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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:

e 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.

e 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) . 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.

! Institute of Transportation Engineers, Trip Generation, ninth edition (Washington, D.C., 2012).
1978A 5



9 V8.6l

‘INd 8 Jeye uedap pue |\d 9 810joq SALLIE SoaI8401 9 SIONSIA Buljoael) O Ajlejewixoidde ‘easu}al pue yojem

0} Nd 9 Jele/21048q SB|IIYBA Z 10 | Ul BALIE PUB (Nd £-Z) SWil} [ewiou Je sjuapnis axe; syualed Jemsy Og Alejewixoidde ‘Nd g Jeye Hedap pue ajis-uo ulewsal yels iz Ajejewrxoiddy “Nd -9 wouy un. sjusae [ealdA |
“INd 9 Je}e Loy UBIP|IYD Jiay} 8.} PUB UOeM O} [N 9-€ USBMIB] BALLIE PUB ‘(Nd £-Z) BWI} [BWLIOU Je SJUSPN;s @)e) sjualed Jemay 0z Algjewxoddy “Nd 9-€ oy uns seonoeld [eoldA L,

‘6L/L/LL PUB 61/EL/L | UO P3JONPUOD SIUNOD ABMOALQ |

VN VN VN VN VN leljoL

VN VN VN VN VN Bunixg

VN VN VN VN VN Buueyug
lejo] Aepyoap

sdu} 8 sdu} 6L sduy 9|~ sduy g sdu} ¥, leljoL

Uah 82 UaR v¥ Uan 91- 43R 0 3R v¥ X3

yaa 0g yaa ge ysa 0 yaa g CELWIIS Buuejug

(~/+ Nd 00:G - 00:¥) 1noH Xead 19e4S Nd Aepyoam

sdu 86 sduy 811 sduy 09- sduy ot~ sdu 851 leiol
VETNS U3A €5 UaA 0E- UaA 0z WA €L Bunxg
Yyen gg Yyen g9 YaA 0g- YyaA 0z- Yo g8 Bupez

(AN 00:€ - 00:2) INOH Xead |00yoS Aepyes

sdu) 6£2 sdu) 6£2 sdu 0 sdu 0 sduy 6eZ le101
UsA 91T UsA 91T UaA 0 Uan 0 UsA 91T Bunix3
yon €zl Yyon €21 YA 0 YA 0 oA €21 Buusiuz

(AV 0€:8 - 0£:2) INOH Yead 19a1S NV Aepyesm

Aeq jueng Aeq aon0e1d e Aeq juaAg 2 Aeq aon0e1d , loouds
[eoidA L [eodA L jeoidA | jeaidA | Bunsixg
sawnjo juawdoljanag-}sod wniseuwAo) pasodoid

Awapeay youjed 1S Je wniseuwAs pasodoid

L alqeL

Aewwng uoneisauas duj

“Uj ‘AUEdWo) B MEUIBd "D uaydals



Pernaw & Company, Inc

2030 (Practice Day) 2030 (Event Day)

186 186

Banfield Road F 74 Banfield Road F 74

628 689 628 689
— 353 — — 353 —
ar qar
497 49
o O o ©
<~ <~

AM Peak Hour

520 |
239

gl

Existing Site
Driveway
Existing Site
Driveway

<«— 268 ) «— 268
Banfield Road 3 Banfield Road 29
584 596 575 585
263 —» 263 —»
AN @ v
N ™ — N

:| SCHOOL Peak Hour

[1a |
118
98

Existing Site
Driveway
Existing Site
Driveway

< 368 <— 368
Banfield Road r 24 Banfield Road r 21
716 | 700 |
716 27— 743 709 27— 729
11 j ﬁ f' 9 -; ﬁ r
e o

PM Peak Hour

58 |
58

Existing Site
Driveway
Existing Site
Driveway

1978A

NORTH %
2030 Build Traffic Volumes
Traffic Impact Assessment Update, St. Patrick Academy - Proposed Gymnasium, Portsmouth, NH

Figure 3




N

Stephen G. Pernaw & Company, Inc.

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 Manual’ 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 Criteria for
Table 2 . j .
Unsignalized Intersections

Level of Control Delay

Service (seconds/vehicle)
A <10.0
B > 100 and < 15.0
Cc > 150 and < 25.0
D > 250 and < 350
E > 350 and < 50.0
F >50.0

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

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.

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

Table 4

Left-Turn Lane Warrants Analysis

Banfield Road / Existing Site Driveway

2030 AM Build 2030 School 2030 PM Build
Volumes Build Volumes Volumes
Typical Practice Day
Peak Hour Inputs
Left-Turn Volume (WB) 74 34 24
Advancing Volume (WB) 260 302 392
Opposing Volume (EB) 402 294 333
Percent Lefts 28.5% 11.3% 6.1%
Speed (mph) 30 30 30
Limiting Advancing Volume (veh/h) 273 437 553
Conclusion
Left-Turn Treatment Warranted NO NO NO
Typical Event Day
Peak Hour Inputs
Left-Turn Volume (WB) 74 29 21
Advancing Volume (WB) 260 297 389
Opposing Volume (EB) 402 289 331
Percent Lefts 28.5% 9.8% 5.4%
Speed (mph) 30 30 30
Limiting Advancing Volume (veh/h) 273 468 588
Conclusion
Left-Turn Treatment Warranted NO NO NO
1978A 10
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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).

Table 5 Right-Turn Lane Warrants Analysis
Banfield Road / Existing Site Driveway

2030 AM Build 2030 School 2030 PM Build
Volumes Build Volumes Volumes
Typical Practice Day
Peak Hour Inputs
Right-Turn Volume (EB) 49 31 11
Total Approach Volume (EB) 402 294 333
Speed (mph) 30 30 30
Limiting Right-Turn Volume (veh/h) >1000 >1000 >1000
Conclusion
Add Right-Turn Bay NO NO NO
Typical Event Day
Peak Hour Inputs
Right-Turn Volume (EB) 49 26 9
Total Approach Volume (EB) 402 289 331
Speed (mph) 30 30 30
Limiting Right-Turn Volume (veh/h) >1000 >1000 >1000
Conclusion
Add Right-Turn Bay NO NO NO

1978A 11
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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).

Minor-Road Approach Geometry

Table 6 . ‘. . .
Banfield Road / Existing Site Driveway
2030 AM Build 2030 School 2030 PM Build
Volumes Build Volumes Volumes
Typical Practice Day
Peak Hour Inputs
Major-Road Volume (EB-WB) 662 596 725
% Right-Turns on Minor (NB) 66 59 66
Minor-Road Approach Volume 116 53 44
Limiting Minor-Road Volume (veh/h) 344 346 324
Conclusion
Consider TWO Approach Lane NO NO NO
Typical Event Day
Peak Hour Inputs
Major-Road Volume (EB-WB) 662 586 720
% Right-Turns on Minor (NB) 66 58 64
Minor-Road Approach Volume 116 43 28
Limiting Minor-Road Volume (veh/h) 344 349 320
Conclusion
Consider TWO Approach Lane NO NO NO

1978A 12
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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 gylnnas%mrllﬂ:PrOJ ject,
\'i.‘l.'i"t
D

and that physical modifications to the subject intersection are not necessary. """f

Attachments
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Stephen G. Pernaw & Co., Inc. Attachment 2

P.O. Box 1721
Concord, New Hampshire 03302
Weather: Clear File Name : 1978A_INT_A_Wed_AM_& PM_723788_11-13-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date : 11/13/2019
Town/State: Portsmouth, NH PageNo :2
Banfield Road Existing Site Driveway Banfield Road
From East From South From West

Start Time  Thru Left U-Turn App.Total  Right Left| U-Turn App.Total Right  Thru  U-Turn App. Total  int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 38 15 0 53 6 2 0 8 7 64 0 71 132
07:45 AM 50 37 0 87 38 24 0 62 38 90 0 128 277
08:00 AM 44 1 0 55 22 8 0 30 5 80 0 85 170
08:15 AM | 49 2 0 51 2 2 0 4 2 56 0 58 113
Total Volume 181 65 0 246 68 36 0 104 52 290 0 342 692

%App.Total 736  26.4 0 .. 654 346 0 152 848 0
PHF . 905 439  .000 7077 447 375 000 419 342 806  .000 668 625

Peak Hour Data

58 - o
O
= @2 | as
- N North ¢ I @
g ol = g
< ol u“‘JE S " By
2= > Peak Hour Begins at 07:30 AM @ NER=
,g-_’ | ®r - v 248 g o
5 ;| o
2 = o'E CARS = 2
” 52 = TRUCKS 3 ML
S 2 3o a2
L
< >
Left _Right U-Tumn
36 68 o

117 104 221
Out In Total

Existing Site Driveway




Stephen G. Pernaw & Co., Inc.
P.O. Box 1721
Concord, New Hampshire 03302

Attachment 3

Weather: Clear File Name : 1978A_INT_A_Wed_AM_&_PM_723788_11-13-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date : 11/13/2019
Town/State: Portsmouth, NH PageNo :1
_Groups Printed- CARS - TRUCKS
Banfield Road Existing Site Driveway Banfield Road
B | From East | From South | From West [

Start Time  Thru Left | U-Turn App.Total  Right Left U-Turn App.Total ~ Right — Thru  U-Turn App. Total | Int. Total
07:00 AM 21 5 0 26 1 1 0 2 3 28 0 3 59
07:15 AM 38 3 0 41 3 2 0 5 4 53 0 57 103
07:30 AM 38 15 0 53 6 2 0 8 7 64 0 71 132
07:45 AM 50 37 0 87 38 24 0 62 38 %90 0 128 277

Total 147 60 0 207 48 29 0 77 52 235 0 287 571
08:00 AM 44 11 0 55 22 8 0 30 5 80 0 85 170
08:15 AM 49 2 0 51 2 2 0 4 2 56 0 58 113
08:30 AM 49 0 0 49 2 1 0 3 0 50 0 50 102
08:45 AM | 38 1 0 39 0 2 0 2 2 72 0 74 115

Total 180 14 0 194 26 13 0 39 9 258 0 267 500

Grand Total 327 74 0 401 74 42 0 116 61 493 0 554 1071
Apprch % 81.5 18.5 0 63.8 36.2 0 11 89 0
Total %, 30.5 6.9 0 374 6.9 3.9 0 10.8 5.7 46 0 51.7
CARS 322 73 0 395 73 42 0 115 60 488 0 548 1058
% CARS 98.5 98.6 0 985 986 100 0 991 984 99 0 98.9 98.8
TRUCKS 5 1 0 6 1 0 0 1 1 5 0 6 13
% TRUCKS 1.5 1.4 0 1.5 1.4 0 0 0.9 1.6 1 0 1.1 1.2
T C"N" a T
g o o]
hd 1D M ) - < U‘lg
s T S CIg.g T
£ .2°8 grg= 11/13/2019 07:00 AM I B
2= 5 11/13/2019 08:45 AM o, b w53
2 ¥ v v FRLS 2 &
IE i 1 oW - O C’;
D oo e o § CARS < 2
5¢ © = TRUCKS g g
(] 2 Soco i%& %E_;
< »
Left Right U-Tum
2 73 0
0 1 0
42 74 i
133 115 248
20 | 1] 3
135 116 251
Out In Total
Existing Site Driveway




Stephen G. Pernaw & Co., Inc. Attachment 4
P.O. Box 1721
Concord, New Hampshire 03302

Weather: Clear File Name : 1978A_INT_A_Wed_AM_&_PM_723788_11-13-2019
Collected By: MV Site Code :1978A
Job Number: 1978A Start Date : 11/13/2019
Town/State: Portsmouth, NH PageNo :2
Banfield Road Existing Site Driveway Banfield Road
From East From South From West

Start Time  Thru Left U-Turn App.Total  Right Left U-Turn App.Total Right  Thru U-Turn App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:00 PM

02:00 PM 56 1 0 57 1 0 0 1 0 45 0 45 103
02:15 PM 45 4 0 49 0 0 0 0 3 59 0 62 111
02:30 PM 54 15 0 69 16 8 0 24 13 50 0 63 156
02:45 PM | 47 13 0 60 22 8 0 30 11 43 0 54 | 144
Total Volume 202 33 0 235 39 16 0 55 27 197 0 224 514
% App. Total | 86 14 0 1 70.9 29.1 0 L 121 87.9 0 !
PHF | .902 .550 .000 .851 443 500  .000 .458 519 .835 .000 .889 824
Peak Hour Data
B3 4 B
e K = NlE
L RE Noth « ¥y g
F R e & H
E £ = Tt Iy et W YW Y Y-TV] — @
é Nr - Nig 1 Peak Hour Begins at 02:00 PM ¥ g@ - {5!: %
& e ol € CARS ¢ §
38 1 F TRUCKS g~ [
(s} ] 3o 3‘%
< »
Left Right U-Tum
16 39 0
60 55 115
Out In Total
Existing Site Driveway




Stephen G. Pernaw & Co., Inc. Attachment 5
P.O. Box 1721
Concord, New Hampshire 03302

Weather: Clear File Name : 1978A_INT_A_Wed AM_& PM_723788_11-13-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date : 11/13/2019
Town/State: Portsmouth, NH PageNo :3
Banfield Road Existing Site Driveway Banfield Road
From East From South ~ From West

StartTime  Thru,  Left U-Turn App.Total | Right  Left. U-Turn App.Total  Right| Thru U-Turm App.Total Int. Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:45 PM

03:45 PM 71 1" 0 82 7 3 0 10 6 54 0 60 1562
04:00 PM 81 7 0 88 15 3 0 18 2 57 0 59 165
04:15 PM 75 1 0 76 6 6 0 12 0 63 0 63 151
04:30 PM | 68 2 0 70 1 3 0 4 1 84 0 85 159
Total Volume 295 21 0 316 29 15 0 44 9 258 0 267 627
% App. Total 93.4 6.6 0 | 65.9 34.1 0 | 34 96.6 -0 - |
PHF 910 477 .000 .898 483 625 .000 .611 375 768  .000 .785 .950
Peak Hour Data
N - A
°. © no|
- &E North « T &= .
g ~ ,'- c & %
F:’ =21 Peak Hour Begins at 03:45 PM 3 g;ﬁ wg = ;ﬁ
c E [ )
© ol E CARS ¢ ]
* 52 2 TRUCKS z L
o} D 3e y%‘%
[
L »
Left Right U-Tum
15 29 0
30 44 74
Out In Total
Existing Site Driveway




Stephen G. Pernaw & Co., Inc. Attachment 6

P.O. Box 1721
Concord, New Hampshire 03302
Weather: Clear File Name : 1978A_INT_A_Wed_AM_&_PM_723788_11-13-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date :11/13/2019
Town/State: Portsmouth, NH PageNo :1

_Groups Printed- CARS - TRUCKS

Banfield Road Existing Site Driveway Banfield Road
| From East ! ] From South | ] From West _

Start Time | Thru Left U-Turn App.Total  Right Left U-Tum App. Total | Right Thru | U-Turn App. Total  Int. Total
03:00 PM 54 5 0 59 9 3 0 12 0 45 0 45 116
03:15 PM 67 3 0 70 1 2 0 3 2 68 0 70 143
03:30 PM 88 4 0 92 5 0 0 5 0 56 0 56 153
03:45PM 71 11 0 82 7 3 0 10 6 54 0 60 152

Total 280 23 0 303 22 8 0 30 8 223 0 231 564
04:00 PM 81 7 0 88 15 3 0 18 2 57 0 59 165
04:15 PM 75 1 0 76 6 6 0 12 0 63 0 63 151
04:30 PM 68 2 0 70 1 3 0 4 1 84 0 85 159
04:45 PM 73 0 0 73 4 1 0 5 1 59 0 60 138
Total 297 10 0 307 26 13 0 39 4 263 0 267 613
05:00 PM 81 2 0 83 1 2 0 3 0 81 0 81 167
05:15 PM 93 0 0 93 2 3 0 5 2 60 0 62 160
05:30 PM 62 0 0 62 1 0 0 1 1 47 0 48 11
05:45 PM 47 0 0 47 2 1 0 3 1 62 0 63 113
Total 283 2 0 285 6 6 0 12 4 250 0 254 551
Grand Total 860 35 0 895 54 27 0 81 16 736 0 752 1728
Apprch % 96.1 3.9 0 66.7 33.3 0 21 97.9 0
Total % 49.8 2 0 51.8 3.1 1.6 0 47 | 0.9 42.6 0 435
CARS 846 35 0 881 54 27 0 81 15 731 0 746 1708
B % CARS 984 100 0 98.4 100 100 0 100 938 99.3 0 992 = 988
TRUCKS 14 0 0 14 0 0 0 0 1 5 0 6 20
% TRUCKS 1.6 0 0 1.6 0 0 0 0 6.2 0.7 0 0.8 1.2



Stephen G. Pernaw & Co., Inc. Attachment 7

P.O. Box 1721
Concord, New Hampshire 03302
Weather: Clear File Name : 1978A_INT_A_Thurs_AM_&_PM_723792_11-14-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date : 11/14/2019
Town/State: Portsmouth, NH Page No :2
Banfield Road Existing Site Driveway Banfield Road
From East From South From West

Start Time  Thru Left U-Turn_ App. Total  Right Left U-Turn App.Total  Right  Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 34 13 0 47 4 6 0 10 11 56 0 67 124
07:45 AM 32 45 0 77 53 22 0 75 29 103 0 132 284
08:00 AM 40 14 0 54 18 9 0 27 7 68 0 75 156
08:15 AM | 43 2 0 45 1 3 0 4 2 55 0 57 106
Total Volume 149 74 0 223 76 40 0 116 49 282 0 331 670

% App. Total  66.8  33.2 0 655 345 0 148 852 0 |
PHF 866  .411  .000 724 358 455 000 387 422 684  .000 627 590

Peak Hour Data
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Left Right U-Tum
40 76 0

123 16 239
Out In Total
Existing Site Driveway




Stephen G. Pernaw & Co., Inc. Attachment 8

P.O. Box 1721
Concord, New Hampshire 03302
Weather: Clear File Name : 1978A_INT_A_Thurs_AM_&_PM_723792_11-14-2019
Collected By: MV Site Code :1978A
Job Number: 1978A Start Date : 11/14/2019
Town/State: Portsmouth, NH PageNo :1

Groups Printed- CARS - TRUCKS

Banfield Road Existing Site Driveway Banfield Road
From East ) From South 1 i From West |
Start Time Thru Left . U-Turn | App. Total  Right Left U-Turn App. Total  Right Thru | U-Turn  App. Total  Int. Total
07:00 AM 27 2 0 29 0 1 0 1 2 25 0 27 57
07:15 AM 33 4 0 37 1 1 0 2 3 56 0 59 98
07:30 AM 34 13 0 47 4 6 0 10 11 56 0 67 124
07:45AM 32 45 o 77 53 22 o 75 29 103 0 132 284
Total 126 64 0 190 58 30 0 88 45 240 0 285 563
08:00 AM 40 14 0 54 18 9 0 27 7 68 0 75 156
08:15 AM 43 2 0 45 1 3 0 4 2 55 0 57 106
08:30 AM 48 1 0 49 1 1 0 2 1 65 0 66 117
08:45 AM | 46 1 0 47 3 1 0 4 0 58 0 58 109
Total 177 18 0 195 23 14 0 37 10 246 0 256 488
Grand Total 303 82 0 385 81 44 0 125 55 486 0 541 1051
Apprch % 78.7 213 0 64.8 35.2 0 10.2 89.8 0
Total % , 288 7.8 0 36.6 | 7.7 4.2 0 11.9 5.2 46.2 0 51.5 |
CARS 300 82 0 382 78 44 0 122 54 480 0 534 1038
- %CARS | 99 00 0 992, 963 100 0 976 982 988 0 987 988
TRUCKS 3 0 0 3 3 0 0 3 1 6 0 7 13
% TRUCKS 1 0 0 0.8 37 0 0 2.4 1.8 1.2 0 1.3 1.2
ER28 a
E il S¥8 s = S & g
e _3~g | Tale 111142019 07:00 AM ' 3
EE"’ TR 19le=y 11/14/2019 08:45 AM I Q%’D% Ew%‘s%
s ... |ooot CARS = == g
53 2 = TRUCKS ) e
O =) Jooco © ©S
SR8
] »
Left Right U-Tum
4 718 0
o, 3 0
44" 8t ]
136 122 258
1. 3 4
137 125, 262
Out In Total
Existing Site Driveway




Stephen G. Pernaw & Co., Inc. Attachment 9

P.O. Box 1721
Concord, New Hampshire 03302
Weather: Clear File Name : 1978A_INT_A_Thurs_AM_& PM_723792_11-14-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date : 11/14/2019
Town/State: Portsmouth, NH PageNo :2
Banfield Road Existing Site Driveway Banfield Road
From East From South From West

Start Time  Thru Left U-Turn App.Total  Right Left U-Turn App.Total Right  Thru U-Turn App. Total  Int. Total
Peak Hour Analysis From 02:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:00 PM

02:00 PM 50 1 0 51 1 0 0 1 0 57 0 57 109
02:15 PM 65 g 0 74 2 0 0 2 3 50 0 53 129
02:30 PM 51 16 0 67 15 8 0 23 10 58 0 68 158
02:45 PM | 48 19 0 67 25 22 0 a7 27 46 0 73 187
Total Volume 214 45 0 259 43 30 0 73 40 211 0 251 583
% App. Total 82,6 17.4 0 . 589 411 0 159 841 o
PHF 823 .592 000 875 .430 341 .000 388 370 .909 .000 .860 779
Peak Hour Data
5¢ T o
= T2 o e
§ N)'E > North ¢ g '\_‘S e &::?
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30 43 0
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Out In Total
Existing Site Driveway




