 min ( 790.0 - 759.6 )

Volume Invert Avail.Storage Storage Description
#1 53.00' 290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.00 500 0.0 0 0
54.00 500 33.0 165 165
54.25 500 100.0 125 290

Device Routing     Invert Outlet Devices
#1 Secondary 54.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
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Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 53.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 46.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.09 hrs  HW=54.01'   (Free Discharge)
2=Exfiltration  ( Controls 0.03 cfs)

Secondary OutFlow  Max=0.49 cfs @ 12.10 hrs  HW=54.01'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.49 cfs @ 0.29 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 5.05"    for  10-Year event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.32 cfs @ 12.09 hrs,  Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.58' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 765.3 - 765.1 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.31 cfs @ 12.09 hrs  HW=53.57'   (Free Discharge)
1=Culvert  (Inlet Controls 0.31 cfs @ 1.78 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth > 3.96"    for  10-Year event
Inflow = 1.50 cfs @ 12.15 hrs,  Volume= 0.150 af
Outflow = 1.50 cfs @ 12.15 hrs,  Volume= 0.150 af,  Atten= 0%,  Lag= 0.1 min
Primary = 1.50 cfs @ 12.15 hrs,  Volume= 0.150 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.22' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 9 cf

Plug-Flow detention time= 0.3 min calculated for 0.150 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 801.1 - 800.8 )
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Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.50 cfs @ 12.15 hrs  HW=52.22'   (Free Discharge)
1=Culvert  (Barrel Controls 1.50 cfs @ 3.49 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 4.07"    for  10-Year event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af
Outflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.15' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 800.1 - 799.9 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.49 cfs @ 12.09 hrs  HW=49.14'   (Free Discharge)
1=Culvert  (Barrel Controls 0.49 cfs @ 2.55 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 4.00"    for  10-Year event
Inflow = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af
Outflow = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.41 cfs @ 12.09 hrs,  Volume= 0.104 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 49.14' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.104 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 802.0 - 801.9 )

Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.37 cfs @ 12.09 hrs  HW=49.13'   (Free Discharge)
1=Culvert  (Barrel Controls 1.37 cfs @ 3.74 fps)

Summary for Pond P8: Driveway Crossing

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 3.17"    for  10-Year event
Inflow = 1.80 cfs @ 12.21 hrs,  Volume= 0.170 af
Outflow = 1.79 cfs @ 12.22 hrs,  Volume= 0.170 af,  Atten= 1%,  Lag= 0.9 min
Primary = 1.79 cfs @ 12.22 hrs,  Volume= 0.170 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.48' @ 12.22 hrs   Surf.Area= 147 sf   Storage= 157 cf

Plug-Flow detention time= 4.2 min calculated for 0.170 af (100% of inflow)
Center-of-Mass det. time= 4.0 min ( 836.7 - 832.6 )

Volume Invert Avail.Storage Storage Description
#1 46.75' 484 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
46.75 20 0.0 0 0
49.00 410 100.0 484 484

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=1.76 cfs @ 12.22 hrs  HW=47.47'   (Free Discharge)
1=Culvert  (Inlet Controls 1.76 cfs @ 2.90 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.207 ac, 31.33% Impervious,  Inflow Depth > 2.79"    for  10-Year event
Inflow = 5.61 cfs @ 12.10 hrs,  Volume= 0.745 af
Outflow = 5.31 cfs @ 12.14 hrs,  Volume= 0.693 af,  Atten= 5%,  Lag= 2.1 min
Primary = 5.31 cfs @ 12.14 hrs,  Volume= 0.693 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.24' @ 12.14 hrs   Surf.Area= 1,917 sf   Storage= 3,088 cf

Plug-Flow detention time= 77.7 min calculated for 0.692 af (93% of inflow)
Center-of-Mass det. time= 24.9 min ( 947.3 - 922.4 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=5.23 cfs @ 12.14 hrs  HW=42.23'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 5.19 cfs @ 2.27 fps)
2=Orifice/Grate  (Passes 0.04 cfs of 1.89 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.04 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 3.88"    for  10-Year event
Inflow = 2.98 cfs @ 12.10 hrs,  Volume= 0.260 af
Outflow = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af,  Atten= 3%,  Lag= 1.2 min
Primary = 2.89 cfs @ 12.12 hrs,  Volume= 0.234 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.83' @ 12.12 hrs   Surf.Area= 1,328 sf   Storage= 1,484 cf

Plug-Flow detention time= 102.5 min calculated for 0.233 af (90% of inflow)
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Center-of-Mass det. time= 35.4 min ( 918.0 - 882.7 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=2.81 cfs @ 12.12 hrs  HW=46.82'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.91 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 2.78 cfs @ 1.85 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.69% Impervious,  Inflow Depth > 2.90"    for  10-Year event
Inflow = 11.76 cfs @ 12.14 hrs,  Volume= 1.336 af
Primary = 11.76 cfs @ 12.14 hrs,  Volume= 1.336 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2 - Driveway Crossing

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 2.71"    for  10-Year event
Inflow = 4.51 cfs @ 12.11 hrs,  Volume= 0.664 af
Primary = 4.51 cfs @ 12.11 hrs,  Volume= 0.664 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=4,180 sf   88.04% Impervious   Runoff Depth=6.66"Subcatchment 1S: Roof
   Tc=6.0 min   CN=96   Runoff=0.65 cfs  0.053 af

Runoff Area=8,320 sf   95.67% Impervious   Runoff Depth>6.78"Subcatchment 9S: Roof
   Flow Length=300'   Tc=14.5 min   CN=97   Runoff=1.02 cfs  0.108 af

Runoff Area=37,760 sf   1.06% Impervious   Runoff Depth=4.16"Subcatchment S10: North Ballfield
   Flow Length=300'   Tc=14.5 min   CN=74   Runoff=3.23 cfs  0.301 af

Runoff Area=32,810 sf   8.63% Impervious   Runoff Depth=4.38"Subcatchment S10B: South Ballfield
   Tc=6.0 min   CN=76   Runoff=3.78 cfs  0.275 af

Runoff Area=8,777 sf   46.10% Impervious   Runoff Depth=5.39"Subcatchment S11A: S11A
   Tc=6.0 min   CN=85   Runoff=1.21 cfs  0.090 af

Runoff Area=4,806 sf   51.81% Impervious   Runoff Depth=5.50"Subcatchment S11B: S11B
   Tc=6.0 min   CN=86   Runoff=0.67 cfs  0.051 af

Runoff Area=16,950 sf   32.45% Impervious   Runoff Depth=5.05"Subcatchment S12: S12
   Flow Length=125'   Tc=6.0 min   CN=82   Runoff=2.21 cfs  0.164 af

Runoff Area=4,546 sf   97.12% Impervious   Runoff Depth>5.55"Subcatchment S13: 13S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.05 cfs  0.048 af

Runoff Area=5,300 sf   97.42% Impervious   Runoff Depth>5.55"Subcatchment S14: 14S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.06 cfs  0.056 af

Runoff Area=11,655 sf   34.71% Impervious   Runoff Depth=5.05"Subcatchment S15: S15
   Flow Length=80'   Slope=0.0600 '/'   Tc=6.0 min   CN=82   Runoff=1.52 cfs  0.113 af

Runoff Area=28,040 sf   13.54% Impervious   Runoff Depth=4.49"Subcatchment S16R: Banfield Road
   Flow Length=425'   Tc=15.0 min   CN=77   Runoff=2.55 cfs  0.241 af

Runoff Area=12,628 sf   37.42% Impervious   Runoff Depth=5.05"Subcatchment S17: S11
   Flow Length=210'   Tc=7.4 min   CN=82   Runoff=1.59 cfs  0.122 af

Runoff Area=20,093 sf   0.00% Impervious   Runoff Depth=4.06"Subcatchment S18: S11
   Flow Length=150'   Tc=8.6 min   CN=73   Runoff=1.98 cfs  0.156 af

Runoff Area=2,890 sf   91.35% Impervious   Runoff Depth=6.66"Subcatchment S20: Flat Roof
   Tc=6.0 min   CN=96   Runoff=0.45 cfs  0.037 af

Runoff Area=2,040 sf   0.00% Impervious   Runoff Depth=4.82"Subcatchment S21: Entrance Side
   Tc=6.0 min   CN=80   Runoff=0.26 cfs  0.019 af

Runoff Area=5,020 sf   73.31% Impervious   Runoff Depth>5.01"Subcatchment S22: New Parking
   Tc=790.0 min   CN=92   Runoff=0.05 cfs  0.048 af
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Runoff Area=5,790 sf   8.64% Impervious   Runoff Depth=4.27"Subcatchment S23: Raingarden B
   Tc=6.0 min   UI Adjusted CN=75   Runoff=0.65 cfs  0.047 af

Runoff Area=2,646 sf   87.68% Impervious   Runoff Depth=6.55"Subcatchment S7A: 4S-Northwest
   Tc=6.0 min   CN=95   Runoff=0.41 cfs  0.033 af

Runoff Area=15,025 sf   30.25% Impervious   Runoff Depth=4.94"Subcatchment S8: S8-Northwest
   Flow Length=280'   Tc=14.3 min   CN=81   Runoff=1.51 cfs  0.142 af

Runoff Area=2,190 sf   100.00% Impervious   Runoff Depth>6.90"Subcatchment S8B: ROOF DRAIN
   Tc=6.0 min   CN=98   Runoff=0.34 cfs  0.029 af

Runoff Area=9,372 sf   95.85% Impervious   Runoff Depth>5.55"Subcatchment S9: Pemeable Lot by ballfield
   Tc=790.0 min   CN=97   Runoff=0.10 cfs  0.099 af

Avg. Flow Depth=0.21'   Max Vel=4.71 fps   Inflow=3.90 cfs  0.210 afReach 1R: REACH 1
n=0.022   L=70.0'   S=0.0500 '/'   Capacity=77.07 cfs   Outflow=3.89 cfs  0.210 af

Avg. Flow Depth=0.12'   Max Vel=1.86 fps   Inflow=1.88 cfs  0.141 afReach R5: R5 - Pre-Treatment Swale 1
n=0.022   L=70.0'   S=0.0143 '/'   Capacity=187.45 cfs   Outflow=1.83 cfs  0.141 af

Avg. Flow Depth=0.25'   Max Vel=3.03 fps   Inflow=2.52 cfs  0.241 afReach R8: R8- Banfield Rd
n=0.035   L=290.0'   S=0.0500 '/'   Capacity=238.60 cfs   Outflow=2.47 cfs  0.241 af

   Inflow=0.06 cfs  0.056 afReach R9: REACH 9
   Outflow=0.06 cfs  0.056 af

Peak Elev=51.82'  Storage=6 cf   Inflow=3.78 cfs  0.275 afPond 1P: PYD 1&4
12.0"  Round Culvert  n=0.012  L=65.0'  S=0.0054 '/'   Outflow=3.79 cfs  0.275 af

Peak Elev=51.44'  Storage=6 cf   Inflow=4.24 cfs  0.312 afPond 2P: PYD2
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=4.24 cfs  0.312 af

Peak Elev=52.85'  Storage=45 cf   Inflow=6.16 cfs  0.615 afPond 3P: PCB1
12.0"  Round Culvert  n=0.012  L=60.0'  S=0.0067 '/'   Outflow=6.14 cfs  0.615 af

Peak Elev=51.94'  Storage=39 cf   Inflow=6.14 cfs  0.615 afPond 4P: PDMH1
12.0"  Round Culvert  n=0.012  L=160.0'  S=0.0287 '/'   Outflow=6.14 cfs  0.615 af

Peak Elev=47.85'  Storage=2 cf   Inflow=0.88 cfs  0.042 afPond 5P: PYD3
15.0"  Round Culvert  n=0.012  L=35.0'  S=0.0057 '/'   Outflow=0.88 cfs  0.042 af

Peak Elev=50.59'  Storage=57 cf   Inflow=8.26 cfs  0.951 afPond 6P: PDMH2
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0210 '/'   Outflow=8.50 cfs  0.951 af

Peak Elev=56.02'  Storage=294 cf   Inflow=1.02 cfs  0.108 afPond 7P: Roof Dripline Filter & Cleanout
   Discarded=0.03 cfs  0.036 af   Primary=0.04 cfs  0.029 af   Secondary=1.00 cfs  0.043 af   Outflow=1.07 cfs  0.108 af

Peak Elev=53.45'  Storage=2,733 cf   Inflow=4.27 cfs  0.372 afPond 10P: Retention Pond
   Discarded=0.16 cfs  0.162 af   Primary=3.90 cfs  0.210 af   Outflow=4.07 cfs  0.372 af

Peak Elev=48.18'  Storage=2,789 cf   Inflow=4.65 cfs  0.348 afPond 11P: Raingarden B -900sf
   Outflow=4.46 cfs  0.336 af
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Peak Elev=46.33'  Storage=47 cf   Inflow=10.74 cfs  1.338 afPond OS1: Outlet Structure 1
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0750 '/'   Outflow=10.95 cfs  1.338 af

Peak Elev=43.58'  Storage=17 cf   Inflow=3.95 cfs  0.326 afPond OS4: Outlet Structure 4
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0377 '/'   Outflow=3.94 cfs  0.326 af

Peak Elev=54.02'  Storage=173 cf   Inflow=0.65 cfs  0.053 afPond P11: Roof Drip Edge
   Discarded=0.03 cfs  0.030 af   Secondary=0.63 cfs  0.023 af   Outflow=0.65 cfs  0.053 af

Peak Elev=53.62'  Storage=1 cf   Inflow=0.41 cfs  0.033 afPond P2: CB P3
12.0"  Round Culvert  n=0.011  L=72.0'  S=0.0236 '/'   Outflow=0.41 cfs  0.033 af

Peak Elev=52.37'  Storage=11 cf   Inflow=2.03 cfs  0.204 afPond P3: CB P3
12.0"  Round Culvert  n=0.011  L=98.0'  S=0.0051 '/'   Outflow=2.03 cfs  0.204 af

Peak Elev=49.22'  Storage=1 cf   Inflow=0.67 cfs  0.051 afPond P4: YD P4
12.0"  Round Culvert  n=0.011  L=25.0'  S=0.0060 '/'   Outflow=0.67 cfs  0.051 af

Peak Elev=49.27'  Storage=2 cf   Inflow=1.88 cfs  0.141 afPond P5: YD P5
12.0"  Round Culvert  n=0.011  L=65.0'  S=0.0077 '/'   Outflow=1.88 cfs  0.141 af

Peak Elev=47.69'  Storage=201 cf   Inflow=2.55 cfs  0.241 afPond P8: Driveway Crossing
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0344 '/'   Outflow=2.52 cfs  0.241 af

Peak Elev=42.67'  Storage=3,837 cf   Inflow=9.24 cfs  1.064 afPond RG1: Raingarden 1
   Outflow=8.21 cfs  1.012 af

