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STORMWATER MANAGEMENT REPORT
Tiki Plaza - Map: 128 Block 252 Lot: 3.1

Overview of the Project:

The Proposed Site Plan is to construct a 2,700 square foot building in the rear of the existing
building located at 64 Endicott Street

Methodology

In order to take various characteristics and physical properties into account when preparing a
model of actual conditions, and to better manage the numerous values and specific information
for each watershed, computer aided design software was used. HydroCAD (v10.0) software
was used to model specific watershed areas and provide a complete set of calculations to
demonstrate the performance of these areas under a variety of conditions. The software is
based on the widely accepted and practiced SCS TR-20 model and is used to develop peak
rates of runoff, perform stage-storage-discharge calculations, and other hydraulic analysis for
various rainfall events. All calculations are carried to the control points, which are intended to
simulate a positive outfall in order to accurately compare and account for project impacts.

The analysis was performed using the 2-, 25-, and 50-year storm frequencies over a Type Il 24-
hour storm duration. The hydraulic conditions that result from rainfall associated with these
events were analyzed for a comparison of the existing peak rate and volume of runoff to post-
development conditions.

The storm event rainfali amounts are derived using the Northeast Regional Climate Center,
Extreme Precipitation Tables (attached herewith) provided by Cornell University.

Evaluation of Existing Conditions

An on-ground survey was conducted by this office to obtain the existing topography in
conjunction with lidar provided by UNH. The soils were mapped using the USDA Natural
Recourses Conservation Service, Web Soil Survey.

The site consists of one parcel known as Tax Map 128 Block 252 Lot 3.1 located off at 64
Endicott Street, Laconia, NH. The site cover is currently mostly impervious with a consistent
slope from east to west. The soils on site consist of Henniker fine sandy loam and Metacomet
fine sandy loam. Both of these soils are classified as hydraulic soil group C.

The site naturally drains from east to west, running off site onto two abutting properties. A point
of analysis has been created for each of the abutters. Stormwater runoff is analyzed at the
subject parcel property line to ensure there is no adverse effects on the abutting properties.
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Evaluation of Proposed Conditions

The proposed work to be done is the erection of a 60’ x 45’ (2,700 sf) garage building.
The existing driveway and parking area associated with the proposed building will be
regraded to ensure the stormwater overland flow will enter the proposed stormwater
management basin.

The general flow direction of the stormwater flow remains unchanged from the existing
condition to the proposed post construction condition.

Table 1: Summary of Flow Rates

REACH -1

Western Property Line
Storm Frequency

Pre-development

Post-development

Peak Flow (cf.s) Peak Flow (c.f.s)
2-Year 2.62 0.54
25-Year 5.31 4.25
50-Year 6.37 5.88
REACH -2

Northern Property Line
Storm Frequency

Pre-development

Post-development

Peak Flow (c.f.s) Peak Flow (c.f.s)
2-Year 0.93 0.81
25-Year 2.01 1.72
50-Year 2.44 2.07
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Summary
STORMWATER BASINS:

The type of stormwater basin implemented in the site design is a filtration basin. The
filtration basin has been sized for the 25-year storm event and can handle a 50-year
storm event without overtopping. In order to account for the slow percolation rate of the
parent material, the pond has been enlarged to increase the surface area, ultimately
increasing the infiltration abilities of the pond.

The proposed pond will treat the stormwater runoff and is effective in phosphorous and
nitrogen load reductions. The pond will also act as a detention basin which is
instrumental in the balancing of flow rates between the existing conditions and the
proposed conditions.

CONCLUSION:
The proposed site development by Tiki Plaza LLC. will not create any adverse effects
downstream in storm water flow rates or quality.
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)

1 2-Year Type lll 24-hr Default 2400 1 273 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.468 74 >75% Grass cover, Good, HSG C (1S, 28, 35, 45)

1.233 98 Impervious (1S, 2S, 3S)
1.702 91 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A
0.000 HSG B
0.468 HSG C 18, 2§, 35, 4S8
0.000 HSG D

1.233 Other 1S, 25, 3S
1.702 TOTAL AREA
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Ground Covers (all 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 0.468 0.000 0.000 0468 >75% Grass cover, Good 1S, 25,

3S, 48
0.000 0.000 0.000 0.000 1.233 1.233 Impervious 18, 28,

38
0.000 0.000 0.468 0.000 1.233 1.702 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Sub 1 Runoff Area=10,587 sf 36.67% Impervious Runoff Depth>1.14"
Tc=6.0 min CN=83 Runoff=0.34 cfs 0.023 af