Stephen G. Pernaw & Co., Inc. Attachment 10
P.O. Box 1721
Concord, New Hampshire 03302

Weather: Clear File Name : 1978A_INT_A_Thurs_AM_& PM_723792_11-14-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date : 11/14/2019
Town/State: Portsmouth, NH PageNo :3
Banfield Road Existing Site Driveway Banfield Road

B —— | ~_ FromEast e - FromSouth = From West
Start Time |  Thru | Left U-Turn App. Total| Right Left U-Turn App. Total Right ~ Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 72 2 0 74 7 2 0 9 2 61 0 63 146
04:30 PM 66 4 0 70 5 1 0 6 1 70 0 71 147
04:45 PM 67 2 0 69 2 0 0 2 0 68 0 68 139
05:00PM 77 0 0 77 0 2 0 2 1 77 0 78 157
Total Volume 282 8 0 290 14 5 0 19 4 276 0 280 589
% App. Total | 97.2 2.8 0 737 263 0 14 986 0 _
- PHF 916 500  .000 942] 500 625  .000 528 500  .896  .000 897 938
Peak Hour Data
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Stephen G. Pernaw & Co., Inc. Attachment 11

P.O. Box 1721
Concord, New Hampshire 03302
Weather: Clear File Name : 1978A_INT_A_Thurs_AM_& PM_723792_11-14-2019
Collected By: MV Site Code : 1978A
Job Number: 1978A Start Date : 11/14/2019
Town/State: Portsmouth, NH PageNo :1

Groups Printed- CARS - TRUCKS

Banfield Road Existing Site Driveway Banfield Road
| B From East ! From South | From West

Start Time  Thru Left U-Turn App.Total  Right Left U-Turn App. Total  Right Thru = U-Turn App.Total Int. Total
03:00 PM 67 4 0 71 10 4 0 14 0 54 1 55 140
03:15 PM 74 1 0 75 1 0 0 1 0 67 0 67 143
03:30 PM 98 2 0 100 8 2 0 10 1 54 0 55 165
0345PM 68 1 0 69 5 1. 0 6 1 56 0 57 132
Total 307 8 0 315 4 7 0 31 2 231 1 234 580
04:00 PM 71 5 0 76 3 4 0 7 2 58 0 60 143
04:15 PM 72 2 0 74 7 2 0 9 2 61 0 63 146
04:30 PM 66 4 0 70 5 1 0 6 1 70 0 71 147
B 04:45 PM | 67 2 0 69 2 0 0 2 0 68 0 68 139
Total 276 13 0 289 17 7 0 24 5 257 0 262 575
05:00 PM 77 0 0 77 0 2 0 2 1 77 0 78 157
05:15 PM 67 3 0 70 4 3 0 7 0 63 0 63 140
05:30 PM 56 0 0 56 0 0 0 0 0 55 0 55 111
05:45 PM 41 0 0 41 0 0 0 0. 0 54 0 54 95
Total 241 3 0 244 4 5 0 9 1 249 0 250 503
Grand Total 824 24 0 848 45 19 0 64 8 737 1 746 1658

Apprch % 97.2 28 0 70.3 29.7 0 1.1 98.8 0.1

Total %  49.7 1.4 0 511 27 1.1 0 39 0.5 445 0.1 45,

CARS 809 24 0 833 45 19 0 64 8 730 1 739 1636
% CARS  98.2 100 0 98.2 100 100 0 100 100 991 100 99.1 | 98.7
TRUCKS 15 0 0 15 0 0 0 0 0 7 0 7 22
% TRUCKS 1.8 0 0 1.8 0 0 0 0 0 0.9 0 0.9 1.3



Attachment 12

Stephen G. Pernaw

From: eric weinrieb <eric@altusengineering2.onmicrosoft.com>
Sent: Wednesday, December 4, 2019 8:41 AM

To: sgp@pernaw.com

Subject: FW: St Patricks Academy crash data

Eric

Altus Engineering, Inc.
133 Court Street

Portsmouth, NH 03801 [ — e ——————— . ..i_\\
-:I'“""M—W' R ————— ‘

i From: Nicole Pappaioanou <NPappaioanou@cityofportsmouth.com>

| Sent: Thursday, November 14, 2019 1:58 PM

! To: eric weinrieb <eric@altusengineering2.onmicrosoft.com>
Subject: RE: St Patricks Academy crash data

I ran a query for accidents on Banfield Rd from 4/1/2018 to today. | have no idea where 300 feet from the St Pat’s
driveway is on the road so | guessed. | had 2 accidents. One was located at 225 Banfield and the other was located at
470 Banfield.

Nicole Fappaioanou
Portsmouth Police DcPartmcnt
‘ Office Managcr

| Records (nit

FPhone (603)610-7446

[Fax (603)610-7670

From: eric weinrieb [mailto:eric@altusengineering2.onmicrosoft.com]
Sent: Wednesday, November 13, 2019 4:21 PM

To: Nicole Pappaioanou <NPappaiocanou@cityofportsmouth.com>

Cc: James Broom <jpatrickbroom@gmail.com>

Subject: St Patricks Academy crash data

Nichole,
Thank you for taking the time to talk to me earlier today.

As suggested attached is a request on letterhead asking for crash data for the Banfield Road area
near the new St Patricks Academy.

Thank you for your time.



Seasonal Adjustment Factors
NHDOT Group 4 (Urban Highways)

Year 2018 Monthly Data - Urban

Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

ADT
11,282
11,848
11,828
12,491
13,587
13,911
13,765
13,945
13,168
13,367
12,215
11,963

Adjustment to
Average Peak
1.13 1.24
1.08 1.18
1.08 1.18
1.02 1.12
0.94 1.03
0.92 1.00
0.93 1.01
0.92 1.00
0.97 1.06
0.96 1.04
1.07 1.17

Year 2017 Monthly Data - Urban

Month
Jan
Feb
Mar
Apr
May
Jun

Jul
Aug
Sep
Oct
Nov
Dec

ADT
12254
13494
14335
15004
15547
16310
15523
15974
15546
15104
14544
14151

Adjustment to
Average Peak
1.21 1.33
1.10 1.21
1.03 1.14
0.99 1.09
0.95 1.05
0.91 1.00
0.95 1.05
0.93 1.02
0.95 1.056
0.98 1.08
1.05 1.15

Year 2016 Monthly Data - Urban

Month
Jan
Feb
Mar
Apr
May
Jun

Jul
Aug
Sep
Oct
Nov
Dec

ADT
13573
14038
15731
16139
15705
16766
15752
16529
17007
16598
15649
14638

Adjustment to
Average Peak
1.16 1.25
1.12 1.21
1.00 1.08
0.97 1.05
1.00 1.08
0.94 1.01
1.00 1.08
0.95 1.03
0.92 1.00
0.94 1.02
1.07 1.16

IAverage Peak-Month Factor

1.12

Attachment 13

I

Stephen G. Pernaw & Company, Inc.



Attachment 14

Pernaw & Company, Inc
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Attachment

Traffic Impact Assessment Update, St. Patrick Academy - Proposed Gymnasium, Portsmouth, NH




Attachment 15

0
0

Stephen G. Pernaw & Company, Inc.

Trip Generation Derivation - Proposed Gymnasium

Parent Pick-Ups Visitors/Refs Staff ® TOTAL TRIPS
Enter Exit Enter Exit Enter Exit Enter Exit Total
Typical Event Days

2-3PM -30 -30 -30 -30 -60
3-4 PM -8 0 -8 -8
4-5 PM -16 0 -16 -16
5-6 PM 40 40 80 0 80
6-7 PM 5 5 0 5
7-8 PM 0 0 0
8-9 PM 45 40 24 0 109 109
Total: 15 15 40 40 0 55 55 110

Typical Practice Days

23PM 20 -20 -20 -20 -40
3-4 PM 5 5 0 5
4-5PM 5 5 0 5
56 PM 5 5 0 5
67 PM 5 20 5 20 25
7-8 PM 0 0 0
8-9 PM 0 0 0
Total: 0 0 0 0 0 0 0

' Event Days: 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.

Practice Days: Approximately 20 fewer parents take student at normal time (2-3 PM) and arrive between 3-6 PM to watch and
retreive.
“ Event Days: Approximately 40 travelling visitors & referees arrive before 6 PM and depart after 8 PM.
° Event Days: Approximatley 24 staff from St. Patrick remain on-site and depart after 8 PM.



Attachment 16

HCM 2010 TWSC
1. Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 13.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations oS _ g4 W
Traffic Vol, veh/h 353, 497 74 186,/ 40 76/
Future Vol, veh/h 353 49 74 186 40 76
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor B3N INE3 N2 S 2 3939
Heavy Vehicles, % 1 2 0 1 0 1
Mvmt Flow 560 78 103 258 103 195
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 638 0 1063 599
Stage 1 - - - - 599 -
Stage 2 - - - - 464 -
Critical Hdwy - - 44 - 64 821
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - F7 B -
Follow-up Hdwy - - 22 - 35 3.309
Pot Cap-1 Maneuver - - 956 - 249 503
Stage 1 - - - - b5h3 -
Stage 2 - - - - 637 2
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 956 - 218 503
Mov Cap-2 Maneuver - - - - 218 -
Stage 1 - - - - 553 -
Stage 2 - - - - b57 -
Approach EB WB NB
HCM Control Delay, s 0 26 54.2
HCM LOS F

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 347 - - 956 -
HCM Lane V/C Ratio 0.857 - - 0.108 -
HCM Conrol Delay (s) 54.2 - - 92 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 79 - - 04 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 AM No-Build Practice.syn



Attachment 17

HCM 2010 TWSC
1: Existing Site Driveway & Banfield Road

Intersection
int Delay, s/veh 13.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations | 4 %
Traffic Vol, veh/h 353749, 74 186 40,76 P
Future Vol, veh/h 353 49 74 186 40 76
Conflicting Peds, #hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor BEEINC3R T2 2ek 98030
Heavy Vehicles, % 1 2 0 1 0 1
Mvmt Flow 560 78 103 268 103 195
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 638 0 1063 599
Stage 1 - - - - 599
Stage 2 - - - - 464 -
Critical Hdwy - - 441 - 64 821
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - b4 -
Follow-up Hdwy - - 22 - 35 3.309
Pot Cap-1 Maneuver - - 956 - 249 503
Stage 1 - - - - 553 -
Stage 2 - - - - 637 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 958 - 218 503
Mov Cap-2 Maneuver - - - - 218 -
Stage 1 - - - - 553 -
Stage 2 - - - - 557 -
Approach EB WB NB
HCM Control Delay, s 0 2.6 54.2
HCM LOS F

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 347 - - 956 -
HCM Lane V/C Ratio 0.857 - - 0.108 -
HCM Control Delay (s) 54.2 - =R 0
HCM Lane LOS F - - A A
HCM 85th %tile Q(veh) 79 - - 04 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 AM Build Practice.syn



Attachment 18

HCM 2010 TWSC
1: Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 3.8
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S d W ,
Traffic Vol, veh/h 263~ 40/ 45,268, 30, 43
Future Vol, veh/h 263 40 45 268 30 43
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Nene - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 8% 8 88 8 39 39
Heavy Vehicles, % 1 3 2 2 0 0
Mvmt Flow 3060, 47 25153050 T 1D
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 353 0 737 330
Stage 1 - - - - 330 -
Stage 2 - - - - 407 -
Critical Hdwy - - 412 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 2218 - 35 33
Pot Cap-1 Maneuver - - 1206 - 389 716
Stage 1 - - - - 733 -
Stage 2 - - - - 676 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1206 - 369 716
Mov Cap-2 Maneuver - - - - 369 -
Stage 1 - - - - 733 -
Stage 2 - - - - 642 -
Approach EB WB NB
HCM Control Delay, s 0 1.2 15.9
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 516 - - 1206 -
HCM Lane V/C Ratio 0.363 - - 0.042 -
HCM Control Delay (s) 15.9 - - 81 0
HCM Lane LOS C - - A A
HCM 95th %file Q(veh) 16 - - 01 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 School No-Build Practice.syn



Attachment 19

HCM 2010 TWSC
1: Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 2.7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T g W
Traffic Vol, veh/h 26331, 34,268,722 3 _~
Future Vol, veh/h 263 31 34 268 22 31
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 8 88 88 39 39
Heavy Vehicles, % 1 3 2 2 0 0
Mvmt Flow 306 3B 39 305 656 79
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 342 0 707 324
Stage 1 - - - - 324 -
Stage 2 - - - - 383 -
Critical Hdwy - - 4142 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - = .54 -
Follow-up Hdwy - - 2218 - 35 33
Pot Cap-1 Maneuver - - 1217 - 405 722
Stage 1 - - - - 738 -
Stage 2 - - - - 694 T
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1217 - 389 722
Mov Cap-2 Maneuver - - - - 389 -
Stage 1 - - - - 738 -
Stage 2 - - - - 667 -
Approach EB WB NB
HCM Control Delay, s 0 0.9 14.1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 533 - - 1217

HCM Lane VIC Ratio 0.255 - - 0.032 -
HCM Control Delay (s) 14.1 - - 81 0
HCM Lane LOS B - - A A
HCM 95th %file Q{veh) 1 - - 01 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 School Build Practice.syn



Attachment 20

HCM 2010 TWSC
1. Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 1.3
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T g %
Traffic Vol, veh/h 32/ 9/ 1,38, 15/ 29
Future Vol, veh/h 322 9 21 368 15 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Siop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 79 79 9 9% 6 61
Heavy Vehicles, % 1 0 0 2 0 0
Mvmt Flow 408 11 23 409 25 48
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 419 0 869 414
Stage 1 - - - - 414 -
Stage 2 - - - - 455 -
Critical Hdwy - - 41 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1151 - 325 643
Stage 1 - - - - 671 -
Stage 2 - - - - 643
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 151 - 37 643
Mov Cap-2 Maneuver - - - - 37 -
Stage 1 - - - - 6711 -
Stage 2 - - - - 626 -
Approach EB WB NB
HCM Control Delay, s 0 04 13.9
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 476 - - 1151 -
HCM Lane V/C Ratio 0.152 - - 0.02 -
HCM Control Delay (s) 13.9 - - 82 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.5 - - 041 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 PM No-Build Practice.syn



Attachment 21

HCM 2010 TWSC
1: Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 1.3
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations B 4 W _
Traffic Val, veh/h 322,711, 24,368, 15 29
Future Vol, veh/h 322 11 24 368 15 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 79 79 90 9 61 61
Heavy Vehicles, % 1 0 0 2 0 0
Mvmt Flow 408 14 27 409 25 48
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 422 0 878 415
Stage 1 - - - - M5 -
Stage 2 - - - - 463 -
Critical Hdwy - - 41 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1148 - 321 642
Stage 1 - - - - 671 -
Stage 2 - - - - 638 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1148 - 31 642
Mov Cap-2 Maneuver - - - - M -
Stage 1 - - - - 871 -
Stage 2 - - - - 619 .
Approach EB WB NB
HCM Control Delay, s 0 0.5 14
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capagity (veh/h) 471 - - 1148 -
HCM Lane V/C Ratio 0.153 - - 0.023 -
HCM Control Delay (s) 14 - - 82 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 05 - - 01 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 PM Build Practice.syn



Attachment 22

HCM 2010 TWSC
1: Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 13.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations B d %
Traffic Vol, veh/h 353, 49/ 74,186 40,776~
Future Vol, veh/h 353 49 74 186 40 76
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 63 B3 72 72 39 ¥
Heavy Vehicles, % 1 2 0 1 0 1
Mvmt Flow 560 78 103 258 103 195
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 638 0 1083 599
Stage 1 - - - - 599 -
Stage 2 - - - - 464 -
Critical Hdwy - - 41 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 3.309
Pot Cap-1 Maneuver - - 056 - 249 503
Stage 1 - - - - 553 -
Stage 2 - - - - 637 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 956 - 218 503
Mov Cap-2 Maneuver - - - - 218 -
Stage 1 - - - - 553 -
Stage 2 - - - - 557 -
Approach EB WB NB
HCM Control Delay, s 0 26 54.2
HCM LOS F

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 347 - - 956 -
HCM Lane V/C Ratio 0.857 - - 0108 -
HCM Control Delay (s) 54.2 - - 92 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 79 - - 04 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 AM No-Build Event.syn



Attachment 23

HCM 2010 TWSC
1. Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 13.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S 4 ¥
Traffic Vol, veh/h 353 49 74 186/ 4076 .~
Future Vol, veh/h 33 49 74 186 40 76
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Siop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 :
Grade, % 0 - - 0 0 -
Peak Hour Factor 63 63 72 72 39 39
Heavy Vehicles, % 1 2 0 1 0 1
Mvmt Flow 560 78 103 258 103 195
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 638 0 1063 599
Stage 1 - - - - 599 =
Stage 2 - - - - 464 -
Critical Hdwy - - 441 - 64 821
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 3309
Pot Cap-1 Maneuver - - 956 - 249 503
Stage 1 - - - - 553 -
Stage 2 - - - - 637 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - 956 - 218 503
Mov Cap-2 Maneuver - - - - 218 -
Stage 1 - - - - 553 -
Stage 2 - - - - b57 -
Approach EB WB NB
HCM Control Delay, s 0 26 54.2
HCM LOS F

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 347 - - 956 -
HCM Lane V/C Ratio 0.857 - - 0.108 -
HCM Control Delay {s) 54.2 - - 92 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 7.9 - - 04 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 AM Build Event.syn



Attachment 24

HCM 2010 TWSC
1: Existing Site Driveway & Banfield Road

Intersection
Int Delay, s/veh 3.8
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations P . 4 ¥
Traffic Vol, vehh 26340,/ 45,268,730, 43
Future Vol, veh/h 263 40 45 268 30 43
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 8 8 39 39
Heavy Vehicles, % 1 3 2 2 0 0
Mvmt Flow 306 47 51 306 77 110
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 353 0 737 330
Stage 1 - - - - 330 -
Stage 2 - - - - 407 -
Critical Hdwy - - 412 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 2218 - 35 33
Pot Cap-1 Maneuver - - 1206 - 389 716
Stage 1 - - - - 733 -
Stage 2 - - - - 676 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1206 - 369 716
Mov Cap-2 Maneuver - - - - 369 -
Stage 1 - - - - 733 -
Stage 2 - - - - 642 -
Approach EB WB NB
HCM Control Delay, s 0 1.2 15.9
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 516 - - 1206 -
HCM Lane V/C Ratio 0.363 - - 0.042 -
HCM Control Delay (s) 15.9 - - 81 0
HCM Lane LOS C - - A A
HCM 95th %tile Q{veh) 1.6 - - 04 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 School No-Build Event.syn



Attachment 25

HCM 2010 TWSC
1: Existing Site Driveway & Banfield Road

Intersection
int Delay, s/veh 22
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T g W
Traffic Vol, veh/h 263 /2629 .,-%68. 18,25,
Future Vol, veh/h 283 26 29 268 18 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 8 88 39 39
Heavy Vehicles, % 1 3 2 2 0 0
Mvmt Flow 306 30 33 305 46 64
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 336 0 692 321
Stage 1 - - - - 32 -
Stage 2 - - - - 3N -
Critical Hdwy - - 412 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - 54 -
Follow-up Hdwy - - 2.218 - 35 33
Pot Cap-1 Maneuver - = 1223 - 413 T4
Stage 1 - - - - 740 -
Stage 2 - - - - 702 -
Platoon blocked, % - - -
Mov Cap-1 Manetiver - - 1223 - 400 724
Mov Cap-2 Maneuver - - - - 400 -
Stage 1 - - - - 740 -
Stage 2 - - - - 680 -
Approach EB WB NB
HCM Control Delay, s 0 0.8 13.4
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 541 - - 1223 -
HCM Lane V/C Ratio 0.204 - - 0.027 -
HCM Control Delay (s) 13.4 - - 8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.8 - - 01 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 School Build Event.syn



HCM 2010 TWSC

1. Existing Site Driveway & Banfield Road

Attachment 26

Intersection
int Delay, s/veh 1.3
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations b 4 %
Traffic Vol, veh/h 322 9,721~ 368 15,20~
Future Vol, veh/h 322 9 21 368 15 29
Conflicting Peds, #fhr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 79 79 9 9 6 61
Heavy Vehicles, % 1 0 0 2 0 0
Mvmt Flow 408 11 23 409 26 48
Major/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 0 419 0 869 414
Stage 1 - - - - 414 -
Stage 2 - - - - 455 -
Critical Hdwy - - 41 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1151 - 325 643
Stage 1 - - - - 671 -
Stage 2 - - - - 643
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1151 - 37T 643
Mov Cap-2 Maneuver - - - - 37 -
Stage 1 - - - - 6N -
Stage 2 - - - - 626 -
Approach EB WB NB
HCM Control Delay, s 0 04 13.9
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 476 - - 1151 -
HCM Lane V/C Ratio 0.152 - - 002 -
HCM Control Delay (s) 139 - - 82 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 05 - - 01 -

Stephen G. Pernaw & Co., Inc.