Peak Elev=46.90'  Storage=1,554 cf   Inflow=4.04 cfs  0.353 afPond RG4: Raingarden 4
   Outflow=3.95 cfs  0.326 af

   Inflow=15.73 cfs  1.913 afLink POA1: POA #1
   Primary=15.73 cfs  1.913 af

   Inflow=8.50 cfs  0.951 afLink POA2: POA #2 - Driveway Crossing
   Primary=8.50 cfs  0.951 af

Total Runoff Area = 5.529 ac   Runoff Volume = 2.232 af   Average Runoff Depth = 4.84"
69.31% Pervious = 3.832 ac     30.69% Impervious = 1.697 ac
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Summary for Subcatchment 1S: Roof

Runoff = 0.65 cfs @ 12.09 hrs,  Volume= 0.053 af,  Depth= 6.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
500 80 >75% Grass cover, Good, HSG D

3,680 98 Roofs, HSG D
4,180 96 Weighted Average

500 11.96% Pervious Area
3,680 88.04% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Roof

Runoff = 1.02 cfs @ 12.19 hrs,  Volume= 0.108 af,  Depth> 6.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
360 74 >75% Grass cover, Good, HSG C

6,930 98 Roofs, HSG C
1,030 98 Roofs, HSG D

0 98 Unconnected pavement, HSG C
8,320 97 Weighted Average

360 4.33% Pervious Area
7,960 95.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10: North Ballfield

Runoff = 3.23 cfs @ 12.20 hrs,  Volume= 0.301 af,  Depth= 4.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
37,360 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
0 98 Roofs, HSG D

400 98 Unconnected pavement, HSG C
37,760 74 Weighted Average
37,360 98.94% Pervious Area

400 1.06% Impervious Area
400 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10B: South Ballfield

Runoff = 3.78 cfs @ 12.09 hrs,  Volume= 0.275 af,  Depth= 4.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
29,980 74 >75% Grass cover, Good, HSG C

2,590 98 Roofs, HSG C
240 98 Unconnected pavement, HSG C

32,810 76 Weighted Average
29,980 91.37% Pervious Area

2,830 8.63% Impervious Area
240 8.48% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11A: S11A

Runoff = 1.21 cfs @ 12.09 hrs,  Volume= 0.090 af,  Depth= 5.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af,  Depth= 5.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 2.21 cfs @ 12.09 hrs,  Volume= 0.164 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.05 cfs @ 21.94 hrs,  Volume= 0.048 af,  Depth> 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.06 cfs @ 21.94 hrs,  Volume= 0.056 af,  Depth> 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S15: S15

Runoff = 1.52 cfs @ 12.09 hrs,  Volume= 0.113 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16R: Banfield Road

Runoff = 2.55 cfs @ 12.21 hrs,  Volume= 0.241 af,  Depth= 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
22,900 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

28,040 77 Weighted Average
24,242 86.46% Pervious Area

3,798 13.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
2.1 325 0.0300 2.60 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.0 425 Total

Summary for Subcatchment S17: S11

Runoff = 1.59 cfs @ 12.11 hrs,  Volume= 0.122 af,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 1.98 cfs @ 12.12 hrs,  Volume= 0.156 af,  Depth= 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S20: Flat Roof

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 6.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
250 74 >75% Grass cover, Good, HSG C

2,640 98 Roofs, HSG C
2,890 96 Weighted Average

250 8.65% Pervious Area
2,640 91.35% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S21: Entrance Side

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 0.019 af,  Depth= 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
2,040 80 >75% Grass cover, Good, HSG D

0 98 Roofs, HSG D
2,040 80 Weighted Average
2,040 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S22: New Parking

Runoff = 0.05 cfs @ 21.95 hrs,  Volume= 0.048 af,  Depth> 5.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C

* 2,380 98 Permeable Pavement, HSG D
1,300 98 Unconnected pavement, HSG D
5,020 92 Weighted Average
1,340 26.69% Pervious Area
3,680 73.31% Impervious Area
1,300 35.33% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S23: Raingarden B

Runoff = 0.65 cfs @ 12.09 hrs,  Volume= 0.047 af,  Depth= 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Adj Description
5,290 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
500 98 Unconnected pavement, HSG C

5,790 76 75 Weighted Average, UI Adjusted
5,290 91.36% Pervious Area

500 8.64% Impervious Area
500 100.00% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 1.51 cfs @ 12.20 hrs,  Volume= 0.142 af,  Depth= 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"
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Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.029 af,  Depth> 6.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.10 cfs @ 21.94 hrs,  Volume= 0.099 af,  Depth> 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.14"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
550 98 Unconnected pavement, HSG C

9,372 97 Weighted Average
389 4.15% Pervious Area

8,983 95.85% Impervious Area
1,328 14.78% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach 1R: REACH 1

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 2.39"    for  25-Year event
Inflow = 3.90 cfs @ 12.24 hrs,  Volume= 0.210 af
Outflow = 3.89 cfs @ 12.25 hrs,  Volume= 0.210 af,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.71 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.68 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 58 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 1.00'  Flow Area= 7.0 sf,  Capacity= 77.07 cfs

3.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 11.00'
Length= 70.0'   Slope= 0.0500 '/'
Inlet Invert= 53.00',  Outlet Invert= 49.50'

‡

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 5.43"    for  25-Year event
Inflow = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af
Outflow = 1.83 cfs @ 12.11 hrs,  Volume= 0.141 af,  Atten= 2%,  Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.86 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.56 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 71 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'
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‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 4.49"    for  25-Year event
Inflow = 2.52 cfs @ 12.23 hrs,  Volume= 0.241 af
Outflow = 2.47 cfs @ 12.27 hrs,  Volume= 0.241 af,  Atten= 2%,  Lag= 2.9 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.03 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 1.04 fps,  Avg. Travel Time= 4.6 min

Peak Storage= 239 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡

Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 5.55"    for  25-Year event
Inflow = 0.06 cfs @ 21.94 hrs,  Volume= 0.056 af
Outflow = 0.06 cfs @ 21.94 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: PYD 1&4

Inflow Area = 0.753 ac, 8.63% Impervious,  Inflow Depth = 4.38"    for  25-Year event
Inflow = 3.78 cfs @ 12.09 hrs,  Volume= 0.275 af
Outflow = 3.79 cfs @ 12.09 hrs,  Volume= 0.275 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.79 cfs @ 12.09 hrs,  Volume= 0.275 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 51.82' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 6 cf

Plug-Flow detention time= 0.1 min calculated for 0.275 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 816.6 - 816.6 )

Volume Invert Avail.Storage Storage Description
#1 50.00' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Data Listed below

211 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
53.50 0
54.00 200

Device Routing     Invert Outlet Devices
#1 Primary 50.00' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.00' / 49.65'   S= 0.0054 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.72 cfs @ 12.09 hrs  HW=51.78'   (Free Discharge)
1=Culvert  (Barrel Controls 3.72 cfs @ 4.73 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.820 ac, 15.32% Impervious,  Inflow Depth = 4.57"    for  25-Year event
Inflow = 4.24 cfs @ 12.09 hrs,  Volume= 0.312 af
Outflow = 4.24 cfs @ 12.09 hrs,  Volume= 0.312 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.24 cfs @ 12.09 hrs,  Volume= 0.312 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.44' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 6 cf

Plug-Flow detention time= 0.1 min calculated for 0.311 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 809.4 - 809.3 )

Volume Invert Avail.Storage Storage Description
#1 49.55' 12 cf 2.00'D x 3.90'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.55' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.55' / 49.40'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.16 cfs @ 12.09 hrs  HW=51.40'   (Free Discharge)
1=Culvert  (Barrel Controls 4.16 cfs @ 5.30 fps)
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Summary for Pond 3P: PCB1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 4.95"    for  25-Year event
Inflow = 6.16 cfs @ 12.10 hrs,  Volume= 0.615 af
Outflow = 6.14 cfs @ 12.10 hrs,  Volume= 0.615 af,  Atten= 0%,  Lag= 0.2 min
Primary = 6.14 cfs @ 12.10 hrs,  Volume= 0.615 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.85' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 45 cf

Plug-Flow detention time= 0.2 min calculated for 0.614 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 887.3 - 887.2 )

Volume Invert Avail.Storage Storage Description
#1 49.30' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.30' 12.0"  Round Culvert   L= 60.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.30' / 48.90'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.09 cfs @ 12.10 hrs  HW=52.80'   (Free Discharge)
1=Culvert  (Barrel Controls 6.09 cfs @ 7.76 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 4.95"    for  25-Year event
Inflow = 6.14 cfs @ 12.10 hrs,  Volume= 0.615 af
Outflow = 6.14 cfs @ 12.11 hrs,  Volume= 0.615 af,  Atten= 0%,  Lag= 0.2 min
Primary = 6.14 cfs @ 12.11 hrs,  Volume= 0.615 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.94' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 39 cf

Plug-Flow detention time= 0.2 min calculated for 0.615 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 887.4 - 887.3 )

Volume Invert Avail.Storage Storage Description
#1 48.80' 58 cf 4.00'D x 4.60'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.80' 12.0"  Round Culvert   L= 160.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.80' / 44.20'   S= 0.0287 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.06 cfs @ 12.11 hrs  HW=51.87'   (Free Discharge)
1=Culvert  (Inlet Controls 6.06 cfs @ 7.71 fps)
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Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious,  Inflow Depth = 3.54"    for  25-Year event
Inflow = 0.88 cfs @ 12.09 hrs,  Volume= 0.042 af
Outflow = 0.88 cfs @ 12.09 hrs,  Volume= 0.042 af,  Atten= 1%,  Lag= 0.0 min
Primary = 0.88 cfs @ 12.09 hrs,  Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.85' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.042 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 767.8 - 767.7 )

Volume Invert Avail.Storage Storage Description
#1 47.35' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder
#2 50.45' 56 cf Custom Stage Data (Prismatic) Listed below (Recalc)

66 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
50.45 5 0 0
51.00 200 56 56

Device Routing     Invert Outlet Devices
#1 Primary 47.35' 15.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 47.35' / 47.15'   S= 0.0057 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.86 cfs @ 12.09 hrs  HW=47.85'   (Free Discharge)
1=Culvert  (Barrel Controls 0.86 cfs @ 2.80 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 3.88"    for  25-Year event
Inflow = 8.26 cfs @ 12.26 hrs,  Volume= 0.951 af
Outflow = 8.50 cfs @ 12.25 hrs,  Volume= 0.951 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.50 cfs @ 12.25 hrs,  Volume= 0.951 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 50.59' @ 12.25 hrs   Surf.Area= 13 sf   Storage= 57 cf

Plug-Flow detention time= 0.1 min calculated for 0.950 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 904.8 - 904.7 )

Volume Invert Avail.Storage Storage Description
#1 44.10' 57 cf 4.00'D x 4.50'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 44.10' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.10' / 42.00'   S= 0.0210 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=8.41 cfs @ 12.25 hrs  HW=50.44'   (Free Discharge)
1=Culvert  (Barrel Controls 8.41 cfs @ 10.71 fps)

Summary for Pond 7P: Roof Dripline Filter & Cleanout

Inflow Area = 0.191 ac, 95.67% Impervious,  Inflow Depth > 6.78"    for  25-Year event
Inflow = 1.02 cfs @ 12.19 hrs,  Volume= 0.108 af
Outflow = 1.07 cfs @ 12.20 hrs,  Volume= 0.108 af,  Atten= 0%,  Lag= 0.3 min
Discarded = 0.03 cfs @ 12.20 hrs,  Volume= 0.036 af
Primary = 0.04 cfs @ 12.20 hrs,  Volume= 0.029 af
Secondary = 1.00 cfs @ 12.20 hrs,  Volume= 0.043 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 56.02' @ 12.20 hrs   Surf.Area= 360 sf   Storage= 294 cf

Plug-Flow detention time= 28.1 min calculated for 0.108 af (100% of inflow)
Center-of-Mass det. time= 28.1 min ( 785.0 - 756.9 )

Volume Invert Avail.Storage Storage Description
#1 52.50' 321 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.50 360 0.0 0 0
54.00 360 33.0 178 178
55.50 360 10.0 54 232
56.25 360 33.0 89 321

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 6.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.00' / 52.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Secondary 56.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#3 Device 1 52.50' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

#4 Discarded 52.50' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.20 hrs  HW=56.02'   (Free Discharge)
4=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=0.04 cfs @ 12.20 hrs  HW=56.02'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 1.57 cfs potential flow)

3=Exfiltration  ( Controls 0.04 cfs)

Secondary OutFlow  Max=0.90 cfs @ 12.20 hrs  HW=56.02'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.90 cfs @ 0.35 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 4.23"    for  25-Year event
Inflow = 4.27 cfs @ 12.20 hrs,  Volume= 0.372 af
Outflow = 4.07 cfs @ 12.24 hrs,  Volume= 0.372 af,  Atten= 5%,  Lag= 2.6 min
Discarded = 0.16 cfs @ 12.24 hrs,  Volume= 0.162 af
Primary = 3.90 cfs @ 12.24 hrs,  Volume= 0.210 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.45' @ 12.24 hrs   Surf.Area= 2,356 sf   Storage= 2,733 cf

Plug-Flow detention time= 88.1 min calculated for 0.372 af (100% of inflow)
Center-of-Mass det. time= 88.3 min ( 904.4 - 816.0 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.00 1,160 0.0 0 0
53.75 2,600 100.0 3,290 3,290

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 52.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 50.00'   

Discarded OutFlow  Max=0.16 cfs @ 12.24 hrs  HW=53.45'   (Free Discharge)
2=Exfiltration  ( Controls 0.16 cfs)

Primary OutFlow  Max=3.88 cfs @ 12.24 hrs  HW=53.45'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.88 cfs @ 1.72 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.449 ac, 25.70% Impervious,  Inflow Depth > 2.88"    for  25-Year event
Inflow = 4.65 cfs @ 12.23 hrs,  Volume= 0.348 af
Outflow = 4.46 cfs @ 12.29 hrs,  Volume= 0.336 af,  Atten= 4%,  Lag= 3.3 min
Primary = 4.46 cfs @ 12.29 hrs,  Volume= 0.336 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.18' @ 12.29 hrs   Surf.Area= 2,161 sf   Storage= 2,789 cf

Plug-Flow detention time= 107.4 min calculated for 0.336 af (97% of inflow)
Center-of-Mass det. time= 79.5 min ( 936.3 - 856.8 )
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Volume Invert Avail.Storage Storage Description
#1 44.25' 3,358 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
44.25 1,100 0.0 0 0
45.25 1,100 40.0 440 440
45.50 1,100 33.0 91 531
47.00 1,100 10.0 165 696
48.50 2,450 100.0 2,663 3,358

Device Routing     Invert Outlet Devices
#1 Primary 44.25' 12.0"  Round Culvert   

L= 5.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 44.25' / 44.15'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.75' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 44.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 3 44.25' 2.500 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=4.42 cfs @ 12.29 hrs  HW=48.18'   (Free Discharge)
1=Culvert  (Passes 4.42 cfs of 7.00 cfs potential flow)