Subcatchment2S: Sub 2 Runoff Area=17,730 sf 67.54% Impervious Runoff Depth>1.63"
Tc=6.0 min CN=90 Runoff=0.81 cfs 0.055 af

Subcatchment3S: Sub 1 Runoff Area=45,163 sf 83.83% Impervious Runoff Depth>1.97"
Tc=6.0 min CN=94 Runoff=2.40 cfs 0.171 af

Subcatchment4S: Sub 1 Runoff Area=646 sf 0.00% Impervious Runoff Depth>0.67"
Tc=6.0 min CN=74 Runoff=0.01 cfs 0.001 af

Reach 1R: Western Property Line Inflow=0.54 cfs 0.102 af
Outfiow=0.54 cfs 0.102 af

Reach 2R: Northern Property Line Inflow=0.81 cfs 0.055 af
Outflow=0.81 cfs 0.055 af

Pond 3P: Filtration Basin Peak Elev=718.93' Storage=3,948 cf Inftow=2.40 cfs 0.171 af
Discarded=0.04 cfs 0.032 af Primary=0.44 cfs 0.078 af Outflow=0.48 cfs 0.109 af

Total Runoff Area = 1.702 ac Runoff Volume = 0.250 af Average Runoff Depth = 1.76"
27.53% Pervious = 0.468 ac  72.47% Impervious = 1.233 ac
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Summary for Subcatchment 1S: Sub 1

Runoff = 034 cfs@ 12.10 hrs, Volume= 0.023 af, Depth> 1.14"
Routed to Reach 1R : Western Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.73"

Area (sf) CN Description
* 3,882 98 Impervious
6,705 74 >75% Grass cover, Good, HSG C
10,587 83 Weighted Average
6,705 63.33% Pervious Area
3,882 36.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1S: Sub 1
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Summary for Subcatchment 2S: Sub 2

Runoff = 0.81cfs @ 12.09 hrs, Volume= 0.055 af, Depth> 1.63"
Routed to Reach 2R : Northern Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=2.73"

Area (sf) CN Description

* 11,975 98 Impervious
5,755 74 >75% Grass cover, Good, HSG C

17,730 90 Weighted Average

5,755 32.46% Pervious Area
11,975 67.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 2S: Sub 2
Hydrograph
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Summary for Subcatchment 3S: Sub 1

Runoff = 240 cfs @ 12.09 hrs, Volume= 0.171 af, Depth> 1.97"
Routed to Pond 3P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=2.73"

Area (sf) CN Description
* 37,862 98 Impervious
7,301 74  >75% Grass cover, Good, HSG C
45,163 94 Weighted Average
7,301 16.17% Pervious Area
37,862 83.83% Impervious Area

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

6.0 Direct Entry,

Subcatchment 3S: Sub 1
Hydrograph
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Summary for Subcatchment 4S: Sub 1

Runoff = 0.01cfs@ 12.10 hrs, Volume= 0.001 af, Depth> 0.67"
Routed to Reach 1R : Western Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=2.73"

Area (sf) CN Description
646 74 >75% Grass cover, Good, HSG C
646 100.00% Pervious Area

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

6.0 Direct Entry,

Subcatchment 4S: Sub 1
Hydrograph
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Summary for Reach 1R: Western Property Line

[40] Hint: Not Described (OQutflow=Inflow)

Inflow Area = 1.295 ac, 74.02% Impervious, Inflow Depth > 0.94" for 2-Year event
Inflow = 0.54cfs @ 12.42 hrs, Volume= 0.102 af
Outflow = 054 cfs@ 12.42 hrs, Volume= 0.102 af, Atten= 0%, Lag= 0.0 min

Routed to nonexistent node 5R

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: Western Property Line
Hydrograph
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Summary for Reach 2R: Northern Property Line

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.407 ac, 67.54% Impervious, Inflow Depth > 1.63" for 2-Year event
Inflow = 0.81cfs@ 12.09 hrs, Volume= 0.055 af
Outflow = 0.81cfs @ 12.09 hrs, Volume= 0.055 af, Atten= 0%, Lag= 0.0 min

Routed to nonexistent node 5R

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 2R: Northern Property Line

Hydrograph
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Summary for Pond 3P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.037 ac, 83.83% Impervious, Inflow Depth > 1.97" for 2-Year event
Inflow = 240cfs @ 12.09 hrs, Volume= 0.171 af