Synchro 10 Report
1978A 2030 PM No-Build Event.syn



Attachment 27

HCM 2010 TWSC
1. Existing Site Driveway & Banfield Road

Intersection
Int Delay, siveh 0.9
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 % .
Traffic Vol, vef/h 322/ 9/ 21,7368,/ 10,718,
Future Vol, veh/h 322 9 29 368 10 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 79 79 8% 9 61 61
Heavy Vehicles, % 1 0 0 2 0 0
Mvmt Flow 408 11 23 409 16 30
Maijor/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 419 0 869 414
Stage 1 - - - - 414 -
Stage 2 - - - - 45b5 -
Critical Hdwy - - 41 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - 5.4 -
Follow-up Hdwy - 22 35 33
Pot Cap-1 Maneuver - - 1151 325 643
Stage 1 - - - - 671 -
Stage 2 - - - - 643 -
Platoon blocked, % - - -
Mov Cap-1 Manguver - - 1151 - #7643
Mov Cap-2 Maneuver - - - - 317 -
Stage 1 - - - - 671 -
Stage 2 - - - - 626 -
Approach EB WB NB
HCM Control Delay, s 0 04 13.5
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 470 - - 1151 -
HCM Lane V/C Ratio 0.098 - - 002 -
HCM Control Delay (s) 13.5 - - 82 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(vehy) 0.3 - - 01 -

Synchro 10 Report
Stephen G. Pernaw & Co., Inc. 1978A 2030 PM Build Event.syn



Attachment 28
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Attachment 29
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Attachment 30
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Attachment 31
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Attachment 32
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Appendix:

New Gymnasium Project
at Saint Patrick Academy
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Page 1

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.

ALTUS ENGINEERING, INC. St. Patrick Academy
December 2019 Portsmouth, NH



Page 2
Post-Development (Proposed Site Design)

The Hope for Tomorrow Foundation (HFTF) is proposing to construct a new 16,800 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%
ALTUS ENGINEERING, INC. St. Patrick Academy

December 2019 Portsmouth, NH
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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

2-Yr Storm |10-Yr Storm | 25-Yr Storm | 50-Yr Storm
(3.23 inch) | (4.90inch) | (6.21inch) | (7.45 inch)
POA #1 — Banfield Road
Pre 6.15 12.60 16.66 25.51
Post 5.76 11.86 15.87 22.56
Net Change -0.39 -0.74 -0.79 -2.95
POA #2 — Driveway Crossing
Pre 3.18 6.81 9.61 12.66
Post 2.46 4.63 7.46 11.57
Net Change -0.72 -2.18 -2.15 -1.09

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 335 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.

ALTUS ENGINEERING, INC. St. Patrick Academy
December 2019 Portsmouth, NH
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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.

ALTUS ENGINEERING, INC. St. Patrick Academy
December 2019 Portsmouth, NH
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@Eﬁmmﬁ or FILTRATION PRACTICE DESIGN CRITERIA

nvironmental

Services (Env-Wq 1508.07)

Type/Node Name: Node RG-B: Raingarden B

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 A; = Impervious area draining to the practice

(11 | = percent impervious area draining to the practice, in decimal form
101111 S R v = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xRvx A

cf WQV conversion (ac-in x 43,560 sf/ac x 1{t/12”)

cf 25% x WQV (check calc for sediment forebay volume)
cf 75% x WQV (check calc for surface sand filter volume)
NR-Roof Only Method of Pretreatment? (not required for clean or roof runof¥)
N/A cf Vgep = sediment forebay volume, if used for pretreatment < >25%WQV
1,100 sf Ag, = surface area of the practice
2.50 iph Ksatppgigny = design infiltration rate’'

Yes Yes/No  If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?

TDRAIN = dl‘ain tlme =V / (ASA * IDESIGN) é S 72-hrs

45.50 feet Egc = elevation of the bottom of the filter course material®

4425 feet Eyp = invert elevation of the underdrain (UD), if applicable

45.00 feet Egywr = 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)

Drc o up = depth to UD from the bottom of the filter course €>1
Dk o rock = depth to bedrock from the bottom of the filter course <>1
Drc o suwr = depth to SHWT from the bottom of the filter course €>1
Peak elevation of the 50-year storm event (infiltration can be used in analysis)

Elevation of the top of the practice
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
€ 18", or 24" if
inches Dy = filter course thickness within GPA
Sheet Note what sheet in the plan set contains the filter course specification
Yes/No  Access grate provided? < yes




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", or 24" if
inches Dy = filter course thickness within GPA
Sheet D-7 Note what sheet in the plan set contains the filter course specification
4.0 :1 Pond side slopes < >3
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 Ag, = surface area of the pervious pavement

#DIV/0! :1 ratio of the contributing area to the pervious surface area < 51

€ 12", or 18" if
within GPA
Sheet Note what sheet in the plan set contains the filter course spec. € 304.1sand

inches Dy = filter course thickness

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat 4, includes factor of safey.
See Env-W(q 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.

2018



4801.2 POST-Ph2-Gym Type lll 24-hr 50-Year Rainfall=8.57"

Prepared by Altus Engineering, Inc. Printed 12/19/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 11P: Raingarden B @

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
44 .25 1,100 0 46.85 1,100 679
44.30 1,100 22 46.90 1,100 685
44 .35 1,100 44 46.95 1,100 690
44.40 1,100 66 47.00 1,100 696
44 .45 1,100 88 47.05 1,145 784
44.50 1,100 110 47.10 1,190 873
44.55 1,100 132 4715 1,235 962
44.60 1,100 154 47.20 1,280 1,051
44.65 1,100 176 47.25 1,325 1,140
44.70 1,100 198 47.30 1,370 1,228
44.75 1,100 220 47.35 1,415 1,317
44.80 1,100 242 47.40 1,460 1,406
44.85 1,100 264 47.45 1,505 1,495
44.90 1,100 286 47.50 1,550 1,583
44.95 1,100 308 47.55 1,595 1,672
45.00 1,100 330 47.60 1,640 1,761
45.05 1,100 352 47.65 1,685 1,849
45.10 1,100 374 47.70 1,730 1,938
4515 1,100 396 47.75 1,775 2,027
45.20 1,100 418 47.80 1,820 2,116
45.25 1,100 440 47.85 1,865 2,205
45.30 1,100 458 47.90 1,910 2,293
45.35 1,100 476 47.95 1,955 2,382
45.40 1,100 494 48.00 2,000 2,471
45.45 1,100 513 48.05 2,045 2,559
45.50 1,100 531 48.10 2,090 2,648
45.55 1,100 536 48.15 2,135 2,737
45.60 1,100 542 48.20 2,180 2,826
45.65 1,100 547 48.25 2,225 2,915
45.70 1,100 553 48.30 2,270 3,003
45.75 1,100 558 48.35 2,315 3,092
45.80 1,100 564 48.40 2,360 3,181
45.85 1,100 569 48.45 2,405 3,270
45.90 1,100 575 48.50 2,450 3,358
45.95 1,100 580
46.00 1,100 586
46.05 1,100 591
46.10 1,100 597
46.15 1,100 602
46.20 1,100 608
46.25 1,100 613
46.30 1,100 619
46.35 1,100 624
46.40 1,100 630
46.45 1,100 635
46.50 1,100 641
46.55 1,100 646
46.60 1,100 652
46.65 1,100 657
46.70 1,100 663
46.75 1,100 668
46.80 1,100 674




@Eﬁmmﬁ 3 FILTRATION PRACTICE DESIGN CRITERIA
nvironmental

Services (Env-Wq 1508.07)

Type/Node Name: Node 7P: Roof Dripline Filter

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 A; = Impervious area draining to the practice

VRN St [ = percent impervious area draining to the practice, in decimal form
(VTORRNi 11 S R v = Runoft coefficient = 0.05 + (0.9 x I)

0.17 ac-in WQV=1"xRvx A

623 cf WQYV conversion (ac-in x 43,560 sf/ac x 1{t/12”)

156 cf 25% x WQV (check calc for sediment forebay volume)
467 cf 75% x WQV (check calc for surface sand filter volume)
NR-roof Method of Pretreatment? (not required for clean or roof runof¥)
N/A cf Vgep = sediment forebay volume, if used for pretreatment < >25%WQV
360 sf Aga = surface area of the practice
2.50 iph Ksatppgigny = design infiltration rate’'

Yes Yes/No  If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?

TDRAIN = dl‘ain tlme =V / (ASA * IDESIGN) é S 72-hrs

54.00 feet Egc = elevation of the bottom of the filter course material®

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

50.00 feet Egywr = 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)

Drc o up = depth to UD from the bottom of the filter course €>1
Dk o rock = depth to bedrock from the bottom of the filter course <>1
Drc o suwr = depth to SHWT from the bottom of the filter course €>1
Peak elevation of the 50-year storm event (infiltration can be used in analysis)

Elevation of the top of the practice
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
€ 18", or 24" if
inches Dy = filter course thickness within GPA
Sheet Note what sheet in the plan set contains the filter course specification
Yes/No  Access grate provided? < yes




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", or 24" if
inches Dy = filter course thickness within GPA
Sheet D-7 Note what sheet in the plan set contains the filter course specification
10.0 :1 Pond side slopes < >3
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 Ag, = surface area of the pervious pavement

#DIV/0! :1 ratio of the contributing area to the pervious surface area < 51

€ 12", or 18" if
within GPA
Sheet Note what sheet in the plan set contains the filter course spec. € 304.1sand

inches Dy = filter course thickness

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat 4, includes factor of safey.
See Env-W(q 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 roofline drip filter is in addition ot the Raingarden B.
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.
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4801.2 POST-Ph2-Gym Type lll 24-hr 50-Year Rainfall=8.57"

Prepared by Altus Engineering, Inc. Printed 12/19/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 7P: Roof Dripline Filter & Cleanout

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
52.50 360 0 55.10 360 218
52.55 360 6 55.15 360 220
52.60 360 12 55.20 360 221
52.65 360 18 55.25 360 223
52.70 360 24 55.30 360 225
52.75 360 30 55.35 360 227
52.80 360 36 55.40 360 229
52.85 360 42 55.45 360 230
52.90 360 48 55.50 360 232
52.95 360 53 55.55 360 238
53.00 360 59 55.60 360 244
53.05 360 65 55.65 360 250
53.10 360 71 55.70 360 256
53.15 360 77 55.75 360 262
53.20 360 83 55.80 360 268
53.25 360 89 55.85 360 274
53.30 360 95 55.90 360 280
53.35 360 101 55.95 360 286
53.40 360 107 56.00 360 292
53.45 360 113 56.05 360 298
53.50 360 119 56.10 360 303
53.55 360 125 56.15 360 309
53.60 360 131 56.20 360 315
53.65 360 137 56.25 360 321
53.70 360 143
53.75 360 149
53.80 360 154
53.85 360 160
53.90 360 166
53.95 360 172
54.00 360 178
54.05 360 180
54.10 360 182
54.15 360 184
54.20 360 185
54.25 360 187
54.30 360 189
54.35 360 191
54.40 360 193
54.45 360 194
54.50 360 196
54.55 360 198
54.60 360 200
54.65 360 202
54.70 360 203
54.75 360 205
54.80 360 207
54.85 360 209
54.90 360 211
54.95 360 212
55.00 360 214
55.05 360 216




Extreme Precipitation Tables

Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Location
Longitude
Latitude
Elevation
Date/Time

Smoothing  Yes
State

New Hampshire

70.788 degrees West

43.044 degrees North
0 feet
Sun, 22 Dec 2019 12:46:51 -0500

Extreme Precipitation Estimates

Smin|10min{15min}30min{60min|120min 1hr | 2hr | 3hr | 6hr | 12hr | 24hr | 48hr 1day | 2day |4day | 7day |10day
Iyr | 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 1032 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
Syr {037 0.58 | 0.73 ] 0.98 | 1.25 | 1.61 | Syr |1.08]1.47}1.89]2.44) 3.15 | 4.09 | 4.61 | Syr | 3.62 | 4.43 | 5.07 | 597 | 6.74 | Syr
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 | 5.356.13 | 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 J10.69{12.65{200yr| 9.46 |12.16]13.89|15.69{17.16 [200yr
S500yr| 0.80 ) 1.32 | 1.72 | 2.49 | 3.49 | 4.78 |500yr|3.01}4.3915.79{7.74]10.29]13.60{16.27{500yr|12.03}15.65)17.86{19.98{21.68 {S00yr
Lower Confidence Limits
Smin|10min|{15min]30min|60min|120min 1hr | 2hr | 3hr | 6hr |12hr{24hr]48hr 1day| 2day |4day| 7day [10day
lyr | 0.23] 036 | 0.44 | 0.59 | 0.73 | 0.89 | 1yr ]0.63]0.87]0.92J1.33) 1.67|2.24]2.55| 1yr |1.99]2.45]2.88)3.17| 3.91 | 1yr
2yr 1032 0.49 ] 0.60 | 0.81 | 1.00 | 1.19 | 2yr J0.86]1.16J1.37]1.82]2.34]3.08]3.48 | 2yr |2.723.35|3.85]4.58 | 5.11 | 2yr
Syr 1 0.35] 0.54 ] 0.67 | 0.92 | 1.17 | 1.41 | 5yr |1.01]1.38]1.61)2.12}2.733.82|4.24 | Syr |3.38]4.08 | 4.76] 5.59] 6.30 | Syr
10yr | 0.39] 0.60 | 0.74 | 1.03 | 1.33 | 1.60 | 10yr |1.15}1.57{1.81]2.3913.06]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
S50yr0.49) 0.74 | 0.92 | 1.32 | 1.78 | 2.18 | SOyr |1.54]2.13]2.35{3.08]3.94]5.37] 6.95 | S0yr [4.75] 6.68 | 7.91 | 9.22 | 10.17 | 50yr
100yr| 0.54 1 0.82 | 1.03 | 1.48 | 2.03 | 2.48 |100yr|1.75]2.42]2.63]3.42)4.366.04] 8.04 |100yr|5.35{ 7.73 | 9.24 J10.74] 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]11.30f500yr|6.99 |10.86{13.26]15.37] 16.49 |500yr
Upper Confidence Limits
Smin|10min|15min]30min|60min|120min 1hr | 2hr | 3hr | 6hr | 12hr | 24hr | 48hr 1day | 2day |4day | 7day [10day
lyr | 029 0.44 | 0.54 | 0.72 | 0.89 | 1.08 | 1yr J0.77]1.06]1.26J1.74] 2.20 | 3.01 | 3.16 | 1yr | 2.66 | 3.04 | 3.61 | 4.39] 5.08 | 1yr
2yr {034 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
Syr {0.40f 0.62 | 0.77 | 1.05 | 1.34 | 1.62 | Syr |1.15]1.59§1.88)2.53) 3.24 | 4.36 | 4.96 | Syr | 3.86 | 4.77 | 5.40 | 6.38 | 7.17 | Syr
10yr | 0.471 0.72 ] 0.89 | 1.25 | 1.61 1.98 | 10yr |1.39]1.93]2.283.10} 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 J100yr|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
200yrf 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
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Area Listing (selected nodes)

Area CN Description
(acres) (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 Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.071 HSG B S7A, S8B
5.207 HSGC 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 HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.000 0.000 3.849 0.000 0.000 3.849 >75% Grass cover, Good S10,

S13,
S14,
S15,
S16,
S17,
S18,

S7A,

0.000 0.000 0.426 0.000 0.000 0.426 Paved parking S11

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 HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.109 0.000 0.000 0.109 Unconnected pavement S11
Aa
S11
Ba
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 $10: 4S-Northwest

Runoff = 256 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 lll 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"
24 300 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

15.3 400 Total
Summary for Subcatchment S11A: S11A

Runoff = 0.51cfs @ 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 lll 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 = 0.29cfs @ 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 lll 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 $12: $12

Runoff = 0.88cfs @ 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 lll 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
51 125 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S$S13: 13S Pemeable Lot

Runoff = 0.03cfs @ 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 lll 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 = 0.03cfs @ 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 lll 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 S$15: 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 lll 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 S$S16: Banfield Road

Runoff = 1.05cfs @ 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 lll 24-hr 2-Year Rainfall=3.71"



4801 PRE-Phase 1 w15 Type Ill 24-hr 2-Year Rainfall=3.71"

Prepared by Altus Engineering, Inc. Printed 12/19/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 9

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 = 0.63cfs@ 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 lll 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 = 0.62cfs @ 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 lll 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 = 0.20cfs @ 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 lll 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 lll 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 212 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 lll 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 balifield

Runoff = 0.05cfs @ 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 lll 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 = 0.80cfs @ 12.09 hrs, Volume= 0.058 af
Outflow = 0.77cfs @ 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'

T
Summary for Reach R6: wooded area
Inflow Area = 0.658 ac, 60.97% Impervious, Inflow Depth > 2.38" for 2-Year event
Inflow = 0.84cfs@ 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"

v
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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'

T
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 = 1.02cfs @ 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 = 0.03cfs @ 21.94 hrs, Volume= 0.028 af
Outflow = 0.03cfs @ 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 = 439cfs@ 12.26 hrs, Volume= 0.498 af, Atten= 0%, Lag= 0.0 min
Primary = 439 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 = 0.20cfs @ 12.09 hrs, Volume= 0.016 af

Outflow = 0.21cfs@ 12.09 hrs, Volume= 0.016 af, Atten= 0%, Lag= 0.0 min
Primary = 021 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' 9cf 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 = 0.84cfs @ 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' 35cf 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 = 0.29cfs @ 12.09 hrs, Volume= 0.021 af

Outflow = 0.29cfs @ 12.09 hrs, Volume= 0.021 af, Atten= 0%, Lag= 0.0 min
Primary = 0.29cfs @ 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 ¢f Custom Stage Datalisted 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 = 0.80cfs @ 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 = 0.80cfs @ 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 = 1.05cfs @ 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 = 3.49cfs @ 12.24 hrs, Volume= 0.425 af

Outflow = 3.40cfs @ 12.29 hrs, Volume= 0.376 af, Atten= 3%, Lag= 3.0 min
Primary = 3.40cfs @ 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) (sqg-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)
=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 = 1.53cfs @ 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) (sqg-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=0Orifice/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 = 6.15cfs @ 12.26 hrs, Volume= 0.723 af
Primary = 6.15cfs @ 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 $10: 4S-Northwest

Runoff = 550cfs @ 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 Il 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"
24 300 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

15.3 400 Total
Summary for Subcatchment S11A: S11A

Runoff = 0.90cfs @ 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 Il 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 = 0.50cfs @ 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 Il 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 $12: $12

Runoff = 1.62cfs @ 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 Il 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
51 125 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S$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 lll 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 = 0.05cfs @ 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 lll 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 S$15: S15

Runoff = 112 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 lll 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 S$S16: Banfield Road

Runoff = 213 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 Il 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 = 116 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 lll 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 = 1.35cfs @ 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 Il 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 = 0.32cfs @ 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 lll 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 = 1.10cfs @ 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 lll 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 212 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 Il 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 balifield

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 Il 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 = 141 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'

T
Summary for Reach R6: wooded area
Inflow Area = 0.658 ac, 60.97% Impervious, Inflow Depth > 4.07" for 10-Year event
Inflow = 1.51cfs @ 12.15 hrs, Volume= 0.223 af
Outflow = 140 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"

T ——
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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 = 140 cfs @ 12.31 hrs, Volume= 0.222 af
Outflow = 140 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'

T
Summary for Reach R8: R8- Banfield Rd
Inflow Area = 0.754 ac, 11.56% Impervious, Inflow Depth = 3.17" for 10-Year event
Inflow = 212 cfs @ 12.22 hrs, Volume= 0.199 af
Outflow = 207 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 = 0.05cfs @ 21.94 hrs, Volume= 0.044 af
Outflow = 0.05cfs @ 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 = 2.89cfs @ 12.12 hrs, Volume= 0.234 af

Outflow = 2.89cfs @ 12.12 hrs, Volume= 0.234 af, Atten= 0%, Lag= 0.1 min
Primary = 2.89cfs @ 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 = 0.32cfs @ 12.09 hrs, Volume= 0.026 af

Outflow = 0.32cfs @ 12.09 hrs, Volume= 0.026 af, Atten= 0%, Lag= 0.0 min
Primary = 0.32cfs @ 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' 9cf 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 = 1.50cfs @ 12.15 hrs, Volume= 0.150 af

Outflow = 1.50cfs @ 12.15 hrs, Volume= 0.150 af, Atten= 0%, Lag= 0.1 min
Primary = 1.50cfs @ 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' 35cf 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 = 0.50cfs @ 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 = 0.50cfs @ 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 ¢f Custom Stage Datalisted 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 = 141 cfs @ 12.09 hrs, Volume= 0.104 af

Outflow = 141 cfs @ 12.09 hrs, Volume= 0.104 af, Atten= 0%, Lag= 0.0 min
Primary = 141 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 = 6.81cfs @ 12.25 hrs, Volume= 0.746 af, Atten=0%, Lag= 1.3 min
Primary = 6.81cfs @ 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 = 213 cfs @ 12.20 hrs, Volume= 0.199 af

Outflow = 212 cfs @ 12.22 hrs, Volume= 0.199 af, Atten=1%, Lag= 1.0 min
Primary = 212 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) (sqg-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)
=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 = 298 cfs @ 12.10 hrs, Volume= 0.260 af

Outflow = 289cfs@ 12.12 hrs, Volume= 0.234 af, Atten= 3%, Lag= 1.2 min
Primary = 2.89cfs @ 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) (sqg-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=0Orifice/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 = 6.81cfs @ 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 $10: 4S-Northwest

Runoff = 797 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 lll 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"
24 300 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

15.3 400 Total
Summary for Subcatchment S11A: S11A

Runoff = 1.21cfs @ 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 lll 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 = 0.67cfs@ 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 lll 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 $12: $12

Runoff = 221 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 lll 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
51 125 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S$S13: 13S Pemeable Lot

Runoff = 0.05cfs @ 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 lll 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 lll 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 S$15: S15

Runoff = 1.52cfs @ 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 lll 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 S$S16: Banfield Road

Runoff = 3.02cfs @ 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 lll 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 = 1.59cfs @ 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 lll 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 lll 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 = 0.41cfs@ 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 lll 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 = 1.51cfs @ 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 lll 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 212 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 lll 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 balifield

Runoff = 0.10cfs @ 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 lll 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 = 1.88cfs @ 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'