2=Orifice/Grate  (Weir Controls 4.29 cfs @ 2.14 fps)
3=Orifice/Grate  (Passes 0.12 cfs of 1.81 cfs potential flow)

4=Exfiltration  (Exfiltration Controls 0.12 cfs)

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 4.012 ac, 34.46% Impervious,  Inflow Depth > 4.00"    for  25-Year event
Inflow = 10.74 cfs @ 12.14 hrs,  Volume= 1.338 af
Outflow = 10.95 cfs @ 12.12 hrs,  Volume= 1.338 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.95 cfs @ 12.12 hrs,  Volume= 1.338 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.33' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 47 cf

Plug-Flow detention time= 0.0 min calculated for 1.338 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 909.4 - 909.4 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=10.64 cfs @ 12.12 hrs  HW=45.92'   (Free Discharge)
1=Culvert  (Inlet Controls 10.64 cfs @ 13.55 fps)
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Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 4.86"    for  25-Year event
Inflow = 3.95 cfs @ 12.11 hrs,  Volume= 0.326 af
Outflow = 3.94 cfs @ 12.12 hrs,  Volume= 0.326 af,  Atten= 0%,  Lag= 0.1 min
Primary = 3.94 cfs @ 12.12 hrs,  Volume= 0.326 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.58' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 17 cf

Plug-Flow detention time= 0.0 min calculated for 0.325 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 897.8 - 897.8 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.83 cfs @ 12.12 hrs  HW=43.52'   (Free Discharge)
1=Culvert  (Inlet Controls 3.83 cfs @ 4.87 fps)

Summary for Pond P11: Roof Drip Edge

Inflow Area = 0.096 ac, 88.04% Impervious,  Inflow Depth = 6.66"    for  25-Year event
Inflow = 0.65 cfs @ 12.09 hrs,  Volume= 0.053 af
Outflow = 0.65 cfs @ 12.09 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.2 min
Discarded = 0.03 cfs @ 12.09 hrs,  Volume= 0.030 af
Secondary = 0.63 cfs @ 12.09 hrs,  Volume= 0.023 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.02' @ 12.09 hrs   Surf.Area= 500 sf   Storage= 173 cf

Plug-Flow detention time= 29.2 min calculated for 0.053 af (100% of inflow)
Center-of-Mass det. time= 29.1 min ( 783.7 - 754.6 )

Volume Invert Avail.Storage Storage Description
#1 53.00' 290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.00 500 0.0 0 0
54.00 500 33.0 165 165
54.25 500 100.0 125 290

Device Routing     Invert Outlet Devices
#1 Secondary 54.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
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Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 53.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 46.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.09 hrs  HW=54.02'   (Free Discharge)
2=Exfiltration  ( Controls 0.03 cfs)

Secondary OutFlow  Max=0.59 cfs @ 12.09 hrs  HW=54.02'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.59 cfs @ 0.30 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 6.55"    for  25-Year event
Inflow = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af
Outflow = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.41 cfs @ 12.09 hrs,  Volume= 0.033 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.62' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.033 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 759.7 - 759.6 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.40 cfs @ 12.09 hrs  HW=53.61'   (Free Discharge)
1=Culvert  (Inlet Controls 0.40 cfs @ 1.90 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth > 5.37"    for  25-Year event
Inflow = 2.03 cfs @ 12.15 hrs,  Volume= 0.204 af
Outflow = 2.03 cfs @ 12.15 hrs,  Volume= 0.204 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.03 cfs @ 12.15 hrs,  Volume= 0.204 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.37' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= 0.3 min calculated for 0.204 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 794.3 - 794.0 )
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Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.02 cfs @ 12.15 hrs  HW=52.37'   (Free Discharge)
1=Culvert  (Barrel Controls 2.02 cfs @ 3.73 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 5.50"    for  25-Year event
Inflow = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af
Outflow = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.67 cfs @ 12.09 hrs,  Volume= 0.051 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.22' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.050 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 791.7 - 791.6 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.66 cfs @ 12.09 hrs  HW=49.21'   (Free Discharge)
1=Culvert  (Barrel Controls 0.66 cfs @ 2.72 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 5.43"    for  25-Year event
Inflow = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af
Outflow = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.88 cfs @ 12.09 hrs,  Volume= 0.141 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 49.27' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.141 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 793.5 - 793.4 )

Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.84 cfs @ 12.09 hrs  HW=49.26'   (Free Discharge)
1=Culvert  (Barrel Controls 1.84 cfs @ 3.97 fps)

Summary for Pond P8: Driveway Crossing

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 4.49"    for  25-Year event
Inflow = 2.55 cfs @ 12.21 hrs,  Volume= 0.241 af
Outflow = 2.52 cfs @ 12.23 hrs,  Volume= 0.241 af,  Atten= 1%,  Lag= 1.1 min
Primary = 2.52 cfs @ 12.23 hrs,  Volume= 0.241 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.69' @ 12.23 hrs   Surf.Area= 182 sf   Storage= 201 cf

Plug-Flow detention time= 3.4 min calculated for 0.241 af (100% of inflow)
Center-of-Mass det. time= 3.5 min ( 826.1 - 822.6 )

Volume Invert Avail.Storage Storage Description
#1 46.75' 484 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
46.75 20 0.0 0 0
49.00 410 100.0 484 484

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=2.49 cfs @ 12.23 hrs  HW=47.68'   (Free Discharge)
1=Culvert  (Inlet Controls 2.49 cfs @ 3.28 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.207 ac, 31.33% Impervious,  Inflow Depth > 3.98"    for  25-Year event
Inflow = 9.24 cfs @ 12.25 hrs,  Volume= 1.064 af
Outflow = 8.21 cfs @ 12.32 hrs,  Volume= 1.012 af,  Atten= 11%,  Lag= 4.2 min
Primary = 8.21 cfs @ 12.32 hrs,  Volume= 1.012 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.67' @ 12.32 hrs   Surf.Area= 2,235 sf   Storage= 3,837 cf

Plug-Flow detention time= 57.7 min calculated for 1.010 af (95% of inflow)
Center-of-Mass det. time= 19.2 min ( 913.1 - 893.9 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=8.16 cfs @ 12.32 hrs  HW=42.66'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 8.11 cfs @ 4.59 fps)
2=Orifice/Grate  (Passes 0.05 cfs of 1.99 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.05 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 5.26"    for  25-Year event
Inflow = 4.04 cfs @ 12.10 hrs,  Volume= 0.353 af
Outflow = 3.95 cfs @ 12.11 hrs,  Volume= 0.326 af,  Atten= 2%,  Lag= 1.1 min
Primary = 3.95 cfs @ 12.11 hrs,  Volume= 0.326 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.90' @ 12.11 hrs   Surf.Area= 1,381 sf   Storage= 1,554 cf

Plug-Flow detention time= 81.3 min calculated for 0.326 af (92% of inflow)
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Center-of-Mass det. time= 27.2 min ( 897.8 - 870.6 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=3.84 cfs @ 12.11 hrs  HW=46.89'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.92 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 3.80 cfs @ 2.05 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.69% Impervious,  Inflow Depth > 4.15"    for  25-Year event
Inflow = 15.73 cfs @ 12.13 hrs,  Volume= 1.913 af
Primary = 15.73 cfs @ 12.13 hrs,  Volume= 1.913 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2 - Driveway Crossing

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 3.88"    for  25-Year event
Inflow = 8.50 cfs @ 12.25 hrs,  Volume= 0.951 af
Primary = 8.50 cfs @ 12.25 hrs,  Volume= 0.951 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=4,180 sf   88.04% Impervious   Runoff Depth>8.09"Subcatchment 1S: Roof
   Tc=6.0 min   CN=96   Runoff=0.78 cfs  0.065 af

Runoff Area=8,320 sf   95.67% Impervious   Runoff Depth>8.21"Subcatchment 9S: Roof
   Flow Length=300'   Tc=14.5 min   CN=97   Runoff=1.23 cfs  0.131 af

Runoff Area=37,760 sf   1.06% Impervious   Runoff Depth=5.44"Subcatchment S10: North Ballfield
   Flow Length=300'   Tc=14.5 min   CN=74   Runoff=4.20 cfs  0.393 af

Runoff Area=32,810 sf   8.63% Impervious   Runoff Depth=5.68"Subcatchment S10B: South Ballfield
   Tc=6.0 min   CN=76   Runoff=4.87 cfs  0.356 af

Runoff Area=8,777 sf   46.10% Impervious   Runoff Depth=6.76"Subcatchment S11A: S11A
   Tc=6.0 min   CN=85   Runoff=1.50 cfs  0.114 af

Runoff Area=4,806 sf   51.81% Impervious   Runoff Depth=6.88"Subcatchment S11B: S11B
   Tc=6.0 min   CN=86   Runoff=0.83 cfs  0.063 af

Runoff Area=16,950 sf   32.45% Impervious   Runoff Depth=6.40"Subcatchment S12: S12
   Flow Length=125'   Tc=6.0 min   CN=82   Runoff=2.78 cfs  0.208 af

Runoff Area=4,546 sf   97.12% Impervious   Runoff Depth>6.72"Subcatchment S13: 13S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.06 cfs  0.058 af

Runoff Area=5,300 sf   97.42% Impervious   Runoff Depth>6.72"Subcatchment S14: 14S Pemeable Lot
   Tc=790.0 min   CN=97   Runoff=0.07 cfs  0.068 af

Runoff Area=11,655 sf   34.71% Impervious   Runoff Depth=6.40"Subcatchment S15: S15
   Flow Length=80'   Slope=0.0600 '/'   Tc=6.0 min   CN=82   Runoff=1.91 cfs  0.143 af

Runoff Area=28,040 sf   13.54% Impervious   Runoff Depth=5.80"Subcatchment S16R: Banfield Road
   Flow Length=425'   Tc=15.0 min   CN=77   Runoff=3.27 cfs  0.311 af

Runoff Area=12,628 sf   37.42% Impervious   Runoff Depth=6.40"Subcatchment S17: S11
   Flow Length=210'   Tc=7.4 min   CN=82   Runoff=1.99 cfs  0.155 af

Runoff Area=20,093 sf   0.00% Impervious   Runoff Depth=5.32"Subcatchment S18: S11
   Flow Length=150'   Tc=8.6 min   CN=73   Runoff=2.59 cfs  0.204 af

Runoff Area=2,890 sf   91.35% Impervious   Runoff Depth>8.09"Subcatchment S20: Flat Roof
   Tc=6.0 min   CN=96   Runoff=0.54 cfs  0.045 af

Runoff Area=2,040 sf   0.00% Impervious   Runoff Depth=6.16"Subcatchment S21: Entrance Side
   Tc=6.0 min   CN=80   Runoff=0.32 cfs  0.024 af

Runoff Area=5,020 sf   73.31% Impervious   Runoff Depth>6.17"Subcatchment S22: New Parking
   Tc=790.0 min   CN=92   Runoff=0.06 cfs  0.059 af
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Runoff Area=5,790 sf   8.64% Impervious   Runoff Depth=5.56"Subcatchment S23: Raingarden B
   Tc=6.0 min   UI Adjusted CN=75   Runoff=0.84 cfs  0.062 af

Runoff Area=2,646 sf   87.68% Impervious   Runoff Depth=7.97"Subcatchment S7A: 4S-Northwest
   Tc=6.0 min   CN=95   Runoff=0.49 cfs  0.040 af

Runoff Area=15,025 sf   30.25% Impervious   Runoff Depth=6.28"Subcatchment S8: S8-Northwest
   Flow Length=280'   Tc=14.3 min   CN=81   Runoff=1.91 cfs  0.181 af

Runoff Area=2,190 sf   100.00% Impervious   Runoff Depth>8.32"Subcatchment S8B: ROOF DRAIN
   Tc=6.0 min   CN=98   Runoff=0.41 cfs  0.035 af

Runoff Area=9,372 sf   95.85% Impervious   Runoff Depth>6.72"Subcatchment S9: Pemeable Lot by ballfield
   Tc=790.0 min   CN=97   Runoff=0.12 cfs  0.121 af

Avg. Flow Depth=0.25'   Max Vel=5.10 fps   Inflow=5.07 cfs  0.305 afReach 1R: REACH 1
n=0.022   L=70.0'   S=0.0500 '/'   Capacity=77.07 cfs   Outflow=5.06 cfs  0.305 af

Avg. Flow Depth=0.13'   Max Vel=2.01 fps   Inflow=2.33 cfs  0.177 afReach R5: R5 - Pre-Treatment Swale 1
n=0.022   L=70.0'   S=0.0143 '/'   Capacity=187.45 cfs   Outflow=2.28 cfs  0.177 af

Avg. Flow Depth=0.29'   Max Vel=3.25 fps   Inflow=3.21 cfs  0.311 afReach R8: R8- Banfield Rd
n=0.035   L=290.0'   S=0.0500 '/'   Capacity=238.60 cfs   Outflow=3.15 cfs  0.311 af

   Inflow=0.07 cfs  0.068 afReach R9: REACH 9
   Outflow=0.07 cfs  0.068 af

Peak Elev=52.58'  Storage=8 cf   Inflow=4.87 cfs  0.356 afPond 1P: PYD 1&4
12.0"  Round Culvert  n=0.012  L=65.0'  S=0.0054 '/'   Outflow=4.87 cfs  0.356 af

Peak Elev=52.09'  Storage=8 cf   Inflow=5.41 cfs  0.401 afPond 2P: PYD2
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=5.41 cfs  0.401 af

Peak Elev=54.71'  Storage=63 cf   Inflow=7.79 cfs  0.778 afPond 3P: PCB1
12.0"  Round Culvert  n=0.012  L=60.0'  S=0.0067 '/'   Outflow=7.84 cfs  0.777 af

Peak Elev=54.10'  Storage=58 cf   Inflow=7.84 cfs  0.777 afPond 4P: PDMH1
12.0"  Round Culvert  n=0.012  L=160.0'  S=0.0287 '/'   Outflow=7.83 cfs  0.777 af

Peak Elev=47.91'  Storage=2 cf   Inflow=1.08 cfs  0.056 afPond 5P: PYD3
15.0"  Round Culvert  n=0.012  L=35.0'  S=0.0057 '/'   Outflow=1.08 cfs  0.056 af

Peak Elev=58.19'  Storage=57 cf   Inflow=12.07 cfs  1.240 afPond 6P: PDMH2
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0210 '/'   Outflow=12.02 cfs  1.240 af

Peak Elev=56.02'  Storage=294 cf   Inflow=1.23 cfs  0.131 afPond 7P: Roof Dripline Filter & Cleanout
   Discarded=0.03 cfs  0.039 af   Primary=0.04 cfs  0.034 af   Secondary=1.15 cfs  0.057 af   Outflow=1.22 cfs  0.131 af

Peak Elev=53.53'  Storage=2,877 cf   Inflow=5.39 cfs  0.484 afPond 10P: Retention Pond
   Discarded=0.17 cfs  0.179 af   Primary=5.07 cfs  0.305 af   Outflow=5.25 cfs  0.484 af