T
Summary for Reach R6: wooded area
Inflow Area = 0.658 ac, 60.97% Impervious, Inflow Depth > 5.42" for 25-Year event
Inflow = 2.03cfs @ 12.15 hrs, Volume= 0.298 af
Outflow = 1.90cfs @ 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"

e
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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 = 1.90cfs @ 12.30 hrs, Volume= 0.296 af
Outflow = 1.90cfs @ 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'

T
Summary for Reach R8: R8- Banfield Rd
Inflow Area = 0.754 ac, 11.56% Impervious, Inflow Depth = 4.49" for 25-Year event
Inflow = 296 cfs @ 12.23 hrs, Volume= 0.282 af
Outflow = 291 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 = 11.35cfs @ 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 = 3.95cfs@ 12.11 hrs, Volume= 0.326 af

Outflow = 3.94cfs @ 12.12 hrs, Volume= 0.326 af, Atten= 0%, Lag= 0.1 min
Primary = 3.94cfs@ 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 = 0.41cfs@ 12.09 hrs, Volume= 0.033 af

Outflow = 0.41cfs@ 12.09 hrs, Volume= 0.033 af, Atten= 0%, Lag= 0.0 min
Primary = 0.41cfs@ 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' 9cf 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 = 2.03cfs @ 12.15 hrs, Volume= 0.204 af

Outflow = 203 cfs@ 12.15 hrs, Volume= 0.204 af, Atten= 0%, Lag= 0.1 min
Primary = 2.03cfs @ 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' 35cf 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 = 0.67cfs@ 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 = 0.67cfs@ 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 ¢f Custom Stage Datalisted 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 = 1.88cfs @ 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 = 9.61cfs@ 12.23 hrs, Volume= 1.053 af, Atten=0%, Lag= 0.2 min
Primary = 9.61cfs@ 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 = 3.02cfs @ 12.20 hrs, Volume= 0.282 af

Outflow = 296 cfs @ 12.23 hrs, Volume= 0.282 af, Atten=2%, Lag= 1.5 min
Primary = 296 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 = 1043 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) (sqg-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)
=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 = 404 cfs @ 12.10 hrs, Volume= 0.353 af

Outflow = 3.95cfs @ 12.11 hrs, Volume= 0.326 af, Atten=2%, Lag= 1.1 min
Primary = 3.95cfs@ 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) (sqg-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=0Orifice/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 = 9.61cfs@ 12.23 hrs, Volume= 1.053 af
Primary = 9.61cfs@ 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



4801 PRE-Phase 1 w15 Type Ill 24-hr 50-Year Rainfall=8.57"

Prepared by Altus Engineering, Inc. Printed 12/19/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 51

Summary for Subcatchment $10: 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 Il 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"
24 300 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

15.3 400 Total
Summary for Subcatchment S11A: S11A

Runoff = 1.50cfs @ 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 Il 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 = 0.83cfs@ 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 Il 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 $12: $12

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 Il 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
51 125 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S$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 lll 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 = 0.07cfs @ 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 lll 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 S$15: S15

Runoff = 1.91cfs @ 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 lll 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 S$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 lll 24-hr 50-Year Rainfall=8.57"
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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 = 1.99cfs @ 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 lll 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 = 259 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 Il 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 = 0.49cfs @ 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 lll 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 = 191cfs@ 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 lll 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 212 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.3 280 Total
Summary for Subcatchment S8B: ROOF DRAIN

Runoff = 0.41cfs@ 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 Il 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 balifield

Runoff = 0.12cfs @ 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 Il 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 = 233 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'

T
Summary for Reach R6: wooded area
Inflow Area = 0.658 ac, 60.97% Impervious, Inflow Depth > 6.73" for 50-Year event
Inflow = 254 cfs @ 12.15 hrs, Volume= 0.369 af
Outflow = 238 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"

T
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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 = 2.38cfs@ 12.29 hrs, Volume= 0.368 af
Outflow = 2.38cfs @ 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'

i
Summary for Reach R8: R8- Banfield Rd
Inflow Area = 0.754 ac, 11.56% Impervious, Inflow Depth = 5.80" for 50-Year event
Inflow = 417 cfs @ 12.20 hrs, Volume= 0.365 af
Outflow = 3.80cfs @ 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 = 0.07cfs @ 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 = 495cfs @ 12.11 hrs, Volume= 0.416 af

Outflow = 494 cfs @ 12.11 hrs, Volume= 0.416 af, Atten= 0%, Lag= 0.2 min
Primary = 494 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 = 0.49cfs @ 12.09 hrs, Volume= 0.040 af

Outflow = 049cfs@ 12.09 hrs, Volume= 0.040 af, Atten= 0%, Lag= 0.0 min
Primary = 0.49cfs @ 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' 9cf 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 = 253 cfs @ 12.15 hrs, Volume= 0.256 af

Outflow = 253 cfs@ 12.15 hrs, Volume= 0.256 af, Atten= 0%, Lag= 0.1 min
Primary = 253 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' 35cf 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 = 0.83cfs@ 12.09 hrs, Volume= 0.063 af

Outflow = 0.83cfs @ 12.09 hrs, Volume= 0.063 af, Atten= 0%, Lag= 0.0 min
Primary = 0.83cfs@ 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 ¢f Custom Stage Datalisted 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 = 233 cfs @ 12.09 hrs, Volume= 0.177 af

Outflow = 233 cfs@ 12.09 hrs, Volume= 0.177 af, Atten= 0%, Lag= 0.0 min
Primary = 233 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 = 1251 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 = 417 cfs @ 12.20 hrs, Volume= 0.365 af, Atten= 0%, Lag= 0.0 min
Primary = 417 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 = 15.15cfs @ 12.21 hrs, Volume= 1.447 af, Atten=0%, Lag= 0.0 min
Primary = 1515 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) (sqg-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)
=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 = 5.05cfs @ 12.10 hrs, Volume= 0.443 af

Outflow = 495cfs@ 12.11 hrs, Volume= 0.416 af, Atten=2%, Lag= 1.0 min
Primary = 495cfs @ 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) (sqg-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=0Orifice/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 = 2551 cfs @ 12.20 hrs, Volume= 2.654 af
Primary = 2551 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
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Routing Diagram for 4801.2 POST-Ph2-Gym
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
3.537 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)
0.055 98 Paved roads w/curbs & sewers, HSG D (S22)
0.323 98 Permeable Pavement, HSG C (S13, S14, S9)
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)
0.142 98 Unconnected pavement, HSG C (S10, 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 (selected nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.071 HSG B S7A, S8B
5.207 HSGC 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 (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.000 0.000 3.537 0.058 0.000 3.595 >75% Grass cover, Good 1S,
9S,
S10,

S10

S13,
S14,
S15,
S16
S17,
S18,
S20,
S21,
S22,
S23,

S7A,

0.000 0.000 0.426 0.000 0.000 0.426 Paved parking S11

S13,
S14,

S15,
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HSG-A
(acres)

HSG-B
(acres)

Ground Covers (selected nodes) (continued)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total Ground
(acres) Cover

Subcatchment
Numbers

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.071

0.000

0.000

0.071

0.164

0.323

0.372

0.142

0.243

5.207

0.055

0.000

0.108

0.030

0.000

0.251

0.000

0.000

0.000

0.000

0.000

0.000

0.218 Paved roads w/curbs & sewers

0.323 Permeable Pavement

0.551 Roofs

0.172 Unconnected pavement

0.243 Woods, Good

5.529 TOTAL AREA

S16
R,

S17,
S22
S13,

S14,
S9
1S,
9S,
S10
B,
S20,

S7A,
S8,

S8B
S10,

S23,
S8,
S9

S16

S17,
S18
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Summary for Subcatchment 1S: Roof

Runoff = 0.33cfs@ 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 lll 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 = 0.52cfs @ 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 lll 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 = 1.00cfs @ 12.21 hrs, Volume= 0.096 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 lll 24-hr 2-Year Rainfall=3.71"
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Area (sf) CN Description
35,860 74 >75% Grass cover, Good, HSG C
0 98 Roofs, HSG C
0 98 Roofs, HSG D
400 98 Unconnected pavement, HSG C
36,260 74 Weighted Average

35,860 98.90% Pervious Area
400 1.10% 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 Balifield

Runoff = 1.36 cfs @ 12.10 hrs, Volume= 0.100 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 lll 24-hr 2-Year Rainfall=3.71"

Area (sf) CN Description

31,720 74 >75% Grass cover, Good, HSG C
2,590 98 Roofs, HSG C

34,310 76 Weighted Average

31,720 92.45% Pervious Area
2,590 7.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.3 1 0.0100 0.05 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 160 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.6 161 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S11A: S11A

Runoff = 0.51cfs @ 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 lll 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 = 0.29cfs @ 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 lll 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: $12

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 lll 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"
04 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 = 0.03cfs @ 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 lll 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 = 0.03cfs @ 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 lll 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 S$15: S15

Runoff = 0.60cfs @ 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 lll 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)
53 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short n=0.150 P2=3.23"
53 80 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16R: Banfield Road

Runoff = 0.89cfs @ 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 lll 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 $17: S11

Runoff = 0.63cfs@ 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 lll 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 $18: S11

Runoff = 0.62cfs@ 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 lll 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)
34 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 = 0.23cfs @ 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 lll 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 = 0.10cfs @ 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 lll 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 = 0.02cfs @ 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 lll 24-hr 2-Year Rainfall=3.71"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C
2,380 98 Paved roads w/curbs & sewers, 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 S$23: Raingarden B

Runoff = 0.22cfs@ 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 lll 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, Ul 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 lll 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 lll 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 lll 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 balifield

Runoff = 0.05cfs @ 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 lll 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
Outflow

0.05cfs @ 15.05 hrs, Volume= 0.004 af
0.05cfs @ 15.08 hrs, Volume= 0.004 af, Atten=0%, Lag= 2.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.98 fps, Min. Travel Time= 1.2 min
Avg. Velocity = 0.81 fps, Avg. Travel Time= 1.4 min

Peak Storage= 3 cf @ 15.06 hrs
Average Depth at Peak Storage= 0.02'
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'

T
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 = 0.80cfs @ 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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I

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious, Inflow Depth = 1.59" for 2-Year event
Inflow = 0.88cfs @ 12.24 hrs, Volume= 0.085 af
Outflow = 0.86cfs @ 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"

T
Summary for Reach R9: REACH 9
Inflow Area = 0.122 ac, 97.42% Impervious, Inflow Depth > 2.73" for 2-Year event
Inflow = 0.03cfs @ 21.94 hrs, Volume= 0.028 af
Outflow = 0.03cfs @ 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: PYD1

Inflow Area = 0.788 ac, 7.55% Impervious, Inflow Depth = 1.52" for 2-Year event
Inflow = 1.36 cfs @ 12.10 hrs, Volume= 0.100 af

Outflow = 1.36 cfs @ 12.10 hrs, Volume= 0.100 af, Atten= 0%, Lag= 0.0 min
Primary = 1.36 cfs @ 12.10 hrs, Volume= 0.100 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=50.70' @ 12.10 hrs Surf.Area= 3 sf Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.100 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 c¢f 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Datalisted 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=1.34 cfs @ 12.10 hrs HW=50.69" (Free Discharge)
1=Culvert (Barrel Controls 1.34 cfs @ 3.25 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.854 ac, 14.06% Impervious, Inflow Depth = 1.65" for 2-Year event
Inflow = 1.58 cfs @ 12.10 hrs, Volume= 0.118 af

Outflow = 1.58 cfs @ 12.10 hrs, Volume= 0.118 af, Atten= 0%, Lag= 0.0 min
Primary = 1.58 cfs @ 12.10 hrs, Volume= 0.118 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=50.35' @ 12.10 hrs Surf.Area= 3 sf Storage= 3 cf

Plug-Flow detention time= 0.1 min calculated for 0.118 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 835.6 - 835.5)

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=1.57 cfs @ 12.10 hrs HW=50.35" (Free Discharge)
1=Culvert (Barrel Controls 1.57 cfs @ 3.20 fps)
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Summary for Pond 3P: PCB1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 1.98" for 2-Year event
Inflow = 240cfs @ 12.10 hrs, Volume= 0.251 af

Outflow = 240cfs @ 12.11 hrs, Volume= 0.251 af, Atten= 0%, Lag= 0.1 min
Primary = 240cfs @ 12.11 hrs, Volume= 0.251 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=50.28' @ 12.11 hrs Surf.Area= 13 sf Storage= 12 cf

Plug-Flow detention time= 0.3 min calculated for 0.251 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 925.4 - 925.2)

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=2.37 cfs @ 12.11 hrs HW=50.27" (Free Discharge)
1=Culvert (Barrel Controls 2.37 cfs @ 3.87 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 1.98" for 2-Year event
Inflow = 240cfs @ 12.11 hrs, Volume= 0.251 af

Outflow = 240cfs @ 12.11 hrs, Volume= 0.251 af, Atten= 0%, Lag= 0.1 min
Primary = 240cfs @ 12.11 hrs, Volume= 0.251 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=49.70' @ 12.11 hrs Surf.Area= 13 sf Storage= 11 cf

Plug-Flow detention time= 0.2 min calculated for 0.251 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 925.5 - 925.4 )

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=0.0288'/' Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=2.37 cfs @ 12.11 hrs HW=49.69" (Free Discharge)
1=Culvert (Inlet Controls 2.37 cfs @ 3.21 fps)
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Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious, Inflow Depth = 1.04" for 2-Year event
Inflow = 0.52cfs @ 12.10 hrs, Volume= 0.012 af

Outflow = 0.51cfs@ 12.11 hrs, Volume= 0.012 af, Atten=1%, Lag= 0.0 min
Primary = 0.51cfs@ 12.11 hrs, Volume= 0.012 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.73' @ 12.11 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 ( 791.8 - 791.6)

Volume Invert Avail.Storage Storage Description
#1 47.35' 9cf 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=0.48 cfs @ 12.11 hrs HW=47.71" (Free Discharge)
T 1=Culvert (Barrel Controls 0.48 cfs @ 2.43 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 30.84% Impervious, Inflow Depth > 1.24" for 2-Year event
Inflow = 246 cfs @ 12.11 hrs, Volume= 0.304 af

Outflow = 246 cfs @ 12.11 hrs, Volume= 0.304 af, Atten= 0%, Lag= 0.1 min
Primary = 246 cfs @ 12.11 hrs, Volume= 0.304 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.02' @ 12.11 hrs Surf.Area= 13 sf Storage= 12 cf

Plug-Flow detention time= 0.2 min calculated for 0.304 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 955.2 - 955.0)

Volume Invert Avail.Storage Storage Description
#1 4410 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=2.43 cfs @ 12.11 hrs HW=45.01" (Free Discharge)
1=Culvert (Inlet Controls 2.43 cfs @ 3.24 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 = 0.52cfs@ 12.19 hrs, Volume= 0.054 af

Outflow = 0.71cfs@ 12.15 hrs, Volume= 0.054 af, Atten= 0%, Lag= 0.0 min
Discarded = 0.04 cfs @ 12.15 hrs, Volume= 0.028 af

Primary = 0.04 cfs @ 12.15 hrs, Volume= 0.013 af

Secondary = 0.63cfs@ 12.15 hrs, Volume= 0.012 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= 25.4 min calculated for 0.054 af (100% of inflow)
Center-of-Mass det. time= 25.3 min ( 795.6 - 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) (sqg-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" 2.500 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 48.00'

iscarded OutFlow Max=0.04 cfs @ 12.15 hrs HW=56.01" (Free Discharge)
4=EXxfiltration ( Controls 0.04 cfs)

Primary OutFlow Max=0.04 cfs @ 12.15 hrs HW=56.01" (Free Discharge)
LtCulveﬂ (Passes 0.04 cfs of 1.57 cfs potential flow)
3=Exfiltration ( Controls 0.04 cfs)

econdary OutFlow Max=0.42 cfs @ 12.15 hrs HW=56.01" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 0.42 cfs @ 0.27 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.023 ac, 18.75% Impervious, Inflow Depth = 1.43" for 2-Year event

Inflow = 1.60cfs @ 12.24 hrs, Volume= 0.122 af

Outflow = 0.11cfs@ 15.05 hrs, Volume= 0.082 af, Atten=93%, Lag= 168.4 min
Discarded = 0.06 cfs @ 15.05 hrs, Volume= 0.078 af

Secondary = 0.05cfs @ 15.05 hrs, Volume= 0.004 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.12' @ 15.05 hrs Surf.Area= 2,145 sf Storage= 3,399 cf

Plug-Flow detention time= 458.0 min calculated for 0.082 af (67% of inflow)
Center-of-Mass det. time= 364.8 min ( 1,206.0 - 841.2)

Volume Invert Avail.Storage Storage Description
#1 51.00' 4,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sqg-ft) (%) (cubic-feet) (cubic-feet)
51.00 600 0.0 0 0
53.75 2,600 100.0 4,400 4,400
Device Routing Invert Outlet Devices
#1  Secondary 53.10' 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 51.00" 1.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 46.00'

Discarded OutFlow Max=0.06 cfs @ 15.05 hrs HW=53.12" (Free Discharge)
T _2=Exfiltration ( Controls 0.06 cfs)

econdary OutFlow Max=0.04 cfs @ 15.05 hrs HW=53.12" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.04 cfs @ 0.36 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.414 ac, 26.33% Impervious, Inflow Depth > 0.46" for 2-Year event
Inflow = 0.73cfs @ 12.10 hrs, Volume= 0.054 af

Outflow = 0.06 cfs @ 12.00 hrs, Volume= 0.053 af, Atten=91%, Lag= 0.0 min
Primary = 0.06 cfs @ 12.00 hrs, Volume= 0.053 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.51" @ 12.63 hrs Surf.Area= 1,100 sf Storage= 532 cf

Plug-Flow detention time= 56.6 min calculated for 0.053 af (99% of inflow)
Center-of-Mass det. time= 48.5 min ( 1,094.1 - 1,045.6 )
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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=0.06 cfs @ 12.00 hrs HW=44.44" (Free Discharge)
=Culvert (Passes 0.06 cfs of 0.15 cfs potential flow)
E2=OrificelGrate ( Controls 0.00 cfs)
=Orifice/Grate (Passes 0.06 cfs of 0.10 cfs potential flow)
4=Exfiltration (Exfiltration Controls 0.06 cfs)

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 4.012 ac, 34.32% Impervious, Inflow Depth > 1.25" for 2-Year event
Inflow = 413 cfs@ 12.17 hrs, Volume= 0.418 af

Outflow = 4.09cfs @ 12.17 hrs, Volume= 0.418 af, Atten=1%, Lag= 0.2 min
Primary = 4.09cfs@ 12.17 hrs, Volume= 0.418 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=39.14' @ 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 ( 985.4 - 985.4)

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=3.88 cfs @ 12.17 hrs HW=39.05" (Free Discharge)
1=Culvert (Inlet Controls 3.88 cfs @ 4.93 fps)
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Summary for Pond 0S4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious, Inflow Depth > 1.81" for 2-Year event
Inflow = 1.53cfs @ 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 = 0.33cfs @ 12.09 hrs, Volume= 0.026 af

Outflow = 0.46 cfs @ 12.11 hrs, Volume= 0.026 af, Atten= 0%, Lag= 1.1 min
Discarded = 0.03cfs @ 12.10 hrs, Volume= 0.021 af

Secondary = 042cfs@ 12.11 hrs, Volume= 0.005 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= 25.3 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 25.3 min ( 795.3 - 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
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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' 2.500 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)
T 2=Exfiltration ( Controls 0.03 cfs)

econdary OutFlow Max=0.37 cfs @ 12.11 hrs HW=54.01" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.37 cfs @ 0.26 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 = 0.21cfs@ 12.09 hrs, Volume= 0.016 af, Atten= 0%, Lag= 0.0 min
Primary = 0.21cfs@ 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' 9cf 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 = 0.84cfs @ 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' 35cf 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)
T 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 = 0.29cfs @ 12.09 hrs, Volume= 0.021 af

Outflow = 0.29cfs @ 12.09 hrs, Volume= 0.021 af, Atten= 0%, Lag= 0.0 min
Primary = 0.29cfs @ 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 Datalisted 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 = 0.80cfs @ 12.09 hrs, Volume= 0.058 af, Atten= 0%, Lag= 0.0 min
Primary = 0.80cfs @ 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 c¢f 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) (sqg-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 = 0.89cfs @ 12.22 hrs, Volume= 0.085 af

Outflow = 0.88cfs @ 12.24 hrs, Volume= 0.085 af, Atten= 1%, Lag= 1.3 min
Primary = 0.88cfs @ 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) (sqg-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, 31.16% Impervious, Inflow Depth > 1.30" for 2-Year event
Inflow = 3.06 cfs @ 12.10 hrs, Volume= 0.348 af

Outflow = 251cfs @ 12.18 hrs, Volume= 0.297 af, Atten= 18%, Lag= 4.6 min
Primary = 251 cfs @ 12.18 hrs, Volume= 0.297 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.04' @ 12.18 hrs Surf.Area= 1,773 sf Storage= 2,750 cf

Plug-Flow detention time= 142.0 min calculated for 0.297 af (85% of inflow)
Center-of-Mass det. time= 47.5 min ( 986.9 - 939.4 )

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) (sqg-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=2.47 cfs @ 12.18 hrs HW=42.04"' (Free Discharge)
1=Orifice/Grate (Weir Controls 2.42 cfs @ 1.77 fps)
=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 = 1.63cfs @ 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) (sqg-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)
=Orifice/Grate (Passes 0.03 cfs of 1.88 cfs potential flow)
3=Exfiltration (Exfiltration Controls 0.03 cfs)
2=0Orifice/Grate (Weir Controls 1.47 cfs @ 1.49 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.59% Impervious, Inflow Depth > 1.37" for 2-Year event
Inflow = 576 cfs @ 12.17 hrs, Volume= 0.629 af
Primary = 576 cfs @ 12.17 hrs, Volume= 0.629 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 = 2.939 ac, 30.84% Impervious, Inflow Depth > 1.24" for 2-Year event
Inflow = 246 cfs @ 12.11 hrs, Volume= 0.304 af
Primary = 246 cfs @ 12.11 hrs, Volume= 0.304 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 1S: Roof

Runoff = 0.51cfs@ 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 Il 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 = 0.81cfs@ 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 lll 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 = 214 cfs @ 12.21 hrs, Volume= 0.200 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 lll 24-hr 10-Year Rainfall=5.64"
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Area (sf) CN Description
35,860 74 >75% Grass cover, Good, HSG C
0 98 Roofs, HSG C
0 98 Roofs, HSG D
400 98 Unconnected pavement, HSG C
36,260 74 Weighted Average

35,860 98.90% Pervious Area
400 1.10% 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 Balifield

Runoff = 278 cfs @ 12.09 hrs, Volume= 0.202 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 lll 24-hr 10-Year Rainfall=5.64"

Area (sf) CN Description

31,720 74 >75% Grass cover, Good, HSG C
2,590 98 Roofs, HSG C

34,310 76 Weighted Average

31,720 92.45% Pervious Area
2,590 7.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.3 1 0.0100 0.05 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 160 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.6 161 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S11A: S11A

Runoff = 0.90cfs @ 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 Il 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 Il 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: $12

Runoff = 1.62cfs @ 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 lll 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"
04 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 lll 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 = 0.05cfs @ 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 lll 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 S$15: S15

Runoff = 1.12cfs @ 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 Il 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)
53 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short n=0.150 P2=3.23"
53 80 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16R: Banfield Road

Runoff = 1.80cfs @ 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 lll 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 $17: 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 Il 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 $18: S11

Runoff = 1.35cfs @ 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 Il 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)
34 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 = 0.35cfs @ 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 Il 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 = 0.19cfs @ 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 Il 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 Il 24-hr 10-Year Rainfall=5.64"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C
2,380 98 Paved roads w/curbs & sewers, 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 S$23: Raingarden B

Runoff = 045cfs@ 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 Il 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, Ul 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 = 0.32cfs @ 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 lll 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 = 1.10cfs @ 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 Il 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 Il 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 balifield

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 Il 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
Outflow

2.00cfs @ 12.37 hrs, Volume= 0.112 af
2.02cfs @ 12.37 hrs, Volume= 0.112 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.80 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.39 fps, Avg. Travel Time= 0.8 min

Peak Storage= 38 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.15'
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'

i
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 = 141 cfs @ 12.09 hrs, Volume= 0.104 af
Outflow = 1.37cfs @ 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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I

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious, Inflow Depth = 3.17" for 10-Year event
Inflow = 1.79cfs @ 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"

T
Summary for Reach R9: REACH 9
Inflow Area = 0.122 ac, 97.42% Impervious, Inflow Depth > 4.31" for 10-Year event
Inflow = 0.05cfs @ 21.94 hrs, Volume= 0.044 af
Outflow = 0.05cfs @ 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: PYD1

Inflow Area = 0.788 ac, 7.55% Impervious, Inflow Depth = 3.07" for 10-Year event
Inflow = 2.78 cfs @ 12.09 hrs, Volume= 0.202 af

Outflow = 278 cfs @ 12.09 hrs, Volume= 0.202 af, Atten= 0%, Lag= 0.0 min
Primary = 2.78 cfs @ 12.09 hrs, Volume= 0.202 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=51.17" @ 12.09 hrs Surf.Area= 3 sf Storage= 4 cf

Plug-Flow detention time= 0.1 min calculated for 0.201 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 c¢f 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Datalisted 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=2.74 cfs @ 12.09 hrs HW=51.15" (Free Discharge)
1=Culvert (Barrel Controls 2.74 cfs @ 3.80 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.854 ac, 14.06% Impervious, Inflow Depth = 3.23" for 10-Year event
Inflow = 3.13cfs @ 12.09 hrs, Volume= 0.230 af

Outflow = 3.13cfs@ 12.09 hrs, Volume= 0.230 af, Atten= 0%, Lag= 0.0 min
Primary = 3.13cfs @ 12.09 hrs, Volume= 0.230 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=50.97' @ 12.09 hrs Surf.Area= 3 sf Storage= 4 cf

Plug-Flow detention time= 0.1 min calculated for 0.230 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 818.6 - 818.5)

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=3.05 cfs @ 12.09 hrs HW=50.94" (Free Discharge)
1=Culvert (Barrel Controls 3.05 cfs @ 3.89 fps)
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Summary for Pond 3P: PCB1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 3.60" for 10-Year event
Inflow = 456 cfs@ 12.10 hrs, Volume= 0.458 af

Outflow = 458 cfs @ 12.10 hrs, Volume= 0.458 af, Atten= 0%, Lag= 0.1 min
Primary = 458 cfs@ 12.10 hrs, Volume= 0.458 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.54' @ 12.10 hrs Surf.Area= 13 sf Storage= 28 cf

Plug-Flow detention time= 0.2 min calculated for 0.458 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 898.5 - 898.4)

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=4.54 cfs @ 12.10 hrs HW=51.51" (Free Discharge)
1=Culvert (Barrel Controls 4.54 cfs @ 5.78 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 3.60" for 10-Year event
Inflow = 458 cfs @ 12.10 hrs, Volume= 0.458 af

Outflow = 457 cfs@ 12.11 hrs, Volume= 0.458 af, Atten= 0%, Lag= 0.1 min
Primary = 457 cfs @ 12.11 hrs, Volume= 0.458 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=50.76' @ 12.11 hrs Surf.Area= 13 sf Storage= 25 cf

Plug-Flow detention time= 0.2 min calculated for 0.458 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 898.7 - 898.5)

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=0.0288'/' Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=4.51 cfs @ 12.11 hrs HW=50.72" (Free Discharge)
1=Culvert (Inlet Controls 4.51 cfs @ 5.75 fps)
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Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious, Inflow Depth = 2.26" for 10-Year event
Inflow = 0.69 cfs @ 12.07 hrs, Volume= 0.027 af

Outflow = 0.68 cfs @ 12.07 hrs, Volume= 0.027 af, Atten=1%, Lag= 0.2 min
Primary = 0.68 cfs @ 12.07 hrs, Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.79' @ 12.07 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 ( 775.0 - 774.9)

Volume Invert Avail.Storage Storage Description
#1 47.35' 9cf 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=0.64 cfs @ 12.07 hrs HW=47.77" (Free Discharge)
T 1=Culvert (Barrel Controls 0.64 cfs @ 2.61 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 30.84% Impervious, Inflow Depth > 2.70" for 10-Year event
Inflow = 464 cfs@ 12.11 hrs, Volume= 0.662 af

Outflow = 463 cfs @ 12.11 hrs, Volume= 0.662 af, Atten= 0%, Lag= 0.1 min
Primary = 463 cfs@ 12.11 hrs, Volume= 0.662 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.10' @ 12.11 hrs Surf.Area= 13 sf Storage= 25 cf

Plug-Flow detention time= 0.2 min calculated for 0.661 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 943.2 - 943.1)

Volume Invert Avail.Storage Storage Description
#1 4410 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=4.56 cfs @ 12.11 hrs HW=46.05" (Free Discharge)
1=Culvert (Inlet Controls 4.56 cfs @ 5.80 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 = 0.81cfs@ 12.19 hrs, Volume= 0.084 af

Outflow = 0.92cfs @ 12.16 hrs, Volume= 0.084 af, Atten= 0%, Lag= 0.0 min
Discarded = 0.04 cfs @ 12.16 hrs, Volume= 0.036 af

Primary = 0.04 cfs @ 12.16 hrs, Volume= 0.020 af

Secondary = 0.84cfs@ 12.16 hrs, Volume= 0.028 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=56.02' @ 12.16 hrs Surf.Area= 360 sf Storage= 294 cf

Plug-Flow detention time= 24.2 min calculated for 0.084 af (100% of inflow)
Center-of-Mass det. time= 24.2 min ( 785.4 - 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) (sqg-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" 2.500 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 48.00'

iscarded OutFlow Max=0.04 cfs @ 12.16 hrs HW=56.02" (Free Discharge)
4=EXxfiltration ( Controls 0.04 cfs)

Primary OutFlow Max=0.04 cfs @ 12.16 hrs HW=56.02"' (Free Discharge)
LtCulveﬂ (Passes 0.04 cfs of 1.57 cfs potential flow)
3=Exfiltration ( Controls 0.04 cfs)

econdary OutFlow Max=0.65 cfs @ 12.16 hrs HW=56.02" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 0.65 cfs @ 0.31 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.023 ac, 18.75% Impervious, Inflow Depth = 2.91" for 10-Year event
Inflow = 287cfs@ 12.25 hrs, Volume= 0.248 af

Outflow = 2.07 cfs @ 12.37 hrs, Volume= 0.201 af, Atten=28%, Lag= 7.5 min
Discarded = 0.07 cfs @ 12.37 hrs, Volume= 0.089 af

Secondary = 2.00cfs @ 12.37 hrs, Volume= 0.112 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.40' @ 12.37 hrs Surf.Area= 2,347 sf Storage= 3,843 cf

Plug-Flow detention time= 226.5 min calculated for 0.201 af (81% of inflow)
Center-of-Mass det. time= 156.7 min ( 980.9 - 824.2)

Volume Invert Avail.Storage Storage Description
#1 51.00' 4,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sqg-ft) (%) (cubic-feet) (cubic-feet)
51.00 600 0.0 0 0
53.75 2,600 100.0 4,400 4,400
Device Routing Invert Outlet Devices
#1  Secondary 53.10' 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 51.00" 1.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 46.00'

Discarded OutFlow Max=0.07 cfs @ 12.37 hrs HW=53.39' (Free Discharge)
T _2=Exfiltration ( Controls 0.07 cfs)

econdary OutFlow Max=1.92 cfs @ 12.37 hrs HW=53.39" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 1.92 cfs @ 1.31 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.414 ac, 26.33% Impervious, Inflow Depth > 1.77" for 10-Year event
Inflow = 240 cfs @ 12.37 hrs, Volume= 0.208 af

Outflow = 1.59 cfs @ 12.56 hrs, Volume= 0.204 af, Atten=34%, Lag= 11.1 min
Primary = 1.59 cfs @ 12.56 hrs, Volume= 0.204 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.96' @ 12.56 hrs Surf.Area= 1,963 sf Storage= 2,398 cf

Plug-Flow detention time= 161.7 min calculated for 0.204 af (98% of inflow)
Center-of-Mass det. time= 144.0 min ( 1,043.0 - 899.1 )
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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=1.57 cfs @ 12.56 hrs HW=47.96" (Free Discharge)
=Culvert (Passes 1.57 cfs of 6.77 cfs potential flow)
E2=OrificelGrate (Weir Controls 1.46 cfs @ 1.49 fps)
=Orifice/Grate (Passes 0.11 cfs of 1.76 cfs potential flow)
4=Exfiltration (Exfiltration Controls 0.11 cfs)

Summary for Pond OS1: Outlet Structure 1

Inflow Area = 4.012 ac, 34.32% Impervious, Inflow Depth > 2.77" for 10-Year event
Inflow = 8.27 cfs @ 12.13 hrs, Volume= 0.925 af

Outflow = 8.33cfs @ 12.14 hrs, Volume= 0.925 af, Atten= 0%, Lag= 0.2 min
Primary = 8.33cfs @ 12.14 hrs, Volume= 0.925 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.84' @ 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 ( 945.2 - 945.2))

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=8.15 cfs @ 12.14 hrs HW=42.65" (Free Discharge)
1=Culvert (Inlet Controls 8.15 cfs @ 10.38 fps)



4801.2 POST-Ph2-Gym Type Ill 24-hr 10-Year Rainfall=5.64"

Prepared by Altus Engineering, Inc. Printed 12/19/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 46

Summary for Pond 0S4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious, Inflow Depth > 3.49" for 10-Year event
Inflow = 289cfs@ 12.12 hrs, Volume= 0.234 of

Outflow = 2.89cfs @ 12.12 hrs, Volume= 0.234 af, Atten= 0%, Lag= 0.1 min
Primary = 289cfs@ 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 = 0.51cfs @ 12.09 hrs, Volume= 0.041 af

Outflow = 0.54 cfs @ 12.07 hrs, Volume= 0.041 af, Atten= 0%, Lag= 0.0 min
Discarded = 0.03cfs @ 12.07 hrs, Volume= 0.028 af

Secondary = 0.51cfs@ 12.07 hrs, Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=54.01' @ 12.07 hrs Surf.Area= 500 sf Storage= 172 cf

Plug-Flow detention time= 23.7 min calculated for 0.041 af (100% of inflow)
Center-of-Mass det. time= 23.6 min ( 783.3 - 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' 2.500 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 46.00'

Discarded OutFlow Max=0.03 cfs @ 12.07 hrs HW=54.01" (Free Discharge)
T 2=Exfiltration ( Controls 0.03 cfs)

econdary OutFlow Max=0.46 cfs @ 12.07 hrs HW=54.01" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.46 cfs @ 0.28 fps)

Summary for Pond P2: CB P3

Inflow Area = 0.061 ac, 87.68% Impervious, Inflow Depth = 5.05" for 10-Year event
Inflow = 0.32cfs @ 12.09 hrs, Volume= 0.026 af

Outflow = 0.32cfs @ 12.09 hrs, Volume= 0.026 af, Atten= 0%, Lag= 0.0 min
Primary = 0.32cfs @ 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' 9cf 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 = 1.50cfs @ 12.15 hrs, Volume= 0.150 af

Outflow = 1.50cfs @ 12.15 hrs, Volume= 0.150 af, Atten= 0%, Lag= 0.1 min
Primary = 1.50cfs @ 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' 35cf 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)
T 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 = 0.50cfs @ 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 Datalisted 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 = 141 cfs @ 12.09 hrs, Volume= 0.104 af

Outflow = 141 cfs @ 12.09 hrs, Volume= 0.104 af, Atten= 0%, Lag= 0.0 min
Primary = 141 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 c¢f 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) (sqg-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 = 1.80cfs @ 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) (sqg-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, 31.16% Impervious, Inflow Depth > 2.78" for 10-Year event
Inflow = 573 cfs @ 12.10 hrs, Volume= 0.743 af

Outflow = 543 cfs @ 12.14 hrs, Volume= 0.691 af, Atten=5%, Lag= 2.0 min
Primary = 543 cfs @ 12.14 hrs, Volume= 0.691 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.25' @ 12.14 hrs Surf.Area= 1,922 sf Storage= 3,101 cf

Plug-Flow detention time= 78.0 min calculated for 0.690 af (93% of inflow)
Center-of-Mass det. time= 25.6 min ( 954.4 - 928.8 )

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) (sqg-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=5.34 cfs @ 12.14 hrs HW=42.24" (Free Discharge)
1=Orifice/Grate (Weir Controls 5.30 cfs @ 2.29 fps)
=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 = 298 cfs @ 12.10 hrs, Volume= 0.260 af

Outflow = 2.89cfs @ 12.12 hrs, Volume= 0.234 af, Atten= 3%, Lag= 1.2 min
Primary = 289cfs@ 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) (sqg-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)
=Orifice/Grate (Passes 0.03 cfs of 1.91 cfs potential flow)
3=Exfiltration (Exfiltration Controls 0.03 cfs)
2=0Orifice/Grate (Weir Controls 2.78 cfs @ 1.85 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.59% Impervious, Inflow Depth > 2.90" for 10-Year event
Inflow = 11.86 cfs @ 12.14 hrs, Volume= 1.334 af
Primary = 11.86 cfs @ 12.14 hrs, Volume= 1.334 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 = 2.939 ac, 30.84% Impervious, Inflow Depth > 2.70" for 10-Year event
Inflow = 463 cfs @ 12.11 hrs, Volume= 0.662 af
Primary = 463 cfs@ 12.11 hrs, Volume= 0.662 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 1S: Roof

Runoff = 0.65cfs @ 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 lll 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 = 1.02cfs @ 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 lll 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 = 3.10cfs @ 12.20 hrs, Volume= 0.289 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 lll 24-hr 25-Year Rainfall=7.14"
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Area (sf) CN Description
35,860 74 >75% Grass cover, Good, HSG C
0 98 Roofs, HSG C
0 98 Roofs, HSG D
400 98 Unconnected pavement, HSG C
36,260 74 Weighted Average

35,860 98.90% Pervious Area
400 1.10% 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 Balifield

Runoff = 3.95cfs @ 12.09 hrs, Volume= 0.288 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 lll 24-hr 25-Year Rainfall=7.14"

Area (sf) CN Description

31,720 74 >75% Grass cover, Good, HSG C
2,590 98 Roofs, HSG C

34,310 76 Weighted Average

31,720 92.45% Pervious Area
2,590 7.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.3 1 0.0100 0.05 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 160 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.6 161 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S11A: S11A

Runoff = 1.21cfs @ 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 lll 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 = 0.67cfs@ 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 lll 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: $12

Runoff = 221 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 lll 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"
04 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 = 0.05cfs @ 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 lll 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 lll 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 S$15: S15

Runoff = 1.52cfs @ 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 lll 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)
53 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short n=0.150 P2=3.23"
53 80 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S16R: Banfield Road

Runoff = 255cfs @ 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 lll 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 $17: S11

Runoff = 1.59cfs @ 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 lll 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 $18: 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 lll 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)
34 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 = 0.45cfs @ 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 lll 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 lll 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 = 0.05cfs @ 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 lll 24-hr 25-Year Rainfall=7.14"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C
2,380 98 Paved roads w/curbs & sewers, 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 S$23: Raingarden B

Runoff = 0.65cfs @ 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 lll 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, Ul 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 = 0.41cfs@ 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 lll 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 = 1.51cfs @ 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 lll 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 = 0.34cfs@ 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 lll 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 balifield

Runoff = 0.10cfs @ 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 lll 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
Outflow

3.84 cfs @ 12.26 hrs, Volume= 0.211 af
3.78 cfs @ 12.27 hrs, Volume= 0.211 af, Atten=2%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.65 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.40 fps, Avg. Travel Time= 0.8 min

Peak Storage= 57 cf @ 12.26 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'

T
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 = 1.88cfs @ 12.09 hrs, Volume= 0.141 af
Outflow = 1.83cfs@ 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'



4801.2 POST-Ph2-Gym Type Ill 24-hr 25-Year Rainfall=7.14"

Prepared by Altus Engineering, Inc. Printed 12/19/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 62
I

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious, Inflow Depth = 4.49" for 25-Year event
Inflow = 252cfs @ 12.23 hrs, Volume= 0.241 af
Outflow = 247 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"

i
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: PYD1

Inflow Area = 0.788 ac, 7.55% Impervious, Inflow Depth = 4.38" for 25-Year event
Inflow = 3.95cfs @ 12.09 hrs, Volume= 0.288 af

Outflow = 3.96 cfs @ 12.09 hrs, Volume= 0.288 af, Atten= 0%, Lag= 0.0 min
Primary = 3.96cfs @ 12.09 hrs, Volume= 0.288 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=51.93' @ 12.09 hrs Surf.Area= 3 sf Storage= 6 cf

Plug-Flow detention time= 0.1 min calculated for 0.287 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 c¢f 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Datalisted 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=3.89 cfs @ 12.09 hrs HW=51.88" (Free Discharge)
1=Culvert (Barrel Controls 3.89 cfs @ 4.95 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.854 ac, 14.06% Impervious, Inflow Depth = 4.56" for 25-Year event
Inflow = 441 cfs@ 12.09 hrs, Volume= 0.324 of

Outflow = 441 cfs @ 12.09 hrs, Volume= 0.324 af, Atten= 0%, Lag= 0.0 min
Primary = 441 cfs@ 12.09 hrs, Volume= 0.324 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.53' @ 12.09 hrs Surf.Area= 3 sf Storage= 6 cf

Plug-Flow detention time= 0.1 min calculated for 0.324 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 809.7 - 809.6 )

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=4.33 cfs @ 12.09 hrs HW=51.49" (Free Discharge)
1=Culvert (Barrel Controls 4.33 cfs @ 5.51 fps)
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Summary for Pond 3P: PCB1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 4.94" for 25-Year event
Inflow = 6.33cfs @ 12.10 hrs, Volume= 0.628 af

Outflow = 6.32cfs @ 12.10 hrs, Volume= 0.628 af, Atten= 0%, Lag= 0.2 min
Primary = 6.32cfs @ 12.10 hrs, Volume= 0.628 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.02' @ 12.10 hrs Surf.Area= 13 sf Storage= 47 cf

Plug-Flow detention time= 0.2 min calculated for 0.628 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 885.9 - 885.7 )

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=6.26 cfs @ 12.10 hrs HW=52.97" (Free Discharge)
1=Culvert (Barrel Controls 6.26 cfs @ 7.98 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 4.94" for 25-Year event
Inflow = 6.32cfs @ 12.10 hrs, Volume= 0.628 af

Outflow = 6.31cfs@ 12.11 hrs, Volume= 0.628 af, Atten= 0%, Lag= 0.2 min
Primary = 6.31cfs @ 12.11 hrs, Volume= 0.628 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=52.09' @ 12.11 hrs Surf.Area= 13 sf Storage= 41 cf

Plug-Flow detention time= 0.2 min calculated for 0.628 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 886.0 - 885.9)