Peak Elev=48.27'  Storage=2,956 cf   Inflow=6.04 cfs  0.481 afPond 11P: Raingarden B -900sf
   Outflow=5.97 cfs  0.463 af
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Peak Elev=59.91'  Storage=47 cf   Inflow=17.85 cfs  1.746 afPond OS1: Outlet Structure 1
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0750 '/'   Outflow=17.76 cfs  1.746 af

Peak Elev=44.20'  Storage=24 cf   Inflow=4.95 cfs  0.416 afPond OS4: Outlet Structure 4
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0377 '/'   Outflow=4.94 cfs  0.416 af

Peak Elev=54.02'  Storage=174 cf   Inflow=0.78 cfs  0.065 afPond P11: Roof Drip Edge
   Discarded=0.03 cfs  0.033 af   Secondary=0.76 cfs  0.032 af   Outflow=0.78 cfs  0.065 af

Peak Elev=53.65'  Storage=1 cf   Inflow=0.49 cfs  0.040 afPond P2: CB P3
12.0"  Round Culvert  n=0.011  L=72.0'  S=0.0236 '/'   Outflow=0.49 cfs  0.040 af

Peak Elev=52.53'  Storage=13 cf   Inflow=2.53 cfs  0.256 afPond P3: CB P3
12.0"  Round Culvert  n=0.011  L=98.0'  S=0.0051 '/'   Outflow=2.53 cfs  0.256 af

Peak Elev=49.28'  Storage=2 cf   Inflow=0.83 cfs  0.063 afPond P4: YD P4
12.0"  Round Culvert  n=0.011  L=25.0'  S=0.0060 '/'   Outflow=0.83 cfs  0.063 af

Peak Elev=49.39'  Storage=3 cf   Inflow=2.33 cfs  0.177 afPond P5: YD P5
12.0"  Round Culvert  n=0.011  L=65.0'  S=0.0077 '/'   Outflow=2.33 cfs  0.177 af

Peak Elev=47.97'  Storage=262 cf   Inflow=3.27 cfs  0.311 afPond P8: Driveway Crossing
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0344 '/'   Outflow=3.21 cfs  0.311 af

Peak Elev=44.44'  Storage=4,413 cf   Inflow=13.52 cfs  1.383 afPond RG1: Raingarden 1
   Outflow=14.04 cfs  1.330 af

Peak Elev=46.97'  Storage=1,615 cf   Inflow=5.05 cfs  0.443 afPond RG4: Raingarden 4
   Outflow=4.95 cfs  0.416 af

   Inflow=24.15 cfs  2.485 afLink POA1: POA #1
   Primary=24.15 cfs  2.485 af

   Inflow=12.02 cfs  1.240 afLink POA2: POA #2 - Driveway Crossing
   Primary=12.02 cfs  1.240 af

Total Runoff Area = 5.529 ac   Runoff Volume = 2.835 af   Average Runoff Depth = 6.15"
69.31% Pervious = 3.832 ac     30.69% Impervious = 1.697 ac
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Summary for Subcatchment 1S: Roof

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 0.065 af,  Depth> 8.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
500 80 >75% Grass cover, Good, HSG D

3,680 98 Roofs, HSG D
4,180 96 Weighted Average

500 11.96% Pervious Area
3,680 88.04% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Roof

Runoff = 1.23 cfs @ 12.19 hrs,  Volume= 0.131 af,  Depth> 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
360 74 >75% Grass cover, Good, HSG C

6,930 98 Roofs, HSG C
1,030 98 Roofs, HSG D

0 98 Unconnected pavement, HSG C
8,320 97 Weighted Average

360 4.33% Pervious Area
7,960 95.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10: North Ballfield

Runoff = 4.20 cfs @ 12.20 hrs,  Volume= 0.393 af,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"
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Area (sf) CN Description
37,360 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
0 98 Roofs, HSG D

400 98 Unconnected pavement, HSG C
37,760 74 Weighted Average
37,360 98.94% Pervious Area

400 1.06% Impervious Area
400 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.6 200 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.5 300 Total

Summary for Subcatchment S10B: South Ballfield

Runoff = 4.87 cfs @ 12.09 hrs,  Volume= 0.356 af,  Depth= 5.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
29,980 74 >75% Grass cover, Good, HSG C

2,590 98 Roofs, HSG C
240 98 Unconnected pavement, HSG C

32,810 76 Weighted Average
29,980 91.37% Pervious Area

2,830 8.63% Impervious Area
240 8.48% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11A: S11A

Runoff = 1.50 cfs @ 12.09 hrs,  Volume= 0.114 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"



Type III 24-hr  50-Year Rainfall=8.57"4801.2 POST-Ph2-Gym_012920
  Printed  1/28/2020Prepared by Altus Engineering, Inc.

Page 90HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Area (sf) CN Description
4,731 74 >75% Grass cover, Good, HSG C
1,530 98 Unconnected pavement, HSG C
2,516 98 Paved parking, HSG C
8,777 85 Weighted Average
4,731 53.90% Pervious Area
4,046 46.10% Impervious Area
1,530 37.82% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S11B: S11B

Runoff = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af,  Depth= 6.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
2,316 74 >75% Grass cover, Good, HSG C

530 98 Unconnected pavement, HSG C
1,960 98 Paved parking, HSG C
4,806 86 Weighted Average
2,316 48.19% Pervious Area
2,490 51.81% Impervious Area

530 21.29% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S12: S12

Runoff = 2.78 cfs @ 12.09 hrs,  Volume= 0.208 af,  Depth= 6.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
11,450 74 >75% Grass cover, Good, HSG C

5,500 98 Paved parking, HSG C
16,950 82 Weighted Average
11,450 67.55% Pervious Area

5,500 32.45% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 75 0.0700 0.27 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

0.4 50 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.1 125 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S13: 13S Pemeable Lot

Runoff = 0.06 cfs @ 21.94 hrs,  Volume= 0.058 af,  Depth> 6.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
1,425 98 Paved parking, HSG C

131 74 >75% Grass cover, Good, HSG C
* 2,990 98 Permeable Pavement, HSG C

4,546 97 Weighted Average
131 2.88% Pervious Area

4,415 97.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Subcatchment S14: 14S Pemeable Lot

Runoff = 0.07 cfs @ 21.94 hrs,  Volume= 0.068 af,  Depth> 6.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
1,723 98 Paved parking, HSG C

137 74 >75% Grass cover, Good, HSG C
* 3,440 98 Permeable Pavement, HSG C

5,300 97 Weighted Average
137 2.58% Pervious Area

5,163 97.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S15: S15

Runoff = 1.91 cfs @ 12.09 hrs,  Volume= 0.143 af,  Depth= 6.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
7,610 74 >75% Grass cover, Good, HSG C
4,045 98 Paved parking, HSG C

11,655 82 Weighted Average
7,610 65.29% Pervious Area
4,045 34.71% Impervious Area

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

5.3 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.3 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16R: Banfield Road

Runoff = 3.27 cfs @ 12.20 hrs,  Volume= 0.311 af,  Depth= 5.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
22,900 74 >75% Grass cover, Good, HSG C

3,798 98 Paved roads w/curbs & sewers, HSG C
1,342 70 Woods, Good, HSG C

28,040 77 Weighted Average
24,242 86.46% Pervious Area

3,798 13.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, sheet

Grass: Short   n= 0.150   P2= 3.23"
2.1 325 0.0300 2.60 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
15.0 425 Total

Summary for Subcatchment S17: S11

Runoff = 1.99 cfs @ 12.11 hrs,  Volume= 0.155 af,  Depth= 6.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"
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Area (sf) CN Description
4,048 74 >75% Grass cover, Good, HSG C
3,330 98 Paved roads w/curbs & sewers, HSG C
1,395 98 Paved parking, HSG C
3,855 70 Woods, Good, HSG C

12,628 82 Weighted Average
7,903 62.58% Pervious Area
4,725 37.42% Impervious Area

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

5.6 70 0.0400 0.21 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

1.8 140 0.0650 1.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.4 210 Total

Summary for Subcatchment S18: S11

Runoff = 2.59 cfs @ 12.12 hrs,  Volume= 0.204 af,  Depth= 5.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
14,716 74 >75% Grass cover, Good, HSG C

5,377 70 Woods, Good, HSG C
20,093 73 Weighted Average
20,093 100.00% Pervious Area

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

3.4 60 0.1000 0.29 Sheet Flow, sheet
Grass: Short   n= 0.150   P2= 3.23"

5.0 40 0.1200 0.13 Sheet Flow, sheet
Woods: Light underbrush   n= 0.400   P2= 3.23"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.6 150 Total

Summary for Subcatchment S20: Flat Roof

Runoff = 0.54 cfs @ 12.09 hrs,  Volume= 0.045 af,  Depth> 8.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"
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Area (sf) CN Description
250 74 >75% Grass cover, Good, HSG C

2,640 98 Roofs, HSG C
2,890 96 Weighted Average

250 8.65% Pervious Area
2,640 91.35% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S21: Entrance Side

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.024 af,  Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
2,040 80 >75% Grass cover, Good, HSG D

0 98 Roofs, HSG D
2,040 80 Weighted Average
2,040 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S22: New Parking

Runoff = 0.06 cfs @ 21.95 hrs,  Volume= 0.059 af,  Depth> 6.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C

* 2,380 98 Permeable Pavement, HSG D
1,300 98 Unconnected pavement, HSG D
5,020 92 Weighted Average
1,340 26.69% Pervious Area
3,680 73.31% Impervious Area
1,300 35.33% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 
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Summary for Subcatchment S23: Raingarden B

Runoff = 0.84 cfs @ 12.09 hrs,  Volume= 0.062 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Adj Description
5,290 74 >75% Grass cover, Good, HSG C

0 98 Roofs, HSG C
500 98 Unconnected pavement, HSG C

5,790 76 75 Weighted Average, UI Adjusted
5,290 91.36% Pervious Area

500 8.64% Impervious Area
500 100.00% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7A: 4S-Northwest

Runoff = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af,  Depth= 7.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
326 74 >75% Grass cover, Good, HSG C

1,420 98 Roofs, HSG C
900 98 Roofs, HSG B

2,646 95 Weighted Average
326 12.32% Pervious Area

2,320 87.68% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S8: S8-Northwest

Runoff = 1.91 cfs @ 12.19 hrs,  Volume= 0.181 af,  Depth= 6.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"
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Area (sf) CN Description
10,480 74 >75% Grass cover, Good, HSG C

2,635 98 Roofs, HSG C
1,910 98 Unconnected pavement, HSG C

15,025 81 Weighted Average
10,480 69.75% Pervious Area

4,545 30.25% Impervious Area
1,910 42.02% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 100 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.23"
1.4 180 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
14.3 280 Total

Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth> 8.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
2,190 98 Roofs, HSG B
2,190 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S9: Pemeable Lot by ballfield

Runoff = 0.12 cfs @ 21.94 hrs,  Volume= 0.121 af,  Depth> 6.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.57"

Area (sf) CN Description
778 98 Unconnected pavement, HSG C
389 74 >75% Grass cover, Good, HSG C

* 7,655 98 Permeable Pavement, HSG C
550 98 Unconnected pavement, HSG C

9,372 97 Weighted Average
389 4.15% Pervious Area

8,983 95.85% Impervious Area
1,328 14.78% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
790.0 Direct Entry, 

Summary for Reach 1R: REACH 1

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 3.46"    for  50-Year event
Inflow = 5.07 cfs @ 12.23 hrs,  Volume= 0.305 af
Outflow = 5.06 cfs @ 12.24 hrs,  Volume= 0.305 af,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.10 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.81 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 70 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 1.00'  Flow Area= 7.0 sf,  Capacity= 77.07 cfs

3.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.0 '/'   Top Width= 11.00'
Length= 70.0'   Slope= 0.0500 '/'
Inlet Invert= 53.00',  Outlet Invert= 49.50'

‡

Summary for Reach R5: R5 - Pre-Treatment Swale 1

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 6.81"    for  50-Year event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af
Outflow = 2.28 cfs @ 12.10 hrs,  Volume= 0.177 af,  Atten= 2%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.01 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.58 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 81 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.50'  Flow Area= 23.3 sf,  Capacity= 187.45 cfs

8.00'  x  1.50'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 5.0 '/'   Top Width= 23.00'
Length= 70.0'   Slope= 0.0143 '/'
Inlet Invert= 48.00',  Outlet Invert= 47.00'
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‡

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 5.80"    for  50-Year event
Inflow = 3.21 cfs @ 12.23 hrs,  Volume= 0.311 af
Outflow = 3.15 cfs @ 12.28 hrs,  Volume= 0.311 af,  Atten= 2%,  Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.25 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 1.10 fps,  Avg. Travel Time= 4.4 min

Peak Storage= 286 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 238.60 cfs

2.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 290.0'   Slope= 0.0500 '/'
Inlet Invert= 50.50',  Outlet Invert= 36.00'

‡

Summary for Reach R9: REACH 9

Inflow Area = 0.122 ac, 97.42% Impervious,  Inflow Depth > 6.72"    for  50-Year event
Inflow = 0.07 cfs @ 21.94 hrs,  Volume= 0.068 af
Outflow = 0.07 cfs @ 21.94 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: PYD 1&4

Inflow Area = 0.753 ac, 8.63% Impervious,  Inflow Depth = 5.68"    for  50-Year event
Inflow = 4.87 cfs @ 12.09 hrs,  Volume= 0.356 af
Outflow = 4.87 cfs @ 12.09 hrs,  Volume= 0.356 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.87 cfs @ 12.09 hrs,  Volume= 0.356 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 52.58' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 8 cf

Plug-Flow detention time= 0.0 min calculated for 0.356 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 809.3 - 809.2 )

Volume Invert Avail.Storage Storage Description
#1 50.00' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Data Listed below

211 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
53.50 0
54.00 200

Device Routing     Invert Outlet Devices
#1 Primary 50.00' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.00' / 49.65'   S= 0.0054 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.77 cfs @ 12.09 hrs  HW=52.51'   (Free Discharge)
1=Culvert  (Barrel Controls 4.77 cfs @ 6.07 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.820 ac, 15.32% Impervious,  Inflow Depth = 5.87"    for  50-Year event
Inflow = 5.41 cfs @ 12.09 hrs,  Volume= 0.401 af
Outflow = 5.41 cfs @ 12.09 hrs,  Volume= 0.401 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.41 cfs @ 12.09 hrs,  Volume= 0.401 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.09' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 8 cf

Plug-Flow detention time= 0.1 min calculated for 0.401 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 802.8 - 802.8 )

Volume Invert Avail.Storage Storage Description
#1 49.55' 12 cf 2.00'D x 3.90'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.55' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.55' / 49.40'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.30 cfs @ 12.09 hrs  HW=52.03'   (Free Discharge)
1=Culvert  (Barrel Controls 5.30 cfs @ 6.75 fps)
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Summary for Pond 3P: PCB1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 6.26"    for  50-Year event
Inflow = 7.79 cfs @ 12.10 hrs,  Volume= 0.778 af
Outflow = 7.84 cfs @ 12.10 hrs,  Volume= 0.777 af,  Atten= 0%,  Lag= 0.2 min
Primary = 7.84 cfs @ 12.10 hrs,  Volume= 0.777 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.71' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 63 cf

Plug-Flow detention time= 0.2 min calculated for 0.776 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 878.5 - 878.3 )

Volume Invert Avail.Storage Storage Description
#1 49.30' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.30' 12.0"  Round Culvert   L= 60.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.30' / 48.90'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=7.79 cfs @ 12.10 hrs  HW=54.64'   (Free Discharge)
1=Culvert  (Barrel Controls 7.79 cfs @ 9.92 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.491 ac, 36.20% Impervious,  Inflow Depth > 6.26"    for  50-Year event
Inflow = 7.84 cfs @ 12.10 hrs,  Volume= 0.777 af
Outflow = 7.83 cfs @ 12.11 hrs,  Volume= 0.777 af,  Atten= 0%,  Lag= 0.2 min
Primary = 7.83 cfs @ 12.11 hrs,  Volume= 0.777 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.10' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 58 cf

Plug-Flow detention time= 0.2 min calculated for 0.776 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 878.6 - 878.5 )

Volume Invert Avail.Storage Storage Description
#1 48.80' 58 cf 4.00'D x 4.60'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.80' 12.0"  Round Culvert   L= 160.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.80' / 44.20'   S= 0.0287 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=7.75 cfs @ 12.11 hrs  HW=53.94'   (Free Discharge)
1=Culvert  (Barrel Controls 7.75 cfs @ 9.87 fps)



Type III 24-hr  50-Year Rainfall=8.57"4801.2 POST-Ph2-Gym_012920
  Printed  1/28/2020Prepared by Altus Engineering, Inc.