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=0.0288'/' Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=6.23 cfs @ 12.11 hrs HW=52.01" (Free Discharge)
1=Culvert (Inlet Controls 6.23 cfs @ 7.93 fps)
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Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious, Inflow Depth = 3.32" for 25-Year event
Inflow = 0.88cfs @ 12.09 hrs, Volume= 0.040 af

Outflow = 0.87cfs@ 12.09 hrs, Volume= 0.040 af, Atten=1%, Lag= 0.0 min
Primary = 0.87 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=47.85' @ 12.09 hrs Surf.Area= 3 sf Storage= 2 cf

Plug-Flow detention time= 0.1 min calculated for 0.039 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 768.6 - 768.5)

Volume Invert Avail.Storage Storage Description
#1 47.35' 9cf 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=0.85 cfs @ 12.09 hrs HW=47.84" (Free Discharge)
T 1=Culvert (Barrel Controls 0.85 cfs @ 2.80 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 30.84% Impervious, Inflow Depth > 3.92" for 25-Year event
Inflow = 7.48 cfs @ 12.31 hrs, Volume= 0.960 af

Outflow = 746 cfs @ 12.32 hrs, Volume= 0.960 af, Atten= 0%, Lag= 0.2 min
Primary = 7.46 cfs @ 12.32 hrs, Volume= 0.960 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.79' @ 12.32 hrs Surf.Area= 13 sf Storage= 57 cf

Plug-Flow detention time= 0.1 min calculated for 0.960 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 910.7 - 910.6 )

Volume Invert Avail.Storage Storage Description
#1 4410 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=7.28 cfs @ 12.32 hrs HW=48.57" (Free Discharge)
1=Culvert (Barrel Controls 7.28 cfs @ 9.26 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 = 1.02cfs @ 12.19 hrs, Volume= 0.108 af

Outflow = 1.04cfs @ 12.19 hrs, Volume= 0.108 af, Atten= 0%, Lag= 0.2 min
Discarded = 0.04 cfs@ 12.19 hrs, Volume= 0.042 af

Primary = 0.04 cfs @ 12.19 hrs, Volume= 0.025 af

Secondary = 0.95cfs@ 12.19 hrs, Volume= 0.041 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= 24.1 min calculated for 0.108 af (100% of inflow)
Center-of-Mass det. time= 24.1 min ( 781.0 - 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) (sqg-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" 2.500 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 48.00'

iscarded OutFlow Max=0.04 cfs @ 12.19 hrs HW=56.02" (Free Discharge)
4=EXxfiltration ( Controls 0.04 cfs)

Primary OutFlow Max=0.04 cfs @ 12.19 hrs HW=56.02"' (Free Discharge)
LtCulveﬂ (Passes 0.04 cfs of 1.57 cfs potential flow)
3=Exfiltration ( Controls 0.04 cfs)

econdary OutFlow Max=0.84 cfs @ 12.19 hrs HW=56.02" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 0.84 cfs @ 0.34 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.023 ac, 18.75% Impervious, Inflow Depth = 4.17" for 25-Year event
Inflow = 410cfs @ 12.20 hrs, Volume= 0.355 af

Outflow = 391cfs@ 12.26 hrs, Volume= 0.305 af, Atten=5%, Lag= 3.4 min
Discarded = 0.07 cfs @ 12.26 hrs, Volume= 0.094 af

Secondary = 3.84cfs @ 12.26 hrs, Volume= 0.211 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.55' @ 12.26 hrs Surf.Area= 2,454 sf Storage= 4,078 cf

Plug-Flow detention time= 162.1 min calculated for 0.304 af (86% of inflow)
Center-of-Mass det. time= 104.9 min ( 920.6 - 815.7 )

Volume Invert Avail.Storage Storage Description
#1 51.00' 4,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sqg-ft) (%) (cubic-feet) (cubic-feet)
51.00 600 0.0 0 0
53.75 2,600 100.0 4,400 4,400
Device Routing Invert Outlet Devices
#1  Secondary 53.10' 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 51.00" 1.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 46.00'

Discarded OutFlow Max=0.07 cfs @ 12.26 hrs HW=53.55"' (Free Discharge)
T _2=Exfiltration ( Controls 0.07 cfs)

econdary OutFlow Max=3.80 cfs @ 12.26 hrs HW=53.55" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 3.80 cfs @ 1.70 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.414 ac, 26.33% Impervious, Inflow Depth > 2.94" for 25-Year event
Inflow = 448 cfs @ 12.26 hrs, Volume= 0.346 af

Outflow = 4.02cfs @ 12.33 hrs, Volume= 0.332 af, Atten=10%, Lag= 4.5 min
Primary = 4.02cfs @ 12.33 hrs, Volume= 0.332 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.15' @ 12.33 hrs Surf.Area= 2,135 sf Storage= 2,736 cf

Plug-Flow detention time= 115.5 min calculated for 0.332 af (96% of inflow)
Center-of-Mass det. time= 83.3 min ( 957.2 - 873.9)
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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=3.96 cfs @ 12.33 hrs HW=48.15" (Free Discharge)
=Culvert (Passes 3.96 cfs of 6.97 cfs potential flow)
E2=OrificelGrate (Weir Controls 3.84 cfs @ 2.06 fps)
=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, 34.32% Impervious, Inflow Depth > 4.03" for 25-Year event
Inflow = 10.88cfs @ 12.13 hrs, Volume= 1.346 af

Outflow = 11.00cfs @ 12.12 hrs, Volume= 1.346 af, Atten=0%, Lag= 0.0 min
Primary = 11.00 cfs @ 12.12 hrs, Volume= 1.346 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.42' @ 12.12 hrs Surf.Area= 13 sf Storage= 47 cf

Plug-Flow detention time= 0.0 min calculated for 1.346 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 913.7 - 913.6)

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=10.71 cfs @ 12.12 hrs HW=46.02"' (Free Discharge)
1=Culvert (Inlet Controls 10.71 cfs @ 13.64 fps)
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Summary for Pond 0S4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious, Inflow Depth > 4.86" for 25-Year event
Inflow = 3.95cfs @ 12.11 hrs, Volume= 0.326 af

Outflow = 3.94cfs@ 12.12 hrs, Volume= 0.326 af, Atten= 0%, Lag= 0.1 min
Primary = 394 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 = 0.65cfs @ 12.09 hrs, Volume= 0.053 af

Outflow = 0.66 cfs @ 12.09 hrs, Volume= 0.053 af, Atten= 0%, Lag= 0.2 min
Discarded = 0.03cfs @ 12.09 hrs, Volume= 0.033 af

Secondary = 0.62cfs@ 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=54.02' @ 12.09 hrs Surf.Area= 500 sf Storage= 173 cf

Plug-Flow detention time= 23.1 min calculated for 0.053 af (100% of inflow)
Center-of-Mass det. time= 23.0 min ( 777.6 - 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' 2.500 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)
T 2=Exfiltration ( Controls 0.03 cfs)

econdary OutFlow Max=0.58 cfs @ 12.09 hrs HW=54.02' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.58 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 = 0.41cfs@ 12.09 hrs, Volume= 0.033 af

Outflow = 0.41cfs@ 12.09 hrs, Volume= 0.033 af, Atten= 0%, Lag= 0.0 min
Primary = 0.41cfs@ 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' 9cf 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 = 2.03cfs @ 12.15 hrs, Volume= 0.204 af

Outflow = 203 cfs@ 12.15 hrs, Volume= 0.204 af, Atten= 0%, Lag= 0.1 min
Primary = 2.03cfs @ 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' 35cf 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)
T 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 = 0.67cfs@ 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 Datalisted 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 = 1.88cfs @ 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 = 1.88cfs @ 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 c¢f 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) (sqg-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 = 255cfs @ 12.21 hrs, Volume= 0.241 af

Outflow = 252 cfs @ 12.23 hrs, Volume= 0.241 af, Atten=1%, Lag= 1.1 min
Primary = 252 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) (sqg-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, 31.16% Impervious, Inflow Depth > 4.01" for 25-Year event
Inflow = 8.08 cfs @ 12.32 hrs, Volume= 1.072 af

Outflow = 7.34 cfs @ 12.37 hrs, Volume= 1.020 af, Atten= 9%, Lag= 3.4 min
Primary = 7.34 cfs @ 12.37 hrs, Volume= 1.020 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.48"' @ 12.37 hrs Surf.Area= 2,098 sf Storage= 3,515 cf

Plug-Flow detention time= 57.8 min calculated for 1.020 af (95% of inflow)
Center-of-Mass det. time= 19.4 min ( 918.7 - 899.3 )

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) (sqg-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=7.29 cfs @ 12.37 hrs HW=42.47" (Free Discharge)
1=Orifice/Grate (Orifice Controls 7.24 cfs @ 4.10 fps)
=Orifice/Grate (Passes 0.05 cfs of 1.94 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 = 404 cfs @ 12.10 hrs, Volume= 0.353 af

Outflow = 3.95cfs @ 12.11 hrs, Volume= 0.326 af, Atten=2%, Lag= 1.1 min
Primary = 3.95cfs @ 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) (sqg-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)
=Orifice/Grate (Passes 0.03 cfs of 1.92 cfs potential flow)
3=Exfiltration (Exfiltration Controls 0.03 cfs)
2=0Orifice/Grate (Weir Controls 3.80 cfs @ 2.05 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.59% Impervious, Inflow Depth > 4.17" for 25-Year event
Inflow = 15.87 cfs @ 12.13 hrs, Volume= 1.921 af
Primary = 15.87 cfs @ 12.13 hrs, Volume= 1.921 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 = 2.939 ac, 30.84% Impervious, Inflow Depth > 3.92" for 25-Year event
Inflow = 746 cfs @ 12.32 hrs, Volume= 0.960 af
Primary = 746 cfs @ 12.32 hrs, Volume= 0.960 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 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 Il 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 lll 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 = 4.04 cfs @ 12.20 hrs, Volume= 0.377 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 lll 24-hr 50-Year Rainfall=8.57"
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Area (sf) CN Description
35,860 74 >75% Grass cover, Good, HSG C
0 98 Roofs, HSG C
0 98 Roofs, HSG D
400 98 Unconnected pavement, HSG C
36,260 74 Weighted Average

35,860 98.90% Pervious Area
400 1.10% 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 Balifield

Runoff = 5.09cfs @ 12.09 hrs, Volume= 0.373 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 lll 24-hr 50-Year Rainfall=8.57"

Area (sf) CN Description

31,720 74 >75% Grass cover, Good, HSG C
2,590 98 Roofs, HSG C

34,310 76 Weighted Average

31,720 92.45% Pervious Area
2,590 7.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.3 1 0.0100 0.05 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 160 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.6 161 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment S11A: S11A

Runoff = 1.50cfs @ 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 Il 24-hr 50-Year Rainfall=8.57"
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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 = 0.83cfs@ 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 Il 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: $12

Runoff = 278 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 lll 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"
04 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 lll 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 = 0.07cfs @ 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 lll 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 S$15: S15

Runoff = 1.91cfs @ 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 Il 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)
53 80 0.0600 0.25 Sheet Flow, sheet
Grass: Short n=0.150 P2=3.23"
53 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 lll 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 $17: S11

Runoff = 1.99cfs @ 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 Il 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 $18: S11

Runoff = 259 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 Il 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)
34 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 Il 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 = 0.32cfs @ 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 Il 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 Il 24-hr 50-Year Rainfall=8.57"

Area (sf) CN Description
1,340 74 >75% Grass cover, Good, HSG C
2,380 98 Paved roads w/curbs & sewers, 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 S$23: Raingarden B

Runoff = 0.84cfs@ 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 Il 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, Ul 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 = 049cfs @ 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 lll 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 = 1.91cfs @ 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 Il 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 = 041cfs@ 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 Il 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 balifield

Runoff = 0.12cfs @ 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 Il 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
Outflow

5.03cfs @ 12.23 hrs, Volume= 0.313 af
5.02cfs @ 12.24 hrs, Volume= 0.313 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= 5.09 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.44 fps, Avg. Travel Time= 0.8 min

Peak Storage= 69 cf @ 12.23 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'

i
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 = 2.33cfs @ 12.09 hrs, Volume= 0.177 af
Outflow = 228 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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I

Summary for Reach R8: R8- Banfield Rd

Inflow Area = 0.644 ac, 13.54% Impervious, Inflow Depth = 5.80" for 50-Year event
Inflow = 3.21cfs @ 12.23 hrs, Volume= 0.311 af
Outflow = 3.15cfs @ 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"

T
Summary for Reach R9: REACH 9
Inflow Area = 0.122 ac, 97.42% Impervious, Inflow Depth > 6.72" for 50-Year event
Inflow = 0.07cfs @ 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: PYD1

Inflow Area = 0.788 ac, 7.55% Impervious, Inflow Depth = 5.68" for 50-Year event
Inflow = 5.09cfs @ 12.09 hrs, Volume= 0.373 af

Outflow = 5.09cfs @ 12.09 hrs, Volume= 0.373 af, Atten= 0%, Lag= 0.0 min
Primary = 5.09cfs @ 12.09 hrs, Volume= 0.373 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=52.76' @ 12.09 hrs Surf.Area= 3 sf Storage= 9 cf

Plug-Flow detention time= 0.0 min calculated for 0.372 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 809.3 - 809.2)

Volume Invert Avail.Storage Storage Description
#1 50.00 11 c¢f 2.00'D x 3.50'H Vertical Cone/Cylinder
#2 53.50' 200 cf Custom Stage Datalisted 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=4.99 cfs @ 12.09 hrs HW=52.68" (Free Discharge)
1=Culvert (Barrel Controls 4.99 cfs @ 6.35 fps)

Summary for Pond 2P: PYD2

Inflow Area = 0.854 ac, 14.06% Impervious, Inflow Depth = 5.87" for 50-Year event
Inflow = 563 cfs @ 12.09 hrs, Volume= 0.417 af

Outflow = 5.63cfs@ 12.09 hrs, Volume= 0.417 af, Atten= 0%, Lag= 0.0 min
Primary = 563 cfs @ 12.09 hrs, Volume= 0.417 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=52.26' @ 12.09 hrs Surf.Area= 3 sf Storage= 9 cf

Plug-Flow detention time= 0.0 min calculated for 0.417 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 803.1 - 803.0)

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=5.53 cfs @ 12.09 hrs HW=52.19" (Free Discharge)
1=Culvert (Inlet Controls 5.53 cfs @ 7.04 fps)
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Summary for Pond 3P: PCB1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 6.25" for 50-Year event
Inflow = 8.01cfs@ 12.10 hrs, Volume= 0.794 af

Outflow = 8.10cfs @ 12.10 hrs, Volume= 0.794 af, Atten= 0%, Lag= 0.1 min
Primary = 8.10cfs @ 12.10 hrs, Volume= 0.794 of

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=55.02' @ 12.10 hrs Surf.Area= 13 sf Storage= 63 cf

Plug-Flow detention time= 0.2 min calculated for 0.794 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 877.1 - 876.9)

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=8.06 cfs @ 12.10 hrs HW=54.98" (Free Discharge)
1=Culvert (Barrel Controls 8.06 cfs @ 10.26 fps)

Summary for Pond 4P: PDMH1

Inflow Area = 1.525 ac, 35.02% Impervious, Inflow Depth > 6.25" for 50-Year event
Inflow = 8.10cfs @ 12.10 hrs, Volume= 0.794 af

Outflow = 8.12cfs @ 12.10 hrs, Volume= 0.794 af, Atten= 0%, Lag= 0.1 min
Primary = 8.12cfs @ 12.10 hrs, Volume= 0.794 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=54.77' @ 12.10 hrs Surf.Area= 13 sf Storage= 58 cf

Plug-Flow detention time= 0.2 min calculated for 0.794 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 877.2-877.1)

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=0.0288'/' Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=8.04 cfs @ 12.10 hrs HW=54.62" (Free Discharge)
1=Culvert (Barrel Controls 8.04 cfs @ 10.24 fps)
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Summary for Pond 5P: PYD3

Inflow Area = 0.143 ac, 59.16% Impervious, Inflow Depth = 4.40" for 50-Year event
Inflow = 1.07cfs @ 12.09 hrs, Volume= 0.052 af

Outflow = 1.07 cfs @ 12.09 hrs, Volume= 0.052 af, Atten= 0%, Lag= 0.0 min
Primary = 1.07cfs @ 12.09 hrs, Volume= 0.052 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 0.052 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 764.6 - 764.5)

Volume Invert Avail.Storage Storage Description
#1 47.35' 9cf 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=1.05 cfs @ 12.09 hrs HW=47.90" (Free Discharge)
2 _1=Culvert (Barrel Controls 1.05 cfs @ 2.93 fps)

Summary for Pond 6P: PDMH2

Inflow Area = 2.939 ac, 30.84% Impervious, Inflow Depth > 5.14" for 50-Year event
Inflow = 11.55 cfs @ 12.21 hrs, Volume= 1.259 af

Outflow = 11.57 cfs @ 12.21 hrs, Volume= 1.258 af, Atten= 0%, Lag= 0.0 min
Primary = 11.57 cfs @ 12.21 hrs, Volume= 1.258 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=57.07' @ 12.21 hrs Surf.Area= 13 sf Storage= 57 cf

Plug-Flow detention time= 0.1 min calculated for 1.258 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 893.2 - 893.1)

Volume Invert Avail.Storage Storage Description
#1 4410 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=11.49 cfs @ 12.21 hrs HW=56.88"' (Free Discharge)
1=Culvert (Barrel Controls 11.49 cfs @ 14.63 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 = 1.24 cfs @ 12.19 hrs, Volume= 0.131 af, Atten= 0%, Lag= 0.1 min
Discarded = 0.04 cfs@ 12.19 hrs, Volume= 0.046 af

Primary = 0.04 cfs @ 12.19 hrs, Volume= 0.030 af

Secondary = 1.16 cfs @ 12.19 hrs, Volume= 0.055 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= 24.2 min calculated for 0.131 af (100% of inflow)
Center-of-Mass det. time= 24.1 min ( 778.1 - 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) (sqg-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" 2.500 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 48.00'

iscarded OutFlow Max=0.04 cfs @ 12.19 hrs HW=56.02" (Free Discharge)
4=EXxfiltration ( Controls 0.04 cfs)

Primary OutFlow Max=0.04 cfs @ 12.19 hrs HW=56.02"' (Free Discharge)
LtCulveﬂ (Passes 0.04 cfs of 1.57 cfs potential flow)
3=Exfiltration ( Controls 0.04 cfs)

econdary OutFlow Max=1.12 cfs @ 12.19 hrs HW=56.02" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 1.12 cfs @ 0.38 fps)
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Summary for Pond 10P: Retention Pond

Inflow Area = 1.023 ac, 18.75% Impervious, Inflow Depth = 5.42" for 50-Year event
Inflow = 524 cfs @ 12.20 hrs, Volume= 0.462 af

Outflow = 511cfs @ 12.23 hrs, Volume= 0.410 af, Atten=2%, Lag= 1.8 min
Discarded = 0.08 cfs @ 12.23 hrs, Volume= 0.097 af

Secondary = 5.03cfs @ 12.23 hrs, Volume= 0.313 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.63' @ 12.23 hrs Surf.Area= 2,511 sf Storage= 4,204 cf

Plug-Flow detention time= 130.0 min calculated for 0.410 af (89% of inflow)
Center-of-Mass det. time= 81.2 min ( 890.8 - 809.6 )

Volume Invert Avail.Storage Storage Description
#1 51.00' 4,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sqg-ft) (%) (cubic-feet) (cubic-feet)
51.00 600 0.0 0 0
53.75 2,600 100.0 4,400 4,400
Device Routing Invert Outlet Devices
#1  Secondary 53.10' 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 51.00" 1.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 46.00'

Discarded OutFlow Max=0.08 cfs @ 12.23 hrs HW=53.62' (Free Discharge)
T _2=Exfiltration ( Controls 0.08 cfs)

econdary OutFlow Max=4.97 cfs @ 12.23 hrs HW=53.62' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 4.97 cfs @ 1.90 fps)

Summary for Pond 11P: Raingarden B -900sf

Inflow Area = 1.414 ac, 26.33% Impervious, Inflow Depth > 4.13" for 50-Year event
Inflow = 6.02cfs @ 12.22 hrs, Volume= 0.486 af

Outflow = 593 cfs @ 12.26 hrs, Volume= 0.465 af, Atten=2%, Lag= 2.5 min
Primary = 593 cfs @ 12.26 hrs, Volume= 0.465 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.27' @ 12.26 hrs Surf.Area= 2,244 sf Storage= 2,952 cf

Plug-Flow detention time= 90.6 min calculated for 0.465 af (96% of inflow)
Center-of-Mass det. time= 56.5 min ( 920.4 - 863.9 )
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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=5.89 cfs @ 12.26 hrs HW=48.27"' (Free Discharge)
=Culvert (Passes 5.89 cfs of 7.09 cfs potential flow)
E2=OrificelGrate (Weir Controls 5.76 cfs @ 2.36 fps)
=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, 34.32% Impervious, Inflow Depth > 5.28" for 50-Year event
Inflow = 16.48 cfs @ 12.20 hrs, Volume= 1.765 af

Outflow = 16.34 cfs @ 12.20 hrs, Volume= 1.765 af, Atten=1%, Lag= 0.0 min
Primary = 16.34 cfs @ 12.20 hrs, Volume= 1.765 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=56.67' @ 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 ( 896.5 - 896.5)

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=16.18 cfs @ 12.20 hrs HW=56.31" (Free Discharge)
1=Culvert (Inlet Controls 16.18 cfs @ 20.60 fps)
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Summary for Pond 0S4: Outlet Structure 4

Inflow Area = 0.805 ac, 46.90% Impervious, Inflow Depth > 6.20" for 50-Year event
Inflow = 495cfs@ 12.11 hrs, Volume= 0.416 af

Outflow = 494 cfs @ 12.11 hrs, Volume= 0.416 af, Atten= 0%, Lag= 0.2 min
Primary = 494 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 = 0.03cfs @ 12.09 hrs, Volume= 0.036 af

Secondary = 0.75cfs @ 12.09 hrs, Volume= 0.028 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= 22.7 min calculated for 0.065 af (100% of inflow)
Center-of-Mass det. time= 22.7 min ( 773.7 - 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' 2.500 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)
T 2=Exfiltration ( Controls 0.03 cfs)

econdary OutFlow Max=0.70 cfs @ 12.09 hrs HW=54.02' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.70 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 = 0.49cfs @ 12.09 hrs, Volume= 0.040 af

Outflow = 049cfs@ 12.09 hrs, Volume= 0.040 af, Atten= 0%, Lag= 0.0 min
Primary = 0.49cfs @ 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' 9cf 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 = 253 cfs @ 12.15 hrs, Volume= 0.256 af

Outflow = 253 cfs@ 12.15 hrs, Volume= 0.256 af, Atten= 0%, Lag= 0.1 min
Primary = 253 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' 35cf 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)
T 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 = 0.83cfs @ 12.09 hrs, Volume= 0.063 af

Outflow = 0.83cfs@ 12.09 hrs, Volume= 0.063 af, Atten= 0%, Lag= 0.0 min
Primary = 0.83cfs @ 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 Datalisted 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 = 233 cfs@ 12.09 hrs, Volume= 0.177 af

Outflow = 2.33cfs @ 12.09 hrs, Volume= 0.177 af, Atten= 0%, Lag= 0.0 min
Primary = 233 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 c¢f 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) (sqg-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 = 3.21cfs @ 12.23 hrs, Volume= 0.311 af, Atten=2%, Lag= 1.6 min
Primary = 3.21cfs@ 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) (sqg-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, 31.16% Impervious, Inflow Depth > 5.24" for 50-Year event
Inflow = 12.69 cfs @ 12.20 hrs, Volume= 1.401 af

Outflow = 13.07 cfs @ 12.21 hrs, Volume= 1.349 af, Atten= 0%, Lag= 1.0 min
Primary = 13.07 cfs @ 12.21 hrs, Volume= 1.349 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.07' @ 12.21 hrs Surf.Area= 2,480 sf Storage= 4,413 cf

Plug-Flow detention time= 47.0 min calculated for 1.349 af (96% of inflow)
Center-of-Mass det. time= 16.5 min ( 899.8 - 883.3 )

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) (sqg-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=12.60 cfs @ 12.21 hrs HW=43.92"' (Free Discharge)
1=Orifice/Grate (Orifice Controls 12.54 cfs @ 7.10 fps)
=Orifice/Grate (Passes 0.06 cfs of 2.25 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 = 5.05cfs @ 12.10 hrs, Volume= 0.443 af

Outflow = 495cfs @ 12.11 hrs, Volume= 0.416 af, Atten=2%, Lag= 1.0 min
Primary = 495cfs@ 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) (sqg-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)
=Orifice/Grate (Passes 0.03 cfs of 1.94 cfs potential flow)
3=Exfiltration (Exfiltration Controls 0.03 cfs)
2=0Orifice/Grate (Weir Controls 4.79 cfs @ 2.22 fps)

Summary for Link POA1: POA #1

Inflow Area = 5.529 ac, 30.59% Impervious, Inflow Depth > 5.43" for 50-Year event
Inflow = 2256 cfs @ 12.20 hrs, Volume= 2.503 af
Primary = 2256 cfs @ 12.20 hrs, Volume= 2.503 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 = 2.939 ac, 30.84% Impervious, Inflow Depth > 5.14" for 50-Year event
Inflow = 11.57 cfs @ 12.21 hrs, Volume= 1.258 af
Primary = 11.57 cfs @ 12.21 hrs, Volume= 1.258 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.0. 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 Ste-Specific
Soil Mapping Sandards 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.

December 21, 2016
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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/dcede

Symbol 1: Drainage Class (current) Moderately Well Drained

Symbol 2: Parent Material (of naturally formed soil only, if present)y ~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 Symbol: 931
Soil Series:  Raynham (somewhat poorly drained)

This mapping unit consists of somewhat poorly drained soils that formed in fine textured
estuarine/marine deposits. It is found in one area near Banfield Road. It is nearly level to gently
sloping. The slopes range from 0-3%. The surface horizon to 8 inches is a dark grayish brown
(2.5Y 4/2) very fine sandy loam with a subsoil that is 3 inches thick of a light olive brown (2.5Y
5/3) with a substratum of light olive brown (2.5Y 5/4) silt loam. The vegetation in this map unit
1s mixed with both upland and wetland vegetation but the representative soil description above
(backhoe excavated test pit conducted on November 11, 2016) does not classify as a hydric soil
and therefore this map unit is located in an upland area. The hydrologic soil group is D. This
map unit may contain 5% inclusions of the somewhat poorly drained Ridgebury soils.

Inaccuracies or deficiencies in the base map may be unknowingly reflected in the soil survey,
particularly in the boundary line placement between soil map units. This map was designed to
provide soil information for the proposed St Patrick School facility and to meet Alteration of
Terrain requirements and may not be adequate for other purposes.

b Vol

oseph W. Noel, CPSS/SC
New Hampshire Certified Soil Scientist #017
New Hampshire Certified Wetland Scientist #086
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Soil Map—Rockingham County, New Hampshire

(St Patrick Academy)

MAP LEGEND
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

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

Rockingham County, New Hampshire
Version 18, Sep 15, 2016

Soil Survey Area:
Survey Area Data:

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 20, 2010—Jul

18, 2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Soil Map—Rockingham County, New Hampshire

St Patrick Academy

Map Unit Legend

Rockingham County, New Hampshire (NH015)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
140B Chatfield-Hollis-Canton 9.4 93.1%
complex, 0 to 8 percent
slopes, rocky
538A Squamscott fine sandy loam, 0 0.7 6.9%
to 5 percent slopes
Totals for Area of Interest 101 100.0%
USDA Natural Resources Web Soil Survey 2/12/2017
==l Conservation Service National Cooperative Soil Survey Page 3 of 3



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
e Inspect annually and after significant rainfall event.

e Ifaraingarden 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.

e Replace any riprap dislodged from spillways, inlets and outlets.

e Remove any obstructions, litter and accumulated sediment or debris as warranted
but no less than once a year.

e 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.

e Select vegetation should be maintained in healthy condition. This may include
pruning, removal and replacement of dead or diseased vegetation.

e 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

e 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.

e 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
e Remove leaves and debris from structure grates on an as-needed basis.

e 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

e 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.

e Fertilizing shall be bi-annual or as recommended from soil testing.
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e Inspect swales following significant rainfall events.

e Woody vegetation shall not be allowed to become established in the swales or rock
riprap outlet protection and if present shall be removed.

e Accumulated debris disrupts flow and leads to clogging and erosion. Remove debris
and litter as necessary.

e 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

e Inspect level spreaders and buffers at least annually for signs of erosion, sediment buildup,
or vegetation loss.

e If a meadow buffer, provide periodic mowing as needed to maintain a healthy stand of
herbaceous vegetation.

e If a forested buffer, then the buffer should be maintained in an undisturbed condition,
unless erosion occuts.

e 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.

e 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
e Inspect annually and after significant rainfall event.

e Remove any obstructions, litter and accumulated sediment or debris as warranted
but no less than once a year.

e 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

e Have the soil tested by your landscaper or local Soil Conservation Service for nutrient
requirements and follow the recommendations.

e Do not apply fertilizer to frozen ground.
e (lean up any fertilizer spills.
e Do not allow fertilizer to be broadcast into water bodies.

e 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

e 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.

e 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

e 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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e 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.

e 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:

e becoming weedy and overgrown;

o Kkilling established shade trees;

e obstructing pipes and drainage systems;

e forming dense beds in water;

e lowering water levels in lakes, streams, and wetlands;
e destroying natural communities;

e promoting erosion on stream banks and hillsides; and

e 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.
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Inspection & Maintenance Checklist

BMP / System Minimum | Minimum Inspection Maintenance/
Inspection | Requirements Cleanout
Frequency Threshold
Paved surfaces:
Pavement Routinely N/A N/A
Sweeping
Litter & Trash Routinely N/A Parcel will be free
Removal of litter/trash.
Deicing Agents N/A Keep De-Icing Log Low Salt
Closed Drainage
System:
Drainage Pipes 1 time per 2 | Check for sediment Less than 2"
years accumulation & sediment depth
clogging.
Catch Basins Annually Check for sediment Clean Sumps.
accumulation (Less than | Remove all
24" sediment), blocked | floating debris.
hood, and floating
debris.
Drain Manhole Annually Check for sediment, Remove all

debris, and obstructions.

Obstructions.




BMP / System Minimum | Minimum Inspection Maintenance /
Inspection | Requirements Cleanout
Frequency Threshold
BMPs:
Raingardens or Annually e Check infiltration Remove trash &
Infiltration Pond rates and filter debris, sediment,
media. woody vegetation,
e Check for trash & and invasive
debris. species.
e Check for sediment
buildup. Side slopes and
e Check for vegetation |berm are to be
stability. mowed.
e Check for excess
woody vegetation Replant
growth. vegetation if
e Check for invasive required.
species.
Vegetated Swale Annually Check for sediment Remove sediment,
buildup, vegetation loss | debris and
and invasive species, invasive species,
debris, and damage. repair damage,
and mow grass
monthly to a
depth of 4 inches.
Riprap Outlet Annually Check for sediment Remove excess
Protection buildup and structure sediment and
damage. repair damage.
Stone Berm Level | Annually Check for sediment Remove sediment

Spreader

buildup, debris and signs
of erosion.

and debris.
Immediately
repair.




STORM WATER SYSTEM OPERATION AND MAINTENANCE REPORT

General Information

Project Name

Owner

Inspector’s Name(s)

Inspector’s Contact Information

Date of Inspection Start Time: End Time:
Type of Inspection:
[ ] Annual Report [] Post-storm event [_] Due to a discharge of significant amounts of sediment
Notes:

General Site Questions and Discharges of Significant Amounts of Sediment
Subject | Status | Notes

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:

1 | Do the current site conditions reflect QYes
the attached site plan? UNo

2 | Is the site permanently stabilized, UYes
temporary erosion and sediment UNo
controls are removed, and stormwater
discharges from construction activity
are eliminated?

3 | Is there evidence of the discharge of UYes
significant amounts of sediment to UNo
surface waters, or conveyance systems
leading to surface waters?

4 | Is there evidence of concentrated flows | QYes
of stormwater such as rills or channels | UNo
that cause erosion when such flows are
not filtered, settled or otherwise treated
to remove sediment?

5 | Is there evidence of deposits of OYes
sediment from the site on any adjacent | UNo
property or stormwater system.

6 | Is there evidence of discharges from QYes
the site to streams running through or | UNo
along the site where visual
observations indicate significant
amounts of sediment present in them.

7 | Is there evidence of invasive species UYes
within the stormwater treatment areas? | No




Permit Coverage and Plans

BMP/Facility

Inspected

Corrective Action Needed and Notes

Date Corrected

Yes
dNo

Yes
No

dYes
WNo

OYes
No

OYes
No

Yes
dNo

OYes
[JNo

OYes
[JNo

Yes
WNo

dYes
dNo

QYes
dNo

OYes
WNo

Yes
WNo

dYes
dNo

QYes
dNo

OYes
WNo

Yes
WNo

dYes
dNo

Yes
WNo

OYes
WNo

QYes
dNo

dYes
dNo

Yes
WNo




ATTACHMENT B — SMART SALTING PRACTICES
A checklist for snow and ice maintenance contractors.

Recommended practice

Check which response applies to current practices and
anticipated site maintenance activities for job site.

Already
do

Will do

Might
do

Will not
do

If "will not do"....why
not?

Use an application rate chart.

Calibrate equipment each year.

Learn about the deicer ingredients and
use the appropriate one for the
condition.

Look for reasons if and why materials
are leaking or spilling from vehicles and
fix them (e.g. gaps, overfilling, etc).

Develop a comprehensive winter
maintenance policy. Follow your policy.

Measure and use pavement
temperatures.

Use anti-icing appropriately prior to the
storm.

Plow before applying deicers.

Use wet materials (pre-wet or pre-
treated).

Don’t apply sodium chloride (road salt)
for pavement temperatures below 159F.

Don’t apply deicers for pavement temps
under -102 F. It’s too cold.

Separate salt and sand. Use salt for
melting. Use sand for traction.

Apply deicers in the center of the road
or on the high side of the curve.

Store the salt in a building or under
secure cover.

Store salt away from water flow and
direct the water away from storage area.

Store snow away from lakes, ponds and
wetlands.

Sweep up sand, dispose of properly.

For each event, document what you did
and how well it worked. Use this
information to make improvements.

Checklist is adapted from worksheet created by Fortin Consulting as a part of the Minnesota Pollution Control Agency Smart

Salting Voluntary Certification Program.




SITE DE-ICING LOG

Permit Coverage and Plans

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.

Date

De-Icing Material Used

Amount Used

Notes:
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Civil 133 Court Street
LT S Site Planning Portsmouth, NH

E"‘g”'.""e".t“’ 03801-4413
ENGlNEERING,lNC. ﬂgmee"ng

December 23,2019

Juliet T. H. Walker, AICP, Planning Director
City of Portsmouth Municipal Complex
Planning Department

1 Junkins Avenue

Portsmouth, New Hampshire 03801

Re:  Application for Site Plan Amendment
St Patrick Academy
Assessor’s Map 266, Lot 5
315 Banfield Road
Altus Project #P4801

Dear Juliet:

On behalf of the Hope for Tomorrow Foundation (HFT) and the St Patrick Academy, Altus
Engineering, Inc. (Altus) is thrilled to submit an application for an Amended Site Plan Review
for the construction of a new gymnasium at their facility on Banfield Road. In March 2017, the

HFT obtained site approvals for the construction of the school. It was occupied in April 2018
slightly over a year later.

The Academy entered into an agreement with the Foundation for Seacoast Health (FSH) to use
their gym for classes and athletic events. The school is thriving in its new location and now

wishes to construct a standalone gymnasium building on their property for physical education
classes and their athletic events.

We are not proposing to expand the 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. We are proposing to expand the parking to slightly above the

maximum under the previous ordinance. Enclosed with this submission is a parking demand
analysis to support the request.

Tel: (603) 433-2335 E-mail: Altus@altus-eng.com



Juliet T. H. Walker, AICP, Planning Director
December 23, 2019
Page 2

Attached are ten copies of the following plans and documents for the Technical Advisory
Committee’s consideration:

Site Plans (4 full sized, 6 reduced);

Opinion of Sitework cost;

Site Plan Review Checklist;

Application fee worksheet;

Green Statement;

Letter of Authorization;

Drainage Computations

Basis of Sewer Design; (4 full copies, 6, executive summaries);
Water meter readings;

Traffic Study (4 full copies, 6, executive summaries);
Parking Demand Analysis.

® © 6 6 o o o o o o o

Also enclosed the application fee check in the sum of $1,850.

Altus looks forward to presenting this project at the January 7, 20120 TAC meeting. Please call
or email me should you have any questions or need any additional information.

Sincerely,
LTUS ENGINEERING, INC.
W D. eb/P
President
wde/4801 TAC cvr ltr 12-23-19 submission
Enclosure

Ecopy: Jim Broom, HFT
James Melone, St Patrick’s Academy
Scott Hughes, Oak Point Associates



ALTUS

Civil
Site Planning

133 Court Street

Envi ’ Portsmouth, NH
MEroRmenta’ | 038014413
ENGINEERING, INC. ngineering
315 BANFIELD ROAD
Portsmouth, NH
Bond Estimate - Site Work
DATE: 20-Dec-19
PROJECT: 4801
ITEM UNIT TOTAL
DESCRIPTION QUANTITY UNIT PRICE COST
SITEWORK DEMOLITION
SITE FEATURES 1 LS $1,000.00 $1,000.00
CLEARING AND GRUBBING
TREE AND VEGETATION REMOVAL 1 AC $3,000.00 $3,000.00
WATER SUPPLY
2.5" DOMESTIC WATER SERVICE 135 LF $45.00 $6,075
6" DI CL 52 WATER PIPE 135 LF $46.00 $6,210
6" GATE VALVE 1 EA $800.00 $800
6 X 8 LIVE TAP 1 EA $3,000.00 $3,000
TESTING AND CHLORINATION 1 LS $1,500.00 $1,500
SEWER SERVICE
CROSS COUNTRY 6 AND 8" PVC SDR 35 (INCLUDING RESTORATION) 486 EE $50.00 $24,300
DRILL NEW INVERT AND REBRICK STRUCTURE 1 EA $1,500.00 $1,500
SEWER MANHOLES 1 EA $2,800.00 $2,800
GAS SERVICE
TRENCHING AND BACKFILL 90 LF $18.00 $1,620
ELECTRIC/PHONE/CABLE SERVICES
SCH 40 CONDUIT (x4 PER TRENCH) 380 LF $20.00 $7,600
CURBING
VERTICAL GRANITE CURBING 375 LF $28.00 $10,500
STORM DRAINAGE SYSTEM
CATCH BASINS, OUTLET STRUCTURES, DRAIN MANHOLES 5 EA $1,800.00 $9,000
YARD DRAINS 3 EA $1,500.00 $4,500
6" UNDERDRAIN 150 LF $15.00 $2,250
ROOF GUTTER COLLECTION DRAIN PIPE 1 LS $250.00 $250
12" DRAIN PIPE 340 LF $28.00 $9,520
RAIN GARDEN 190 8Y $28.00 $5,320
RIP RAP/STONE DRIP EDGE 1 LS $1,500.00 $1,500
FLARED END SECTION 1 EA $300.00 $300
SEDIMENT AND EROSION CONTROL
TEMPORARY EROSION CONTROL/SWPPP 1 LS $5,000.00 $5,000
CONCRETE FLATWORK
CONCRETE SIDEWALKS AND PADS 230 8Y $28.00 $6,440
SIDEWALKS
2" BITUMINOUS SIDEWALKS INCLUDING SUBGRADE MATERIALS 95 SY $22.50 $2,138
RETAINING WALLS
MODULAR BLOCK RETAINING WALL 100 SF $16.00 $1,600

HOT BITUMINOUS PAVEMENT

Tel: (603) 433-2335 E-mail: Altus@altus-eng.com



4" PATCH - BUDGET 50 TON $72.00 $3,600
HOT BITUMINOUS PAVEMENT - POROUS
4" POROUS PAVEMENT - PATCH - REPAIR BUDGET 15 TON $140.00 $2,100
4" POROUS PAVEMENT 90 TON $110.00 $9,900
6" 3/4 INCH STONE 65 CcY $30.00 $1,950
12" NHDOT 304.1 GRAVEL 130 CY $24.00 $3,120
8" #3 STONE 90 Cy $30.00 $2,700
3" PEA STONE 33 Cy $30.00 $990
STRIPING AND SIGNAGE
STRIPING & SIGNAGE 1 LS $1,000.00 $1,000
LANDSCAPING
LANDSCAPING INCLUDING RAIN GARDEN PLANTINGS (ALLOWANCE) 1 LS $5,000.00 $5,000
LOAM AND SEED - TURF ESTABLISHMENT 0.5 AC $8,000.00 $4,000
LIGHTING
RESET EXISTING POLES, POLE BASES AND FIXTURES INCLUDING CONDUIT 2 EA $2,000.00 $4,000
AS BUILT PLANS 1 LS $3,000.00 $3,000
SUBTOTAL $1569,083
| TOTAL: $159,083 |
EXCLUSIONS:

ITEMS EXCLUDED FROM THIS ESTIMATE INCLUDE, BUT ARE NOT LIMITED TO, THOSE ITEMS SPECIFIED ABOVE

AS BEING NOT INCLUDED IN THIS ESTIMATE AND THE FOLLOWING:

INSPECTION FEES, MONUMENTATION, HVAC PADS, TEMPORARY FENCING AND BARRICADES, TRAFFIC CONTROL,
MATERIALS AND COMPACTION TESTING, BUILDING FOUNDATION, BUILDING FOUNDATION EXCAVATION, BUILDING

MOUNTED EXTERIOR LIGHTING, BUILDINGS, LEDGE REMOVAL



Civil 133 Court Street
Site Planning Portsmouth, NH
LT l IS Environmental 03801-4413

ENGINEERING, INC. Engineering
“Green” Statement”

Assessor’s Map 266 Lot 05
St Patricks Academy Gymnasium
315 Banfield Road
Altus Project P4801

Pursuant to Section 2.4.3.1(a) of the Site Plan Review Regulations, Altus Engineering, Inc.
(Altus) respectfully submits the following list of the project’s “green” components for the
redevelopment of the property located at 315 Banfield Road:

e The existing school development site area will be expanded with the construction of a
+17,000 SF building. The building coverage will remain at less than 9% where up to 50
percent is allowed in the zoning district and lot coverage is allowed to be up to 80
percent. The lot coverage after the development will be approximately 23 percent of the
site. This will reserve generous open space for the site and preserving the natural
environment.

e Shade trees were planted around the perimeter of the parking lot to reduce the heat island
effect in the initial phase. Additional shade trees are proposed.

e The proposed development has bicycle racks.

e The stormwater management system is designed to meet the NHDES Alteration of
Terrain Program’s design standards and uses elements of low impact design (LID) to
treat and detain stormwater. The drainage system is designed to mimic the
predevelopment runoff conditions at the wetlands and property lines. The expansion will
also meet the AOT design criteria. The computations include the 15% increase in the
rainfall events which is a new requirement subsequent to the original approval.