Page 101HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious,  Inflow Depth = 4.68"    for  50-Year event
Inflow = 1.08 cfs @ 12.09 hrs,  Volume= 0.056 af
Outflow = 1.08 cfs @ 12.09 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.08 cfs @ 12.09 hrs,  Volume= 0.056 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.91' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.056 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 764.3 - 764.2 )

Volume Invert Avail.Storage Storage Description
#1 47.35' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder
#2 50.45' 56 cf Custom Stage Data (Prismatic) Listed below (Recalc)

66 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
50.45 5 0 0
51.00 200 56 56

Device Routing     Invert Outlet Devices
#1 Primary 47.35' 15.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 47.35' / 47.15'   S= 0.0057 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.06 cfs @ 12.09 hrs  HW=47.91'   (Free Discharge)
1=Culvert  (Barrel Controls 1.06 cfs @ 2.94 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 5.06"    for  50-Year event
Inflow = 12.07 cfs @ 12.16 hrs,  Volume= 1.240 af
Outflow = 12.02 cfs @ 12.16 hrs,  Volume= 1.240 af,  Atten= 0%,  Lag= 0.1 min
Primary = 12.02 cfs @ 12.16 hrs,  Volume= 1.240 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 58.19' @ 12.16 hrs   Surf.Area= 13 sf   Storage= 57 cf

Plug-Flow detention time= 0.1 min calculated for 1.238 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 887.5 - 887.4 )

Volume Invert Avail.Storage Storage Description
#1 44.10' 57 cf 4.00'D x 4.50'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 44.10' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   

Inlet / Outlet Invert= 44.10' / 42.00'   S= 0.0210 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=11.92 cfs @ 12.16 hrs  HW=57.94'   (Free Discharge)
1=Culvert  (Barrel Controls 11.92 cfs @ 15.18 fps)

Summary for Pond 7P: Roof Dripline Filter & Cleanout

Inflow Area = 0.191 ac, 95.67% Impervious,  Inflow Depth > 8.21"    for  50-Year event
Inflow = 1.23 cfs @ 12.19 hrs,  Volume= 0.131 af
Outflow = 1.22 cfs @ 12.19 hrs,  Volume= 0.131 af,  Atten= 1%,  Lag= 0.0 min
Discarded = 0.03 cfs @ 12.19 hrs,  Volume= 0.039 af
Primary = 0.04 cfs @ 12.19 hrs,  Volume= 0.034 af
Secondary = 1.15 cfs @ 12.19 hrs,  Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 56.02' @ 12.19 hrs   Surf.Area= 360 sf   Storage= 294 cf

Plug-Flow detention time= 27.5 min calculated for 0.131 af (100% of inflow)
Center-of-Mass det. time= 27.5 min ( 781.4 - 753.9 )

Volume Invert Avail.Storage Storage Description
#1 52.50' 321 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.50 360 0.0 0 0
54.00 360 33.0 178 178
55.50 360 10.0 54 232
56.25 360 33.0 89 321

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 6.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.00' / 52.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Secondary 56.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#3 Device 1 52.50' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

#4 Discarded 52.50' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 48.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.19 hrs  HW=56.02'   (Free Discharge)
4=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=0.04 cfs @ 12.19 hrs  HW=56.02'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 1.57 cfs potential flow)

3=Exfiltration  ( Controls 0.04 cfs)

Secondary OutFlow  Max=1.11 cfs @ 12.19 hrs  HW=56.02'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.11 cfs @ 0.38 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.058 ac, 18.14% Impervious,  Inflow Depth = 5.49"    for  50-Year event
Inflow = 5.39 cfs @ 12.20 hrs,  Volume= 0.484 af
Outflow = 5.25 cfs @ 12.23 hrs,  Volume= 0.484 af,  Atten= 3%,  Lag= 2.1 min
Discarded = 0.17 cfs @ 12.23 hrs,  Volume= 0.179 af
Primary = 5.07 cfs @ 12.23 hrs,  Volume= 0.305 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.53' @ 12.23 hrs   Surf.Area= 2,419 sf   Storage= 2,877 cf

Plug-Flow detention time= 76.7 min calculated for 0.483 af (100% of inflow)
Center-of-Mass det. time= 77.1 min ( 887.2 - 810.1 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
52.00 1,160 0.0 0 0
53.75 2,600 100.0 3,290 3,290

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 52.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 50.00'   

Discarded OutFlow  Max=0.17 cfs @ 12.23 hrs  HW=53.53'   (Free Discharge)
2=Exfiltration  ( Controls 0.17 cfs)

Primary OutFlow  Max=5.02 cfs @ 12.23 hrs  HW=53.53'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 5.02 cfs @ 1.91 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.449 ac, 25.70% Impervious,  Inflow Depth > 3.99"    for  50-Year event
Inflow = 6.04 cfs @ 12.22 hrs,  Volume= 0.481 af
Outflow = 5.97 cfs @ 12.25 hrs,  Volume= 0.463 af,  Atten= 1%,  Lag= 1.8 min
Primary = 5.97 cfs @ 12.25 hrs,  Volume= 0.463 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.27' @ 12.25 hrs   Surf.Area= 2,246 sf   Storage= 2,956 cf

Plug-Flow detention time= 86.7 min calculated for 0.463 af (96% of inflow)
Center-of-Mass det. time= 55.5 min ( 902.1 - 846.6 )
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Volume Invert Avail.Storage Storage Description
#1 44.25' 3,358 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
44.25 1,100 0.0 0 0
45.25 1,100 40.0 440 440
45.50 1,100 33.0 91 531
47.00 1,100 10.0 165 696
48.50 2,450 100.0 2,663 3,358

Device Routing     Invert Outlet Devices
#1 Primary 44.25' 12.0"  Round Culvert   

L= 5.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 44.25' / 44.15'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.75' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 44.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 3 44.25' 2.500 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=5.96 cfs @ 12.25 hrs  HW=48.27'   (Free Discharge)
1=Culvert  (Passes 5.96 cfs of 7.10 cfs potential flow)

2=Orifice/Grate  (Weir Controls 5.83 cfs @ 2.37 fps)
3=Orifice/Grate  (Passes 0.13 cfs of 1.84 cfs potential flow)

4=Exfiltration  (Exfiltration Controls 0.13 cfs)

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 4.012 ac, 34.46% Impervious,  Inflow Depth > 5.22"    for  50-Year event
Inflow = 17.85 cfs @ 12.18 hrs,  Volume= 1.746 af
Outflow = 17.76 cfs @ 12.18 hrs,  Volume= 1.746 af,  Atten= 1%,  Lag= 0.0 min
Primary = 17.76 cfs @ 12.18 hrs,  Volume= 1.746 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 59.91' @ 12.18 hrs   Surf.Area= 13 sf   Storage= 47 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 892.4 - 892.4 )

Volume Invert Avail.Storage Storage Description
#1 38.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 37.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 37.50' / 36.00'   S= 0.0750 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=17.24 cfs @ 12.18 hrs  HW=58.77'   (Free Discharge)
1=Culvert  (Inlet Controls 17.24 cfs @ 21.95 fps)
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Summary for Pond OS4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 6.20"    for  50-Year event
Inflow = 4.95 cfs @ 12.11 hrs,  Volume= 0.416 af
Outflow = 4.94 cfs @ 12.11 hrs,  Volume= 0.416 af,  Atten= 0%,  Lag= 0.2 min
Primary = 4.94 cfs @ 12.11 hrs,  Volume= 0.416 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.20' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 24 cf

Plug-Flow detention time= 0.0 min calculated for 0.416 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 885.9 - 885.9 )

Volume Invert Avail.Storage Storage Description
#1 42.25' 47 cf 4.00'D x 3.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 42.00' 12.0"  Round Culvert   L= 110.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.00' / 37.85'   S= 0.0377 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.81 cfs @ 12.11 hrs  HW=44.12'   (Free Discharge)
1=Culvert  (Inlet Controls 4.81 cfs @ 6.12 fps)

Summary for Pond P11: Roof Drip Edge

Inflow Area = 0.096 ac, 88.04% Impervious,  Inflow Depth > 8.09"    for  50-Year event
Inflow = 0.78 cfs @ 12.09 hrs,  Volume= 0.065 af
Outflow = 0.78 cfs @ 12.09 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.03 cfs @ 12.09 hrs,  Volume= 0.033 af
Secondary = 0.76 cfs @ 12.09 hrs,  Volume= 0.032 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.02' @ 12.09 hrs   Surf.Area= 500 sf   Storage= 174 cf

Plug-Flow detention time= 28.2 min calculated for 0.065 af (100% of inflow)
Center-of-Mass det. time= 28.2 min ( 779.3 - 751.1 )

Volume Invert Avail.Storage Storage Description
#1 53.00' 290 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.00 500 0.0 0 0
54.00 500 33.0 165 165
54.25 500 100.0 125 290

Device Routing     Invert Outlet Devices
#1 Secondary 54.00' 125.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
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Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 53.00' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 46.00'   

Discarded OutFlow  Max=0.03 cfs @ 12.09 hrs  HW=54.02'   (Free Discharge)
2=Exfiltration  ( Controls 0.03 cfs)

Secondary OutFlow  Max=0.71 cfs @ 12.09 hrs  HW=54.02'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.71 cfs @ 0.32 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious,  Inflow Depth = 7.97"    for  50-Year event
Inflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af
Outflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.09 hrs,  Volume= 0.040 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.65' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.040 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 755.7 - 755.6 )

Volume Invert Avail.Storage Storage Description
#1 53.30' 9 cf 2.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 53.30' 12.0"  Round Culvert   L= 72.0'   Ke= 0.500   

Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0236 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.48 cfs @ 12.09 hrs  HW=53.64'   (Free Discharge)
1=Culvert  (Inlet Controls 0.48 cfs @ 2.00 fps)

Summary for Pond P3: CB P3

Inflow Area = 0.456 ac, 45.59% Impervious,  Inflow Depth > 6.73"    for  50-Year event
Inflow = 2.53 cfs @ 12.15 hrs,  Volume= 0.256 af
Outflow = 2.53 cfs @ 12.15 hrs,  Volume= 0.256 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.53 cfs @ 12.15 hrs,  Volume= 0.256 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.53' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 13 cf

Plug-Flow detention time= 0.3 min calculated for 0.255 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 789.2 - 789.0 )
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Volume Invert Avail.Storage Storage Description
#1 51.50' 35 cf 4.00'D x 2.75'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 51.50' 12.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 51.50' / 51.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.52 cfs @ 12.15 hrs  HW=52.52'   (Free Discharge)
1=Culvert  (Barrel Controls 2.52 cfs @ 3.90 fps)

Summary for Pond P4: YD P4

Inflow Area = 0.110 ac, 51.81% Impervious,  Inflow Depth = 6.88"    for  50-Year event
Inflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af
Outflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.83 cfs @ 12.09 hrs,  Volume= 0.063 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.28' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.063 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 785.6 - 785.5 )

Volume Invert Avail.Storage Storage Description
#1 48.75' 10 cf 2.00'D x 3.25'H Vertical Cone/Cylinder
#2 52.00' 150 cf Custom Stage Data Listed below

160 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
52.00 0
53.00 150

Device Routing     Invert Outlet Devices
#1 Primary 48.75' 12.0"  Round Culvert   L= 25.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.75' / 48.60'   S= 0.0060 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.81 cfs @ 12.09 hrs  HW=49.27'   (Free Discharge)
1=Culvert  (Barrel Controls 0.81 cfs @ 2.86 fps)

Summary for Pond P5: YD P5

Inflow Area = 0.312 ac, 48.12% Impervious,  Inflow Depth = 6.81"    for  50-Year event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af
Outflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.33 cfs @ 12.09 hrs,  Volume= 0.177 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 49.39' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 3 cf

Plug-Flow detention time= 0.1 min calculated for 0.177 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 787.3 - 787.3 )

Volume Invert Avail.Storage Storage Description
#1 48.50' 11 cf 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 52.00' 592 cf Custom Stage Data (Prismatic) Listed below (Recalc)

603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 10 0 0
53.00 680 345 345
53.30 970 247 592

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 12.0"  Round Culvert   L= 65.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.50' / 48.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.27 cfs @ 12.09 hrs  HW=49.38'   (Free Discharge)
1=Culvert  (Barrel Controls 2.27 cfs @ 4.14 fps)

Summary for Pond P8: Driveway Crossing

Inflow Area = 0.644 ac, 13.54% Impervious,  Inflow Depth = 5.80"    for  50-Year event
Inflow = 3.27 cfs @ 12.20 hrs,  Volume= 0.311 af
Outflow = 3.21 cfs @ 12.23 hrs,  Volume= 0.311 af,  Atten= 2%,  Lag= 1.6 min
Primary = 3.21 cfs @ 12.23 hrs,  Volume= 0.311 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.97' @ 12.23 hrs   Surf.Area= 232 sf   Storage= 262 cf

Plug-Flow detention time= 3.4 min calculated for 0.311 af (100% of inflow)
Center-of-Mass det. time= 3.2 min ( 818.6 - 815.4 )