¢ The development was designed to have pedestrian links to the Foundation for Seacoast
Health Community Campus facility as well as the future City of Portsmouth Recreation
area.

e The building code compliant building with components that will meet or exceed all
applicable energy codes.

 Building components shall maximize recycled content and be locally sourced if possible.
Although not LEED compliant, the intent of the proposed building will be to utilize this
guideline to implement sustainable strategies.

e Efforts have been made to preserve as much of the existing mature vegetation as possible
along the frontage, the southern boundary and along the eastern boundary where the land
abuts a large wetland system. .

o The proposed site lighting will have LED fixtures. They will be mounted at a maximum

height of 16-feet. The lights will be dark sky friendly and will meet or exceed the
minimum City requirements.

Tel: (603) 433-2335 E-mail: Altus@altus-eng.com



Green Statement

St Patricks Academy
December 23, 2019
Page 2

e Runoff from the paved surfaces currently discharges directly into the wetland system.
The surface runoff from the paved surfaces will no longer discharge directly into the
wetland. The runoff will be treated in a series of rain gardens. Thus, the stormwater
runoff quality will be significantly enhanced.

e No wetland or wetland buffers will be impacted by the project development.

e New paved surfaces will be constructed from pervious materials to promote infiltration
and recharge groundwater.

Wde/4801-App-City-Site-GreenStatment - gym



Letter of Authorization

I, James Patrick Broom of the Hope for Tomorrow Foundation, hereby authorize Altus
Engineering, Inc. of Portsmouth, New Hampshire and Oak Point Associates, Inc. of
Portsmouth, NH to represent you in all matters concerning engineering, architecture and
related permitting for the development of a gymnasium at 315 Banfield Road in
Portsmouth, NH. The property is identified on the Assessor’s Maps as Tax Map 266, Lot

5. This authorization shall include any signatures required for Federal, State and
Municipal permit applications.

g (/" iy
| Y awes FZooud -
Syﬁature Print Name Date
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Witness Print Name Date



State of New Hampshire
Department of Environmental Services
29 Hazen Drive, P.O. Box 95, Concord, NH 03302-0095

(603) 271-3503 FAX (603) 271-4128

SEWER CONNECTION PERMIT

Project Name: St Patrick Academy

- Location : 355 Banfield Road
Engineer : Altus Engineering - Eric Weinrieb, PE

. Municipality/POTW :  Portsmouth
Official Signature : Terry Desmarais, PE

' Date of Request : 5/16/2017

' PERMIT/REQUEST NUMBER - D2017-0512

FLOW : 1,628  gallons/day APPROVALDATE  6/6/2017

; :
The New Hampshire Department of Environmental Services (NHDES) has reviewed and hereby approves
the request as follows:
Approval of the connection to the municipality's wastewater facilities is based on a review of the supporting
information submitted and is subject to the conditions indicated below.

CONDITIONS :

Approval applies only to the sewerage plans and sewer connection application received by NHDES.

This approval will become void if the sewerage construction or discharge has
not begun within three years of the approval date.

All sewerage construction must comply with the requirements of Chapter Env-Wq 700,
the Standards of Design and Construction for Sewerage and Wastewater Treatment Facilities.

DES approves design plans and specifications for sewer extension (940 LF 8" PVC SDR
35)

(/ f) %z)
Issued by : L},«")‘“w@/}/biw.f"_ (s J‘a@gwﬂ

Dennis Greene, PE

WATER DIVISION - WASTEWATER ENGINEERING BUREAU - DESIGN REVIEW SECTION

€¢: Altus Engineering - Eric Weinrieb, PE




AT~

ENGINEERING, INC.

315 BANFIELD ROAD

Civil 133 Court Street
Site Planning Portsmouth, NH

ST PATRICKS ACADEMY GYMANSIUM PROJECT

APPLICATION FEE SPREADSHEET
December 23, 2019

P4801

All developments

plus
$5.00 per $1,000 of site work cost

plus
$10.00 per 1,000 SF of development area

TOTAL APPLICATION FEE

Em;:_i’r:;r’]’:r;:fr'ﬁg’ 03801-4413
$500
$160,000 5800
55,000 SF 5550
$1,850

Tel: (603) 433-2335

E-mail: Altus@altus-eng.com



Unitil

12/20/19

Oak Point Associates
85 Middle Street
Portsmouth, NH 03801

RE: Natural gas service to 315 Banfield Road, Portsmouth, NH
Saint Patrick’s Acedemy proposed gymnasium

Unitil's natural gas division has reviewed the requested site for natural gas service.

Unitil hereby confirms natural gas is available from Banfield Road to supply the
proposed facility.

Please contact me with any questions at 603-294-5144.

Sincerely,

David Beaulieu

Business Development Executive
Unitil

325 West Road

Portsmouth, NH 03801

RGY SOLUTIONS
325 West Road

Porismoith. NH 03801
T 388.486.4845 www unitil.com



St. Patrick's School
Water Usage Analysis

Current Previous
R Average Gallons Per |Estim PDf
Date Reading Date Reading Units of Usage -|  Gallons of Usage AVEREEEGallan Weekiays of | iskags Gallons scnoal Days o] Average Gallons Schiol Day per 200 S::iﬁfts + :()r
Per Day Usage Per Weekday 3 Usage Per School Day
Occupant * Faculty/Staff

04/30/18 4 04/17/18 0 4 2,992 10 5 598.40 3.23 776.30
05/31/18 111 04/30/18 4 107 80,036 23 22 3,638.00 19.66 4,719.57
06/30/18 150 05/31/18 111 39 29,172 21 8 3,646.50 19.71 4,730.59
07/31/18 251 06/30/18 150 101 75,548 22
08/31/18 253 07/31/18 251 2 1,496 23
09/30/18 270 08/31/18 253 17 12,716 20 19 669.26 3.62 868.23
10/31/18 288 09/30/18 270 18 13,464 23 22 612.00 3.31 793.95
11/30/18 302 10/31/18 288 14 10,472 22 19 551.16 2.98 715.02
12/31/18 313 11/30/18 302 11 8,228 21 15 548.53 2.97 711.61
01/31/19 328 12/31/18 313 15 11,220 23 21 534.29 2.89 693.13
02/28/19 339 01/31/19 328 11 8,228 20 15 548.53 297 711.61
03/31/19 354 02/28/19 339 15 11,220 22 21 534.29 2.89 693.13
04/30/19 366 03/31/19 354 12 8,976 22 17 528.00 2.85 684.97
05/31/19 385 04/30/19 366 19 14,212 23 22 646.00 3.49 838.05
06/30/19 399 05/31/19 385 14 10,472 20 16 654.50 3.54 849.08
07/31/19 401 06/30/19 399 2 1,496 23
08/31/19 417 07/31/19 401 16 11,968 ** 22
09/30/19 460 08/31/19 417 43 32,164 21 19 1,692.84 8.06 ** 1,934.68
10/31/19 490 09/30/19 460 30 22,440 23 22 1,020.00 4.86 ** 1,165.71

AVERAGE 711.62|AVERAGE 888.26

2018 - 2019 School Year Average = 582.66

Note: Figures above the red line are from prior to installation of irrigation meter on 7/11/18

Averages include only usage after installation of the irrigation meter.

* For school year 2018 to 2019 - 165 students / 20 staff
For school year 2019 to 2020 - 190 students / 20 faculty

** 2019 - 2020 school flows are outliers. Further data is requireed to determine if flow increase
based on actual use, leaking fixtures or inaccurate meter.

Altus Project No. 4801

12/19/2019



Civil 133 Court Street
LTUS Site Planning Portsmouth, NH

E"‘gm'.""e".“” 03801-4413
ENGlNEERING,INC. ﬂgmeeﬂng

PARKING DEMAND ANALYSIS
Assessor’s Map 266 Lot 05
St. Patricks Academy Gymnasium
Banfield Road
Altus Project P4801

St. Patricks Academy is proposing to expand the existing K through 8 with the construction of a
freestanding gymnasium building. The gym will allow the school to host practices and athletic events for
the students. The gym is not intended to host non-school related events.

In April 2017, the Portsmouth Planning Board approved the initial phase of the project as a 200-student
school without an on-site gymnasium. At that time, the City parking requirements were 0.3 parking
spaces for every student and allowed for an additional 20-percent.  60-stalls were required with an
allowance up to 72. Due to cost factors, the school elected to construct the minimum.

The gymnasium is proposed to allow students interior recreation space for gym class as well as to practice
and play competitive sports between other local schools. As a K through 8 school, they frequently host
back to back athletic events like soccer and basketball. Soccer and basketball games can generate up 25
to 30 spectator vehicles per game plus referees and coaches. A typical game night could create a demand
for 70-vehicles leaving only a few for faculty and staff that may remain on-site after school.

With the construction of the gymnasium, additional parking will be needed to mitigate the cross over
parking demand in between events.

Additionally, throughout the schoolyear there are occasional full student body and family events occur on
the grounds. These events include Christmas program, meet and greet at the beginning of the school year,
Halloween Parade, and a few others. These events have parking demand for nearly 140-families. The
school has partnered with the Girl Scout camp, which is typically vacant during the schoolyear, across the

street and the FSH to handle the large peak events. The school also hires an officer for traffic control to
ensure safe conditions.

The school is proposing to provide 77 parking spaces for the 200-student population, which
approximately satisfies half the parking demand during major events.

At aratio of 0.4 parking spaces per student, which is slightly above the maximum parking spaces allowed
at the time of the 2017 approval, it is Altus’ opinion as professional engineers that providing 77 parking
stalls for a 200-student private K through 8 elementary school is reasonable and justified.

Wde/4801-parking demand analysis 12-2019

Tel: (603) 433-2335 E-mail: Altus@altus-eng.com



City of Portsmouth, New Hampshire

Site Plan Application Checklist

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning
Board review. A pre-application conference with a member of the planning department is strongly encouraged as additional project information may
be required depending on the size and scope. The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of

all site plan review requirements. Please refer to the Site Plan review regulations for full details.

Applicant Responsibilities (Section 2.5.2): Applicable fees are due upon application submittal along with required attachments. The application shall
be complete as submitted and provide adequate information for evaluation of the proposed site development. Waiver requests must be submitted

in writing with appropriate justification.

Name of Owner/Applicant: Hope for Tomorrow Foundation

Phone Number; 603-969-3100

Date Submitted:

12/23/19

E-mail: Jpatrickbroom@gmail.com

Site Address: 315 Banfield Road

Map: 266  |ot:

Industrial

Zoning District: Lot area:

468,400

sq. ft.

Application Requirements

Required Items for Submittal

Item Location
(e.g. Page or
Plan Sheet/Note #)

Waiver
Requested

Fully executed and signed Application form.
(2.5.2.3)

Application package

N/A

All application documents, plans, supporting documentation and
other materials provided in digital Portable Document Format (PDF).
(2.5.2.8)

Application package

N/A

Site Plan Review Application Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Statement that lists and describes “green” building components and
systems.
(2.5.3.1A)

Application package

Gross floor area and dimensions of all buildings and statement of
uses and floor area for each floor.
(2.5.3.1B)

Architectural floor plans

Tax map and lot number, and current zoning of all parcels under Site
Plan Review.
(2.5.3.1C)

Cover sheet and
plan title block

Owner’s name, address, telephone number, and signature. Name,
address, and telephone number of applicant if different from owner.
(2.5.3.1D)

Application and cover
sheet

Site Plan Application Checklist/April 2019

Page 1 of 7




Site Plan Review Application Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Names and addresses (including Tax Map and Lot number and
zoning districts) of all direct abutting property owners (including
properties located across abutting streets) and holders of existing
conservation, preservation or agricultural preservation restrictions
affecting the subject property.

(2.5.3.1E)

As built survey plans

N/A

Names, addresses and telephone numbers of all professionals
involved in the site plan design.
(2.5.3.1F)

Cover sheet

List of reference plans.
(2.5.3.1G)

As built survey plans

List of names and contact information of all public or private utilities
servicing the site.
(2.5.3.1H)

General notes sheet

Site Plan Specifications

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Full size plans shall not be larger than 22 inches by 34 inches with
match lines as required, unless approved by the Planning Director.
Submittals shall be a minimum of 11 inches by 17 inches as specified
by Planning Dept. staff. (2.5.4.1A)

Required on all plan
sheets

N/A

Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be
included on all plans.
(2.5.4.1B)

Required on all plan

sheets
architectural's and detail sheets - exemp

N/A

GIS data should be referenced to the coordinate system New
Hampshire State Plane, NAD83 (1996), with units in feet.
(2.5.4.1C)

General notes sheet note

N/A

Plans shall be drawn to scale.
(2.5.4.1D)

Required on all plan
sheets

N/A

Plans shall be prepared and stamped by a NH licensed civil engineer.
(2.5.4.1D)

Only plans prepared by Altus

N/A

Wetlands shall be delineated by a NH certified wetlands scientist
and so stamped. (2.5.4.1E)

Wetlands delineation per
original survey Joe Noel, 9/2016

N/A

Title (name of development project), north point, scale, legend.
(2.5.4.2A)

All site plans

N/A

Date plans first submitted, date and explanation of revisions.
(2.5.4.2B)

Cover sheet, title block all
sheets

N/A

Individual plan sheet title that clearly describes the information that
is displayed.
(2.5.4.2C)

Required on all plan
sheets

N/A

Source and date of data displayed on the plan.
(2.5.4.2D)

As built plans, General
notes sheet

N/A

Site Plan Application Checklist/April 2019

Page 2 of 7




Site Plan Specifications
Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)
A note shall be provided on the Site Plan stating: “All conditions on  |Note 3 N/A
this Plan shall remain in effect in perpetuity pursuant to the Overall site plan
requirements of the Site Plan Review Regulations.”
(2.5.4.2E)
Plan sheets submitted for recording shall include the following
notes:
a. “This Site Plan shall be recorded in the Rockingham County
Registry of Deeds.”
“All improvements shown on this Site Plan shall be Note 14
constructed and maintained in accordance with the Plan by Overall site plan
the property owner and all future property owners. No
changes shall be made to this Site Plan without the express
approval of the Portsmouth Planning Director.”
(2.13.3)
Plan sheets showing landscaping and screening shall also include the Landscape Plan
following additional notes: LS101
a. “The property owner and all future property owners shall be
responsible for the maintenance, repair and replacement of
all required screening and landscape materials.”
“All required plant materials shall be tended and maintained
in a healthy growing condition, replaced when necessary,
and kept free of refuse and debris. All required fences and
walls shall be maintained in good repair.”
“The property owner shall be responsible to remove and
replace dead or diseased plant materials immediately with
the same type, size and quantity of plant materials as
originally installed, unless alternative plantings are
requested, justified and approved by the Planning Board or
Planning Director.”
(2.13.4)

Note 15
Overall site plan

Site Plan Application Checklist/April 2019 Page 3 of 7




Site Plan Specifications — Required Exhibits and Data

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

1.

Existing Conditions: (2.5.4.3A)

a.

Surveyed plan of site showing existing natural and built features;

Previous submission

b.

Zoning boundaries;

package

supplemented with as-built

C.

Dimensional Regulations;

plan

d.

Wetland delineation, wetland function and value assessment;

e.

SFHA, 100-year flood elevation line and BFE data.

NOT RESUBMITTED

2.

Buildings and Structures: (2.5.4.3B)

a.

Plan view: Use, size, dimensions, footings, overhangs, 1st fl.
elevation;

AE101

Elevations: Height, massing, placement, materials, lighting,
facade treatments;

AE201 and 202

C.

Total Floor Area;

AE101

d.

Number of Usable Floors;

AE101

HMARANH H H BRHHEREAE

e.

Gross floor area by floor and use.

AE101

3. Access and Circulation: (2.5.4.3C)

a.

Location/width of access ways within site;

Overall site plan and site plan

b.

Location of curbing, right of ways, edge of pavement and
sidewalks;

Overall site plan and site plan

Location, type, size and design of traffic signing (pavement
markings);

Overall site plan and site plan

Names/layout of existing abutting streets;

Overall site plan and site plan

Driveway curb cuts for abutting prop. and public roads;

Overall site plan and site plan

If subdivision; Names of all roads, right of way lines and
easements noted;

NA

B
|
X
X
X
X
X

g.

AASHTO truck turning templates, description of minimum vehicle
allowed being a WB-50 (unless otherwise approved by TAC).

NA - turning movements per
original site plan submission

4.

Parking and Loading: (2.5.4.3D)

&3]

a.

Location of off street parking/loading areas, landscaped
areas/buffers;

Overall site plan, site plan
and LS101

b.

Parking Calculations (# required and the # provided).

Overall site plan

5. Water Infrastructure: (2.5.4.3E)

Bl | E

a.

Size, type and location of water mains, shut-offs, hydrants &
Engineering data;

Utilities plan, C-4

=

b.

Location of wells and monitoring wells (include protective radii).

NA

6. Sewer Infrastructure: (2.5.4.3F)

Ed

a.

Size, type and location of sanitary sewage facilities & Engineering
data.

Utility Plan, C-4, application
package for design flow criteria

7.

Utilities: (2.5.4.3G)

a.

The size, type and location of all above & below ground utilities;

Utilities plan, C-4

b.

Size type and location of generator pads, transformers and other
fixtures.

Utilities plan, C-4

Site Plan Application Checklist/April 2019
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Site Plan Specifications — Required Exhibits and Data

Required Items for Submittal Item Location Waiver

(e.g. Page/line or Requested
Plan Sheet/Note #)

Solid Waste Facilities: (2.5.4.3H)

a. The size, type and location of solid waste facilities. Overall site plan - existing no
expansion proposed

Storm water Management: (2.5.4.31)

a. The location, elevation and layout of all storm-water drainage. |Gradingand drainage plan, C-3

. Outdoor Lighting: (2.5.4.3))

a. Type and placement of all lighting (exterior of building, Electrical Site Plan, ES101
parking lot and any other areas of the site) and;
b. photometric plan.
. Indicate where dark sky friendly lighting measures have Electrical Site Plan, ES101
been implemented. (10.1)
. Landscaping: (2.5.4.3K)

a. Identify all undisturbed area, existing vegetation and that Grading plan, C-4, Overall site plan
which is to be retained;

b. Location of any irrigation system and water source. None prt"’zjose‘j - existing playfield
Isirrigate

. Contours and Elevation: (2.5.4.3L)

a. Existing/Proposed contours (2 foot minimum) and finished
grade elevations. Grading plan, C-4

. Open Space: (2.5.4.3M)

a. Type, extent and location of all existing/proposed open space. | Overallsite plan

. All easements, deed restrictions and non-public rights of Overall site plan, As-built plans
ways. (2.5.4.3N)

. Location of snow storage areas and/or off-site snow Site plan, note 9 overall site plan
removal. (2.5.4.30)

. Character/Civic District (All following information shall be
included): (2.5.4.3Q)
a. Applicable Building Height (10.5A21.20 & 10.5A43.30);

NOT APPLICABLE

b. Applicable Special Requirements (10.5A21.30);

c. Proposed building form/type (10.5A43);

d. Proposed community space (10.5A46).

Site Plan Application Checklist/April 2019 Page 5 of 7




Other Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Traffic Impact Study or Trip Generation Report, as required.
(Four (4) hardcopies of the full study/report and Six (6) summaries to be
submitted with the Site Plan Application) (3.2.1-2)

Application package

Indicate where Low Impact Development Design practices have
been incorporated. (7.1)

Green statement application
package

Indicate whether the proposed development is located in a wellhead
protection or aquifer protection area. Such determination shall be
approved by the Director of the Dept. of Public Works. (7.3.1)

Not applicable

Indicate where measures to minimize impervious surfaces have
been implemented. (7.4.3)

Project infill, green statement
permeable materials used where
possible

Calculation of the maximum effective impervious surface as a
percentage of the site. (7.4.3.2)

Drainage compuations

Stormwater Management and Erosion Control Plan.
(Four (4) hardcopies of the full plan/report and Six (6) summaries to be
submitted with the Site Plan Application) (7.4.4.1)

Application package

Final Site Plan Approval Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

All local approvals, permits, easements and licenses required,
including but not limited to:
a. Waivers;
Driveway permits;
Special exceptions;
Variances granted;
Easements;
. Licenses.
(2.5.3.2A)

. none requested

. existing, none requested

. none requested

. 2016 and 2017, listed on cover
sheet

. As-built plans

. none requested

Exhibits, data, reports or studies that may have been required as
part of the approval process, including but not limited to:
a. Calculations relating to stormwater runoff;
b. Information on composition and quantity of water demand
and wastewater generated;
Information on air, water or land pollutants to be
discharged, including standards, quantity, treatment
and/or controls;
Estimates of traffic generation and counts pre- and post-
construction;
Estimates of noise generation;
A Stormwater Management and Erosion Control Plan;
Endangered species and archaeological / historical studies;
Wetland and water body (coastal and inland) delineations;
i. Environmental impact studies.
(2.5.3.2B)

i. notapplicable

. application package - drainage
study

. application package - water
demand analysis

. non-industrial uses

. see traffic study

. not applicable

. see drainage computations

. not applicable

. on survey plans - no wetland or wet
buffers will be impacted

Site Plan Application Checklist/April 2019
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Final Site Plan Approval Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

A document from each of the required private utility service
providers indicating approval of the proposed site plan and
indicating an ability to provide all required private utilities to the
site.

(2.5.3.2D)

in application package

A list of any required state and federal permit applications required
for the project and the status of same.
(2.5.3.2E)

Cover sheet

Applicant’s Signature:

12/23/19

Site Plan Application Checklist/April 2019
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