Volume Invert Avail.Storage Storage Description
#1 46.75' 484 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
46.75 20 0.0 0 0
49.00 410 100.0 484 484

Device Routing     Invert Outlet Devices
#1 Primary 46.75' 12.0"  Round Culvert   L= 80.0'   Ke= 0.500   

Inlet / Outlet Invert= 46.75' / 44.00'   S= 0.0344 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=3.18 cfs @ 12.23 hrs  HW=47.96'   (Free Discharge)
1=Culvert  (Inlet Controls 3.18 cfs @ 4.05 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 3.207 ac, 31.33% Impervious,  Inflow Depth > 5.17"    for  50-Year event
Inflow = 13.52 cfs @ 12.15 hrs,  Volume= 1.383 af
Outflow = 14.04 cfs @ 12.19 hrs,  Volume= 1.330 af,  Atten= 0%,  Lag= 2.8 min
Primary = 14.04 cfs @ 12.19 hrs,  Volume= 1.330 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.44' @ 12.19 hrs   Surf.Area= 2,480 sf   Storage= 4,413 cf

Plug-Flow detention time= 47.0 min calculated for 1.328 af (96% of inflow)
Center-of-Mass det. time= 16.4 min ( 894.4 - 878.0 )

Volume Invert Avail.Storage Storage Description
#1 38.00' 4,413 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
38.00 1,000 0.0 0 0
39.00 1,000 33.0 330 330
40.50 1,000 33.0 495 825
40.75 1,000 10.0 25 850
41.00 1,000 33.0 83 933
43.00 2,480 100.0 3,480 4,413

Device Routing     Invert Outlet Devices
#1 Primary 41.75' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 38.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 38.00' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=13.69 cfs @ 12.19 hrs  HW=44.32'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 13.64 cfs @ 7.72 fps)
2=Orifice/Grate  (Passes 0.06 cfs of 2.33 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.06 cfs)

Summary for Pond RG4: Raingarden 4

Inflow Area = 0.805 ac, 46.90% Impervious,  Inflow Depth > 6.60"    for  50-Year event
Inflow = 5.05 cfs @ 12.10 hrs,  Volume= 0.443 af
Outflow = 4.95 cfs @ 12.11 hrs,  Volume= 0.416 af,  Atten= 2%,  Lag= 1.0 min
Primary = 4.95 cfs @ 12.11 hrs,  Volume= 0.416 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.97' @ 12.11 hrs   Surf.Area= 1,427 sf   Storage= 1,615 cf

Plug-Flow detention time= 68.2 min calculated for 0.415 af (94% of inflow)
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Center-of-Mass det. time= 23.7 min ( 885.9 - 862.2 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 1,646 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
42.50 400 0.0 0 0
43.50 400 33.0 132 132
43.75 400 33.0 33 165
45.25 400 10.0 60 225
45.50 400 33.0 33 258
47.00 1,450 100.0 1,388 1,646

Device Routing     Invert Outlet Devices
#1 Primary 42.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 46.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 1 42.50' 1.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=4.83 cfs @ 12.11 hrs  HW=46.96'   (Free Discharge)
1=Orifice/Grate  (Passes 0.03 cfs of 1.94 cfs potential flow)

3=Exfiltration  (Exfiltration Controls 0.03 cfs)
2=Orifice/Grate  (Weir Controls 4.79 cfs @ 2.22 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.69% Impervious,  Inflow Depth > 5.39"    for  50-Year event
Inflow = 24.15 cfs @ 12.17 hrs,  Volume= 2.485 af
Primary = 24.15 cfs @ 12.17 hrs,  Volume= 2.485 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2 - Driveway Crossing

Inflow Area = 2.939 ac, 31.03% Impervious,  Inflow Depth > 5.06"    for  50-Year event
Inflow = 12.02 cfs @ 12.16 hrs,  Volume= 1.240 af
Primary = 12.02 cfs @ 12.16 hrs,  Volume= 1.240 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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JOSEPH W. NOEL 
P.O. BOX 174 

SOUTH BERWICK, MAINE   03908 
(207) 384-5587 

 
CERTIFIED SOIL SCIENTIST                *                WETLAND SCIENTIST                *                LICENSED SITE EVALUATOR 

 
 

INTRODUCTION 
 

In November and December of 2016, a 10+/- acre parcel located off of Banfield Road in 
Portsmouth, New Hampshire (proposed parcel 266-5) was soil mapped following Site-Specific 
Soil Mapping Standards for New Hampshire and Vermont (Society of Soil Scientists of Northern 
New England, Version 4.0, February 2011).  This type of soil map uses soil series names and is 
within the technical standards of the National Cooperative Soil Survey.  The purpose of the soil 
map is to comply with the soil mapping requirements of RSA 485-A:17 and NH DES Env-Wq 
1500, Alteration of Terrain for the proposed Saint Patrick School Facility.  The estimated 
maximum size of limiting inclusions (i.e., soils that are appreciable more limiting for use) is 
2,000 square feet.  The soil mapping legend conforms to the New Hampshire State-Wide 
Numerical Soils Legend. 
 
Fifteen backhoe-excavated test pits were conducted by the undersigned on November 11, 2016.   
These test pits were solely for mapping purposes and no detailed test pit logs were completed.  A 
wetland investigation was also conducted in September of 2016 using the methodology described 
in the Corps of Engineers Wetlands Delineation Manual (1987). A base map was provided by 
Altus Engineering, Inc. that contained: 1-foot contours, existing conditions, and the wetland 
flagging. This map was used for ground control and to assist in generating the Site-Specific Soil 
Survey. 
 
A portion of the soil survey area has been developed for a playing field.  The balance of the 
property contains forested uplands and wetlands. The site is a nearly level to gently sloping knoll 
of glacial till, with finer textures soils in the wetlands.  There are also some small areas that have 
been excavated/regraded.  The hydrologic soil groups for the soil map were taken from the 
NRCS Web Soil Survey on December 5, 2016. 
 

SOIL MAP UNITS 
 

 Map Symbol: 40 
 Soil Series: Chatfield (well drained)-Hollis (well drained) complex 
 
This mapping unit represents a complex of two soil series that are similar in nature that could not 
be mapped separately (i.e., Chatfield and Hollis soils).   
 
The Chatfield and Hollis series in this mapping complex consist of well drained soils.  These 
soils formed in a thin mantle of glacial till overlying bedrock. It occurs on some of the knolls and 
sideslopes but is of limited extent.  Bedrock ranges from 10 to 40 inches.  Textures typically 
range from fine sandy loam to sandy loam.  It is gently to moderately sloped with some limited 
areas that are steeper.  Slopes range from 3-25%. The hydrologic soil group is B due to the 
Chatfield being the higher component percentage of the complex.  These map units may contain 
up to 5% of the Scituate soil series. 
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 Map Symbol: 299 
 Soil Series: Udorthents, smoothed 
 
This represents areas that contain the existing playing field, adjacent lawned locations, and 
rock/metal debris area.  Textures typically range from a fine sandy loam to loamy sand regraded 
topsoil material over a dense substratum. Bedrock is typically greater than 60 inches on these 
soils.  It is found in three mapping units within the mapping area and was most likely the 
Scituate soil series prior to disturbance. The drainage class is moderately well drained.  The 
hydrologic soil group is C.  Slope ranges are 0-15%.  These map units may contain up to 15% 
inclusions of Scituate soils.  This mapping unit is further separated into using the five 
components of the Disturbed Soil Mapping Unit Supplement: 
 
299A/dccdc 
 
Symbol 1: Drainage Class (current) Moderately Well Drained 
Symbol 2:  Parent Material (of naturally formed soil only, if present) Glacial Till 
Symbol 3:  Restrictive/Impervious Layers Mineral restrictive horizon within 40" 
Symbol 4:  Estimated Ksat (most restrictive layer excluding 3h) Not determined 
Symbol 5:  Hydrologic Soil Group C 
 
Map Symbol:  448 
 Soil Series: Scituate 
 
This series consists of moderately well drained soils that formed in dense sandy loam to loamy 
sand glacial till. This is the predominant soil type found in the mapping area.  It is located on 
high to mid-slope positions on the landscape.  The textures range from fine sandy loam to sandy 
loam to loamy fine sand.  Scituate soils have a compact densipan and may have a perched 
watertable at between 16 and 30 inches below the surface in the spring.  The hydrologic soil 
group is C.  The slope ranges are 0-25%.  These map units may contain up to 10% inclusions of 
somewhat poorly drained Raynham and somewhat poorly drained Ridgebury soils.   
 
 Map Symbol: 533 
 Soil Series: Raynham (poorly drained) 
 
This mapping unit consists of very deep, poorly drained soils that formed in fine textured 
estuarine/marine deposits.  It is found in one area and is of limited extent.  It is nearly level to 
gently sloping with textures ranging from very fine sandy loam to silt loam.  It usually classifies 
as a hydric soil.  The slopes range from 0-3%.  The hydrologic soil group is D.  This map unit 
may contain 10% inclusions of the somewhat poorly drained Raynham (non-hydric). 
 
Map Symbol:  926 
 Soil Series: Ridgebury (somewhat poorly drained) 
 
This mapping unit consists of somewhat poorly drained soils that formed in dense glacial till.  It 
is found along the western side of the mapping limits adjacent to the poorly drained Raynham 
and the moderately well drained Scituate soils.  It is nearly level to gently sloping with textures 
ranging from fine sandy loam to very fine sandy loam to sandy loam. The slopes range from 0-
8%.  The hydrologic soil group is D.  This map unit may contain 10% inclusions of the 
somewhat poorly drained Raynham and moderately well drained Scituate soils. 
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Map Unit Legend

Rockingham County, New Hampshire (NH015)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

140B Chatfield-Hollis-Canton
complex, 0 to 8 percent
slopes, rocky

9.4 93.1%

538A Squamscott fine sandy loam, 0
to 5 percent slopes

0.7 6.9%

Totals for Area of Interest 10.1 100.0%

Soil Map—Rockingham County, New Hampshire St Patrick Academy

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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INSPECTION	AND	MAINTENANCE	MANUAL	

FOR	

STORMWATER	MANAGEMENT	/	BMP	FACILITIES	
 

Saint Patrick Academy 
315 Banfield Road 

Portsmouth, NH 
Assessor’s Parcel 266-5 

 

 
Proper inspection, maintenance, and repair are key elements in maintaining a successful 
stormwater management program on a developed property.  Routine inspections ensure permit 
compliance and reduce the potential for deterioration of infrastructure or reduced water quality. 
The following responsible parties shall be in charge of managing the stormwater facilities: 
 
 
RESPONSIBLE PARTIES: 
 
 
Owner:______________________________________________________________________ 

  Name                                  Company              Phone  
 
 

Inspection:__________________________________________________________________ 
     Name                                  Company              Phone 
 
 

Maintenance:________________________________________________________________ 
        Name                        Company              Phone  

	

NOTE:	Inspection	and	maintenance	responsibilities	transfer	to	future	property	owners. 

Included	in	this	Inspection	and	Maintenance	Manual	are	the	following	components:	
	

 Drainage Features and Site BMP Functions and Maintenance Descriptions 
 Inspection and Maintenance Checklist 
 Stormwater System Operations and Maintenance Report Form 
 Smart Salting Practices Form 
 Site De-Icing Log 
 Site Watershed Map 
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RAINGARDENS,	STORMWATER	PONDS,	AND	INFILTRATION	BASINS	

Function – Raingardens and infiltration ponds provide treatment to runoff prior to directing it to 
stormwater systems by filtering sediment and suspended solids, trapping them in the bottom of the 
garden and in the filter media itself. Additional treatment is provided by the native water-tolerant 
vegetation which removes nutrients and other pollutants through bio-uptake.  Stormwater 
detention and infiltration can also be provided as the filtering process slows runoff, decreases the 
peak rate of discharge and promotes groundwater recharge. 

Detention ponds temporarily store runoff and allow for its controlled release during and after a 
storm event, decreasing peak rates of runoff and minimizing flooding.   

Raingardens, infiltration ponds, and detention ponds shall be managed (Per AGR 3800 and RSA 
430:53) to: prevent and control the spread of invasive plant, insect, and fungal species; minimize 
the adverse environmental and economic effects invasive species cause to agriculture, forests, 
wetlands, wildlife, and other natural resources of the state; and protect the public from potential 
health problems attributed to certain invasive species. 

 

Maintenance  

 Inspect annually and after significant rainfall event.  

 If a raingarden does not completely drain within 72-hours following a rainfall event, 
then a qualified professional should assess the condition of the facility to determine 
measures required to restore its filtration and/or infiltration function(s), including but 
not limited to removal of accumulated sediments and/or replacement or reconstruction 
of the filter media. 

 Replace any riprap dislodged from spillways, inlets and outlets. 

 Remove any obstructions, litter and accumulated sediment or debris as warranted 
but no less than once a year.  

 Mowing of any grassed area in or adjacent to a raingarden shall be performed on a 
monthly basis (when areas are not inundated) to keep the vegetation in vigorous 
condition.  The cut grass shall be removed to prevent the decaying organic litter from 
clogging the filter media or choking other vegetation. 

 Select vegetation should be maintained in healthy condition.  This may include 
pruning, removal and replacement of dead or diseased vegetation.  

 Remove any invasive species, Per AGR 3800 and RSA 430:53. 
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CULVERTS	AND	DRAINAGE	PIPES	

Function – Culverts and drainage pipes convey stormwater away from buildings, walkways, and 
parking areas and to surface waters or closed drainage systems.  

Maintenance  

 Culverts and drainage pipes shall be inspected semi-annually, or more often as 
needed, for accumulation of debris and structural integrity.  Leaves and other debris 
shall be removed from the inlet and outlet to insure the functionality of drainage 
structures.  Debris shall be disposed of on site where it will not concentrate back at the 
drainage structures or at a solid waste disposal facility. 

 Riprap Areas - Culvert outlets and inlets shall be inspected during annual 
maintenance and operations for erosion and scour.  If scour or creek erosion is 
identified, the outlet owner shall take appropriate means to prevent further erosion. 
Increased lengths of riprap may require a NHDES Wetlands Permit modification.  

 

CATCH	BASINS		

Function – Catch basins collect stormwater, primarily from paved surfaces and roofs.  Stormwater 
from paved areas often contains sediment and contaminants.  Catch basin sumps serve to trap 
sediment, trace metals, nutrients and debris.  Hooded catch basins trap hydrocarbons and floating 
debris. 

Maintenance  

 Remove leaves and debris from structure grates on an as-needed basis. 

 Sumps shall be inspected and cleaned (as needed) on an annual basis to protect water 
quality and infiltration capacity.  Catch basin debris shall be disposed of at a solid waste 
disposal facility. 

 

VEGETATIVE	SWALES		

Function – Vegetative swales filter sediment from stormwater, promote infiltration, and the uptake 
of contaminates.  They are designed to treat runoff and dispose of it safely into the natural drainage 
system.  

Maintenance  

 Timely maintenance is important to keep a swale in good working condition. 
Mowing of grassed swales shall be monthly to keep the vegetation in vigorous condition.  
The cut vegetation shall be removed to prevent the decaying organic litter from adding 
pollutants to the discharge from the swale.  

 Fertilizing shall be bi-annual or as recommended from soil testing.   
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 Inspect swales following significant rainfall events. 

 Woody vegetation shall not be allowed to become established in the swales or rock 
riprap outlet protection and if present shall be removed.   

 Accumulated debris disrupts flow and leads to clogging and erosion.  Remove debris 
and litter as necessary. 

 Inspect for eroded areas.  Determine cause of erosion and correct deficiency as 
required. Monitor repaired areas. 

	

LEVEL	SPREADERS	AND	VEGETATED	BUFFERS	

Function – Level spreaders covert concentrated stormwater flows into less-erosive sheet flow, 
minimizing erosion and maximizing the treatment capabilities of associated buffers.  Vegetated 
buffers, either forested or meadow, slow runoff which promotes and reduced peak rates of runoff.  
The reduced velocities and the presence of vegetation encourage the filtration of sediment and the 
limited bio-uptake of nutrients. 

	 Maintenance	

 Inspect level spreaders and buffers at least annually for signs of erosion, sediment buildup, 
or vegetation loss.  

 If a meadow buffer, provide periodic mowing as needed to maintain a healthy stand of 
herbaceous vegetation.  

 If a forested buffer, then the buffer should be maintained in an undisturbed condition, 
unless erosion occurs.  

 If erosion of the buffer (forested or meadow) occurs, eroded areas should be repaired and 
replanted with vegetation similar to the remaining buffer. Corrective action should include 
eliminating the source of the erosion problem and may require retrofit or reconstruction of the 
level spreader.  

 Remove debris and accumulated sediment and dispose of properly.  
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POROUS	PAVEMENT	

Function – Porous pavement is designed to capture rainwater runoff containing suspended solids, 
nutrients and pollutants. Proper maintenance of porous pavement is crucial for ensuring its 
longevity and functionality to infiltrate runoff. 

Maintenance  

• Signs shall be installed indicating the location of porous pavement and the special 
maintenance required. 

• New porous pavement shall be inspected several times in the first month after construction 
and at least annually thereafter.  Inspections shall be conducted after major storms to check 
for surface ponding that might indicate possible clogging. 

• Inspect annually for pavement deterioration or spalling. 

• Vacuum sweeping shall be performed 2-4 times a year.  Power washing may be required 
prior to vacuum sweeping to dislodge trapped particles. 

• Sand and abrasives shall not be used for winter maintenance, as they will clog the pores; de-
icing materials shall be used instead. 

• Never reseal or repave with impermeable materials.  If the porous pavement is damaged, it 
can be repaired using conventional, non-porous patching mixes as long as the cumulative 
area repaired does not exceed 10 percent of the paved area. 

 

ROOF	DRIP	EDGE	FILTERS	

Function – Drip edge filters provide treatment to runoff prior to directing it to stormwater systems 
by filtering sediment and suspended solids, trapping them and filter media itself. Stormwater 
detention and infiltration can also be provided as the filtering process slows runoff, decreases the 
peak rate of discharge and promotes groundwater recharge 

Maintenance  

 Inspect annually and after significant rainfall event.  

 Remove any obstructions, litter and accumulated sediment or debris as warranted 
but no less than once a year.  

 Inspect for eroded areas.  Determine cause of erosion and correct deficiency as 
required. Monitor repaired areas. 
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LANDSCAPED	AREAS	‐	FERTILIZER	MANAGEMENT	

Function – Fertilizer management involves controlling the rate, timing and method of fertilizer 
application so that the nutrients are taken up by the plants thereby reducing the chance of polluting 
the surface and ground waters.  Fertilizer management can be effective in reducing the amounts of 
phosphorus and nitrogen in runoff from landscaped areas, particularly lawns.   

Maintenance  

 Have the soil tested by your landscaper or local Soil Conservation Service for nutrient 
requirements and follow the recommendations. 

 Do not apply fertilizer to frozen ground. 

 Clean up any fertilizer spills. 

 Do not allow fertilizer to be broadcast into water bodies. 

 When fertilizing a lawn, water thoroughly, but do not create a situation where water 
runs off the surface of the lawn. 

LANDSCAPED	AREAS	‐	LITTER	CONTROL	

Function – Landscaped areas tend to filter debris and contaminates that may block drainage 
systems and pollute the surface and ground waters. 

 Maintenance  

 Litter Control and lawn maintenance involves removing litter such as trash, leaves, lawn 
clippings, pet wastes, oil and chemicals from streets, parking lots, and lawns before 
materials are transported into surface waters. 

 Litter control shall be implemented as part of the grounds maintenance program.   

	

DE‐ICING	CHEMICAL	USE	AND	STORAGE	

Function – Sand and salt are used for de-icing of drives.   

The	project	is	located	within	a	watershed	of	a	chloride‐impaired	waterbody.	Therefore,		
Salt	use	shall	be	minimized	for	de‐icing	activities.	
	

The responsible party shall employ a New	Hampshire	Certified	Salt	Applicator for winter snow 
and ice management activities.   

Maintenance  

 Salt	use	shall	be	minimized.  Sand shall be used for de-icing activities when possible.  
Salt is highly water-soluble.  Contamination of fresh water wetlands and other sensitive 
areas can occur when salt is stored in open areas.  Owner shall not store salt piles on 
site.   
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 Smart	Salting	Practices.  Owner’s representative shall review and complete the Smart 
Salting Practices form included in the appendix annually prior to de-icing activities.  

 Salt is highly water-soluble.  Contamination of fresh water wetlands and other sensitive 
areas can occur when salt is stored in open areas.  Salt piles shall be covered at all times 
if not stored in a shed.  Runoff from stockpiles shall be contained to keep the runoff from 
entering the drainage system. 

	

CONTROL	OF	INVASIVE	PLANTS	

During maintenance activities, check for the presence of invasive plants and remove in a safe 
manner as described on the following pages.  They should be controlled as described on the 
following pages.  

Invasive plants are introduced, alien, or non-native plants, which have been moved by people from 
their native habitat to a new area.  Some exotic plants are imported for human use such as 
landscaping, erosion control, or food crops.  They also can arrive as "hitchhikers" among shipments 
of other plants, seeds, packing materials, or fresh produce.  Some exotic plants become invasive and 
cause harm by:  

 becoming weedy and overgrown;  

 killing established shade trees;  

 obstructing pipes and drainage systems;  

 forming dense beds in water;  

 lowering water levels in lakes, streams, and wetlands;  

 destroying natural communities;  

 promoting erosion on stream banks and hillsides; and  

 resisting control except by hazardous chemical.  

 

GENERAL	CLEAN	UP		

Upon completion of the project, the contractor shall remove all temporary stormwater structures 
(i.e., temporary stone check dams, silt fence, temporary diversion swales, catch basin inlet basket, 
etc.).  Any sediment deposits remaining in place after the silt fence or filter barrier is no longer 
required shall be dressed to conform to the existing grade, prepared, and seeded.  Remove any 
sediment in catch basins and clean drain pipes that may have accumulated during construction. 

Once in operation, all paved areas of the site should be swept at least once annually, preferably at 
the end of winter prior to significant spring rains. 







A discharge of significant amounts of sediment may be indicated by (but is not limited to) observations of the following.   
Note whether any are observed during this inspection: 

     Notes/ Action taken: 







The owner or owner’s representative shall keep a log of de-icing activities to track the amount of de-icing materials applied to
the site.   
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TRAFFIC IMPACT ASSESSMENT UPDATE 
ST. PATRICK ACADEMY PROPOSED GYMNASIUM 

PORTSMOUTH, NEW HAMPSHIRE 
December 19, 2019 

BACKGROUND 

On January 31, 2017 this office published the report entitled “Traffic Impact Assessment - 
Proposed St. Patrick Academy” on behalf of the Hope for Tomorrow Foundation. Now that the 
Academy is in full operation, the Foundation desires to construct a standalone gymnasium 
building on their property for physical education classes and athletic events.  The purpose of this 
update is to quantify the current trip generating characteristics of the existing school, the 
anticipated changes in traffic demand due to the proposed gymnasium, and to evaluate the 
Banfield Road / Existing Site Driveway intersection in terms of traffic operations, capacity, and 
safety.  

CURRENT PROPOSAL 

The current development proposal calls for the construction of a 17,000 square-foot gymnasium 
building on the south side of the subject site. This building will be used primarily for after-school 
practices (typically from 3-6 PM) and athletic events (typically from 6-8 PM).  The building will 
also be used for occasional concerts, science fairs, dances, and pep rallies.    

On typical “practice” days, fewer parents will retrieve their children during the normal pick-up 
time (2-3 PM) since practices generally end at 6 PM, well after the peak traffic hour of the 
adjacent street system. It is reasonable to expect that parent arrivals will occur between 3-6 PM, 
as some will arrive early to watch the practice. 

On typical “event” days traffic will be affected in several different ways: 1) traveling visitors and 
referees will arrive before 6 PM and depart after 8 PM, 2) Academy staff will remain on site and 
depart after 8 PM rather than during the late afternoon, and 3) parents will arrive later in the day 
in either one or two vehicles to watch the event and then depart after 8 PM.  

Additional on-site parking is proposed adjacent to the new gymnasium building. Vehicular 
access to the gymnasium site will be provided via the existing two-way driveway that currently 
intersects the south side of Banfield Road.  Attachment 1 shows the location of the proposed 
building with respect to the site and the adjacent street system.        

EXISTING TRAFFIC VOLUMES 

To quantify the traffic demand and the travel patterns at the Banfield Road / Existing Site 
Driveway intersection, Pernaw & Company, Inc. conducted turning movement and vehicle 
classification counts at the intersection on two typical weekdays: Wednesday, November 13, 
2019 and Thursday, November 14, 2019.  These counts were conducted from 7:00 to 9:00 AM 
and from 2:00 to 6:00 PM, similar to the original traffic study.  Figure 1 summarizes this data for 
the three analysis periods: the weekday AM Street Peak Hour, the School Peak Hour, and the PM 
Street Peak Hour.  



 Pernaw & Company
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Several facts and conclusions are evident from this data:     

 The Thursday traffic volumes were generally higher than the Wednesday volumes, except 
for the weekday PM peak hour period.  Data from the higher of the two count days were 
selected for traffic projection and analysis purposes.   

 The two-way traffic volume on Banfield Road (east of the subject site) totaled 581 (AM), 
513 (School), and 603 (PM) vehicles during the three peak hour periods.  The 
predominant travel direction was eastbound during the AM peak hour; the directional 
flows were relatively balanced during the school and PM peak hour periods.    

 On the higher count days the existing school generated 239 (AM), 158 (School) and 74 
(PM) vehicle-trips during the three peak hour periods.  The majority of school traffic (56-
68%) traveled to/from points east on Banfield Road, depending upon the specific hour.   

 During the School peak hour period from 2:00 to 3:00 PM the traffic volumes on 
Banfield Road are typically lower than during the typical AM and PM commuter peak 
hour periods.  

The detail sheets summarizing the raw turning movement count data are found on Attachments 
2-11.    

CRASH HISTORY 

According to the Portsmouth Police Department there have been no reported crashes at the 
Banfield Road/Existing Site Driveway intersection since the Academy began operations (see, 
Attachment 12). The closest crashes on Banfield Road occurred at #470 (approximately 1,400 
feet west of the Academy site) and #225 (approximately 1,325 feet east of the Academy site).   

NO-BUILD TRAFFIC PROJECTIONS 

The No-Build traffic volumes for the 2030 horizon year are summarized schematically on Figure 
2.  These projections are based on the November 2019 traffic volumes, a one-percent annual 
background traffic growth rate (compounded annually) to account for normal growth in through 
traffic in the area, and a peak-month seasonal adjustment factor of 1.12 (see Attachment 13).   

 

 



 Pernaw & Company

2030 No-Build Traffic Volumes
Traffic Impact Assessment Update, St. Patrick Academy - Proposed Gymnasium, Portsmouth, NH

1978A
NORTH

Pernaw & Company, Inc

Figure 2

4
0

7
6

353
49

186
74

2
3
9

689628

E
xi

st
in

g
 S

it
e

D
ri
v
e
w

a
y AM Peak Hour

Banfield Road

3
0

4
3

263
40

268
45

1
5
8

619601

E
xi

st
in

g
 S

it
e

D
ri
v
e
w

a
y

Banfield Road

1
5

2
9

322
9

368
21

7
4

740714

E
xi

s
tin

g
 S

it
e

D
ri
ve

w
a
y

Banfield Road

Existing
Site

Existing
Site

Existing
Site

SCHOOL Peak Hour

PM Peak Hour



 

1978A 
 

5

SITE GENERATED TRAFFIC 

To estimate the quantity of vehicle-trips that will be produced by the proposed gymnasium, 
Pernaw & Company, Inc. typically utilizes the trip generation rates published by the Institute of 
Transportation Engineers (ITE) 1.  Unfortunately, there is no applicable ITE land use category.  
Consequently, the trip estimates contained herein are based upon the manual derivation that 
reflects the unique circumstances that will occur on a typical “practice” day and “event” day.   

Table 1 summarizes the results of this analysis and it shows that on “practice” days there will be 
a decrease in site traffic during the weekday School peak hour, and a slight increase during the 
PM peak hour period.  On “event” days there will be decreases during both peak hour periods, as 
most traffic will be exiting from the site after 8 PM, when the traffic volumes on Banfield Road 
are well below peak levels.   

The proposed gymnasium will not alter the traffic flow during the AM Street Peak Hour period. 

The additional traffic associated with the gymnasium is expected to mirror the traffic patterns 
observed at the existing intersection.  Attachment 14 shows the distribution of site traffic at this 
intersection on a typical practice day and event day.  The derivation of the trip generation 
estimates is found on Attachment 15. 

BUILD TRAFFIC PROJECTIONS 

The Build traffic volumes for the horizon year 2030 are summarized schematically on Figure 3.  
These projections are based on the No-Build projections, the trip generation estimates contained 
in Table 1, and the expectation that the additional trips will mirror the travel patterns observed at 
the existing intersection.  

                                                           
1 Institute of Transportation Engineers, Trip Generation, ninth edition (Washington, D.C., 2012). 



 

Entering 123 veh 0 veh 0 veh 123 veh 123 veh

Exiting 116 veh 0 veh 0 veh 116 veh 116 veh

Total 239 trips 0 trips 0 trips 239 trips 239 trips

Entering 85 veh -20 veh -30 veh 65 veh 55 veh

Exiting 73 veh -20 veh -30 veh 53 veh 43 veh

Total 158 trips -40 trips -60 trips 118 trips 98 trips

Entering 30 veh 5 veh 0 veh 35 veh 30 veh

Exiting 44 veh 0 veh -16 veh 44 veh 28 veh

Total 74 trips 5 trips -16 trips 79 trips 58 trips

       Weekday Total

Entering

Exiting

Total

1 Driveway counts conducted on 11/13/19 and 11/14/19.
2 Typical practices run from 3-6 PM.  Approximately 20 fewer parents take students at normal time (2-3 PM), and arrive between 3-6 PM to watch and take their children home after 6 PM.

Table 1

Existing      

School
 1

       Weekday AM Street Peak Hour (7:30 - 8:30 AM) 

       Weekday School Peak Hour (2:00 - 3:00 PM)

       Weekday PM Street Peak Hour (4:00 - 5:00 PM +/-)

Typical     

Practice Day 

Typical         

Event  Day 

Trip Generation Summary 
Proposed Gymnasium at St. Patrick Academy

NANA

Typical     

Practice Day 
2

Typical         

Event  Day 
3

Proposed Gymnasium Post-Development Volumes

NANANA

NA

NA

3 Typical events run from 6-8 PM.  Approximately 24 staff remain on-site and depart after 8 PM, approximately 30 fewer parents take students at normal time (2-3 PM) and arrive in 1 or 2 vehicles before/after 6 PM to 

watch and retrieve, approximately 40 travelling visitors & referees arrive before 6 PM and depart after 8 PM.

NA

NA

NA

NA

NA

NA

NA

NA
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY – UNSIGNALIZED INTERSECTIONS 

The long-range traffic projections were utilized to assess traffic operations at the existing site 
driveway intersection on Banfield Road.  This intersection was analyzed according to the 
methodologies of the Highway Capacity Manual2 as replicated by the latest edition of the 
Synchro Traffic Signal Timing Software (Version 9), which also performs unsignalized 
intersection capacity analyses.   

Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections address 
the quality of service for those vehicles turning into and out of intersecting side streets.  The 
availability of adequate gaps in the traffic stream on the major street actually controls the 
potential capacity for vehicle movements to and from the minor approach.  Levels of Service are 
simply letter grades (A-F), which categorize the vehicle delays associated with specific turning 
maneuvers.  Table 2 describes the criteria used in this analysis.  Calculations pertaining to these 
analyses are included as Attachments 16-27.   

Level of

Service

A

B > 10.0 and < 15.0

C > 15.0 and < 25.0

D > 25.0 and < 35.0

E > 35.0 and < 50.0

F

Table 2
Level-of-Service Criteria for

Unsignalized Intersections

Source:  Transportation Research Board, Highway Capacity M anual 2010.

Control Delay

(seconds/vehicle)

< 10.0

> 50.0

 

The results of the analysis for the Banfield Road/Existing Site Driveway intersection are 
summarized in Table 3 and confirm that vehicle departures from the Existing Site Driveway will 
continue to operate below capacity through 2030 with the proposed gymnasium in use on typical 
“practice” and “event” days.  By 2030 long delays (LOS F) should be expected during the 
morning peak hour period as much of the school traffic is concentrated during the peak 15-
minute interval prior to the start of the school day.  Favorably, the proposed gymnasium does not 
affect the driveway volumes during the morning peak hour period.   

The analysis also confirms that shorter delays will be encountered during the school peak hour 
and evening peak hour periods in 2030.  The westbound left-turn arrival movement from 
Banfield Road on to the site driveway will operate at LOS A and with minimal delay during all 
hours of the day through 2030, with the school gymnasium in full operation.   

 

                                                           
2 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 
 



Delay 
1

  V/C 
2

LOS
 3

Queue 
4

Delay 
1

  V/C 
2

LOS
 3

Queue 
4

Delay 
1

  V/C 
2

LOS
 3

Queue 
4

Typical Practice Day

  Existing Site Driveway - L & R-Turn Departures

2030 No-Build 54.2 0.86 F 8 15.9 0.36 C 2 13.9 0.15 B 1

2030 Build 54.2 0.86 F 8 14.1 0.26 B 1 14.0 0.15 B 1

2030 No-Build 9.2 0.11 A <1 8.1 0.04 A <1 8.2 0.02 A <1

2030 Build 9.2 0.11 A <1 8.1 0.03 A <1 8.2 0.02 A <1

Typical Event Day

  Existing Site Driveway - L & R-Turn Departures

2030 No-Build 54.2 0.86 F 8 15.9 0.36 C 2 13.9 0.15 B 1

2030 Build 54.2 0.86 F 8 13.4 0.20 B 1 13.5 0.10 B <1

2030 No-Build 9.2 0.11 A <1 8.1 0.04 A <1 8.2 0.02 A <1

2030 Build 9.2 0.11 A <1 8.0 0.03 A <1 8.2 0.02 A <1

1
 HCM Control Delay (seconds per vehicle), 

2
 HCM Volume to Capacity Ratio, 

3
 HCM Level of Service, 

4
 HCM 95th Percentile Queue (vehicles)

  Banfield Road - WB Left Turns

  Banfield Road - WB Left Turns

Table 3
STOP-Controlled Intersection Capacity Analysis

Banfield Road / Existing Site Driveway

Weekday AM Peak Hour School Peak Hour Weekday PM Peak Hour

 1978A  9
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AUXILIARY TURN LANE WARRANTS ANALYSIS  

Left-Turn Treatment - The type of treatment needed to accommodate left-turning vehicles from 
any street or highway to an intersecting side street (or driveway) can range from no treatment, 
where turning volumes are low; to the provision of a bypass lane for through traffic to travel 
around left-turning vehicles; to the addition of a formal center turn lane used exclusively by left-
turning vehicles for deceleration and storage while waiting to complete their maneuvers.  

Analysis of the 2030 Build traffic volumes at the Banfield Road/Existing Site Driveway 
intersection using NCHRP 457 guidelines confirmed that left-turn treatment is not warranted on 
Banfield Road for westbound vehicles entering the site driveway.  This means that the existing 
westbound travel lane on Banfield Road will continue to function adequately as a shared left-
through lane. Table 4 summarizes the findings of this analysis (see Attachments 28-33).   

2030 AM Build 

Volumes

2030 School 

Build Volumes

2030 PM Build 

Volumes

Typical Practice Day

 Peak Hour Inputs

74 34 24

260 302 392

402 294 333

28.5% 11.3% 6.1%

30 30 30

  Limiting Advancing Volume (veh/h) 273 437 553

  Conclusion 

NO NO NO

Typical Event Day

 Peak Hour Inputs

74 29 21

260 297 389

402 289 331

28.5% 9.8% 5.4%

30 30 30

  Limiting Advancing Volume (veh/h) 273 468 588

  Conclusion 

NO NO NO

Speed (mph)

  Left-Turn Treatment Warranted

Opposing Volume (EB)

Percent Lefts

Speed (mph)

  Left-Turn Treatment Warranted

Table 4
Left-Turn Lane Warrants Analysis

Banfield Road / Existing Site Driveway

Left-Turn Volume (WB)

Advancing Volume (WB)

Left-Turn Volume (WB)

Advancing Volume (WB)

Opposing Volume (EB)

Percent Lefts
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Right-Turn Treatment - The type of treatment needed to accommodate right-turning vehicles 
from any street or highway to any intersecting side street (or driveway) can range from a radius 
only, where turning volumes are low; to the provision of a short 10:1 right-turn taper; to the 
addition of an exclusive right-turn lane, where turning volumes and through traffic volumes are 
significant.   

Analysis of the 2030 Build traffic volumes at the Banfield Road/Existing Site Driveway 
intersection using NCHRP 457 guidelines confirmed that right-turn treatment is not warranted on 
Banfield Road for eastbound vehicles entering the existing site driveway.  This means that the 
existing eastbound travel lane on Banfield Road will continue to function adequately as a shared 
through-right lane.  The results of these analyses are summarized on Table 5 (see Attachments 
34-39).   

2030 AM Build 

Volumes

2030 School 

Build Volumes

2030 PM Build 

Volumes

Typical Practice Day

 Peak Hour Inputs

49 31 11

402 294 333

30 30 30

  Limiting Right-Turn Volume (veh/h) >1000 >1000 >1000

  Conclusion 

NO NO NO

Typical Event Day

 Peak Hour Inputs

49 26 9

402 289 331

30 30 30

  Limiting Right-Turn Volume (veh/h) >1000 >1000 >1000

  Conclusion 

NO NO NO

Right-Turn Volume (EB)

Total Approach Volume (EB)

Speed (mph)

  Add Right-Turn Bay           

Right-Turn Volume (EB)

Total Approach Volume (EB)

Speed (mph)

  Add Right-Turn Bay           

Table 5
Right-Turn Lane Warrants Analysis

Banfield Road / Existing Site Driveway
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Minor-Road Approach Treatment – The type of treatment needed to accommodate exiting 
vehicles from the minor-road approach at a stop-controlled intersection can range from a single 
lane (shared left-right lane) in low-volume conditions, to two exit lanes (exclusive left-turn lane 
and exclusive right-turn lane) where turning volumes and through traffic volumes are significant, 
to multiple exit lanes in extreme cases.   

Analysis of the 2030 Build traffic volumes using NCHRP 457 guidelines confirmed that a shared 
left-right lane on the existing site driveway approach to Banfield Road is sufficient for the 
anticipated traffic volumes.  The results of these analyses are summarized on Table 6 (see 
Attachments 40-45).      

2030 AM Build 

Volumes

2030 School 

Build Volumes

2030 PM Build 

Volumes

Typical Practice Day

 Peak Hour Inputs

662 596 725

66 59 66

116 53 44

  Limiting Minor-Road Volume (veh/h) 344 346 324

  Conclusion 

NO NO NO

Typical Event Day

 Peak Hour Inputs

662 586 720

66 58 64

116 43 28

  Limiting Minor-Road Volume (veh/h) 344 349 320

  Conclusion 

NO NO NO

Major-Road Volume (EB-WB)

% Right-Turns on Minor (NB)

Minor-Road Approach Volume

  Consider TWO Approach Lanes

Major-Road Volume (EB-WB)

% Right-Turns on Minor (NB)

Minor-Road Approach Volume

  Consider TWO Approach Lanes

Table 6
Minor-Road Approach Geometry

Banfield Road / Existing Site Driveway
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STUDY UPDATE FINDINGS AND RECOMMENDATIONS 

Based on the existing conditions data collected at the Banfield Road/Existing Site Driveway, the 
anticipated traffic increases from the proposed gymnasium, and the analysis of the 2030 horizon 
year traffic volumes, Pernaw & Company, Inc. concludes that: 

1. During the morning peak hour, traffic levels were highest from 7:30 to 9:30 AM on both 
count days. The higher driveway volume occurred on Thursday, November 14, 2019 
when a total of 239 vehicles was observed arriving/departing from the site driveway. The 
majority of school vehicles traveled to/from points east on Banfield Road.    

2. During the school peak hour (2:00 to 3:00 PM), the higher driveway volume occurred on 
Thursday, November 14, 2019 when a total of 158 vehicles was observed 
arriving/departing from the site driveway. Similarly, the majority of school vehicles 
traveled to/from points east on Banfield Road.    

3. During the evening peak hour, traffic levels were highest from 3:45 to 4:45 PM on 
Wednesday, November 13, 2019 when a total of 74 vehicles was observed 
arriving/departing from the site driveway.  Again, the majority of school vehicles traveled 
to/from points east on Banfield Road.    

4. The trip generation analysis indicates that on “practice” days the proposed gymnasium 
will result in traffic decreases during the weekday School peak hour, and a slight increase 
during the PM peak hour period.  This is primarily due to fewer student “pick-ups” 
immediately after school; with more site departures occurring after 6:00 PM when 
practices have ended.  On “event” days there will be decreases during both the school and 
evening peak hour periods, as most traffic will be arriving prior to 6:00 PM and departing 
after 8:00 PM, when most events typically end.     

5. The intersection capacity and Level of Service analyses indicate that all applicable traffic 
movements will operate below capacity through 2030 on both practice days and event 
days.  Long delays will continue to be encountered during the morning peak hour as most 
traffic is concentrated during the 15-minute interval prior to the start of the school day.  
Favorably, the proposed gymnasium will not alter the traffic demand during the AM peak 
hour period. 

6. The 2030 horizon year auxiliary turn lane warrants analyses confirmed that this 
intersection will continue to operate safely and efficiently with one shared general-
purpose travel lane on each approach to this intersection.   

To conclude, the recent traffic counts, future projections and technical analyses contained herein 
demonstrate that the Banfield Road/Existing Site Driveway intersection is capable of 
accommodating the anticipated traffic changes as a result of the proposed gymnasium project, 
and that physical modifications to the subject intersection are not necessary.    

 

            

Attachments 



 

1978A 
 

14

 

 

 

 

 

 

 

ATTACHMENTS 




























































































	Saint_Patrick_Academy_01-29-20_plan_set_Wed_Jan_29_2020_08-28-38.pdf
	Scan_1294-01
	Scan_1294-02
	Scan_1294-03
	Scan_1295-01
	Scan_1295-02
	Scan_1295-03
	Scan_1295-04
	Scan_1295-05
	Scan_1295-06
	Scan_1295-07
	Scan_1295-08
	Scan_1295-09
	Scan_1295-10
	Scan_1295-11
	Scan_1295-12
	Scan_1295-13
	Scan_1295-14
	Scan_1295-15
	Scan_1295-16
	Scan_1295-17
	Scan_1295-18
	Scan_1296-01
	4801.2 cover-updated-01-29-2020.pdf
	Sheets and Views
	cover



	4801_st_pats_gym_supporting_docs_Wed_Jan_29_2020_08-29-51.pdf
	4801.2-exhibits-city-submission-2020-01-29
	application checklist
	4801-St Pats PH1_mylar
	1978A TIA Update 121919 pernaw

	4801_st_pats_gym_supporting_docs_Wed_Jan_29_2020_08-29-51.pdf
	4801.2-exhibits-city-submission-2020-01-29
	application checklist
	4801-St Pats PH1_mylar
	1978A TIA Update 121919 pernaw

	4801.2-06_Drainage_Report_012920_Wed_Jan_29_2020_11-54-33.pdf
	4801.2-AoT-Cover
	01-4801-City-TOC
	02-USGS-St-pats
	4801.2-Narrative
	FM33015C0270E
	aerial2
	4801.2 bmp_RG-B
	Storage Table RG B
	4801.2 bmp_drip filter
	Storage Table - drip Edge
	4801-St Pats_Extreme Precip
	4801-AoT-InspectionMaintenance
	4801-AoT-InspectionMaintenance-checklists
	4801.2 W-1 Pre WS.pdf
	Sheets and Views
	W-4 Post WS
	WORK



	4801.2 W-2 POST WS.pdf
	Sheets and Views
	W-4 POST WS
	WORK




	4801.2-07_SW_Inspection_Manual_012920_Wed_Jan_29_2020_11-55-15.pdf
	4801.2 W-2 POST WS.pdf
	Sheets and Views
	W-4 POST WS
	WORK