Outflow = 048 cfs @ 12.52 hrs, Volume= 0.109 af, Atten=80%, Lag= 26.1 min
Discarded = 0.04cfs@ 12.52 hrs, Volume= 0.032 af

Primary = 0.44cfs @ 12.52 hrs, Volume= 0.078 af

Routed to Reach 1R : Western Property Line

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05hrs / 3
Peak Elev=718.93' @ 12.52 hrs Surf.Area= 2,864 sf Storage= 3,948 cf

Plug-Flow detention time= 158.2 min calculated for 0.109 af (64% of inflow)
Center-of-Mass det. time= 87.0 min ( 849.3 - 762.2)

Volume invert Avail.Storage  Storage Description
#1 716.00' 5,193 cf Custom Stage Data (Prismatic) isted below (Recalc)
#2 715.50' 951 ¢f Custom Stage Data (Prismatic).isted below (Recalc)

2,378 cf Overall x 40.0% Voids
6,144 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) {cubic-feet)
716.00 332 0 0
718.00 1,266 1,598 1,598
720.00 2,329 3,595 5,193
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
715.50 332 0] 0
716.50 1,106 719 719
718.00 1,106 1,659 2,378
Device Routing Invert OQutlet Devices
#1 Discarded 715.50' 0.600 in/hr Exfiltration over Surface area Phase-In=0.10'
#2  Primary 719.50' 6.0' long x 4.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#3  Primary 718.00' 6.00" long x 11.00" breadth x 1.50" high Rock Fill
Rock Diam.= 3.000", S.D.= 2.000", Voids= 40.0%

iscarded OutFlow Max=0.04 cfs @ 12.52 hrs HW=718.92" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.04 cfs)

2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

%mary OutFlow Max=0.44 cfs @ 12.52 hrs HW=718.92"' (Free Discharge)
=Rock Fill (Rockfill Controls 0.44 cfs @ 0.16 fps)
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Broad-Crested Rectangular Weir

Pond 3P: Filtration Basin

Hydrograph
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Summary for Subcatchment 1S: Sub 1

Runoff = 0.86cfs @ 12.09 hrs, Volume= 0.059 af, Depth> 2.92"
Routed to Reach 1R : Western Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=4.93"

Area (sf) CN Description
* 3,882 98 Impervious
6,705 74 >75% Grass cover, Good, HSG C
10,587 83 Weighted Average
6,705 63.33% Pervious Area
3,882 36.67% Impervious Area

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

Subcatchment 1S: Sub 1

Hydrograph
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Summary for Subcatchment 2S: Sub 2

Runoff = 1.72cfs @ 12.09 hrs, Volume= 0.122 af, Depth> 3.60"
Routed to Reach 2R : Northern Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25-Year Rainfall=4.93"

Area (sf) CN Description
= 11,975 98 Impervious
5,755 74 >75% Grass cover, Good, HSG C
17,730 90 Weighted Average
5,755 32.46% Pervious Area
11,975 67.54% Impervious Area

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

Subcatchment 2S: Sub 2
Hydrograph
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Summary for Subcatchment 3S: Sub 1

Runoff = 468 cfs @ 12.09 hrs, Volume= 0.346 af, Depth> 4.00"
Routed to Pond 3P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=4.93"

Area (sf) CN Description
* 37,862 98 Impervious
7,301 74 >75% Grass cover, Good, HSG C
45,163 94 Weighted Average
7,301 16.17% Pervious Area
37,862 83.83% Impervious Area

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

Subcatchment 3S: Sub 1

Hydrograph
f . -1 1 Type lll 24-hr
JI ol 25 YearRainfaliza 93+
' A .~ Runoff Area=45,163 sf
i - Runoff Volume=0.346.af -
g | - | Runoff Depth>4.00"
£ | 3 Tc=6.0 min
i ; i ¢N=594
0

5 6 7 “8..“9“”10'“'11””1‘2“"1'3'”‘1‘4””15””16” 1T”“18“”19“'20
Time (hours)
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Summary for Subcatchment 4S: Sub 1

Runoff = 0.04cfs @ 12.09 hrs, Volume= 0.003 af, Depth> 2.14"
Routed to Reach 1R : Western Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=4.93"

Area (sf) CN Description
646 74  >75% Grass cover, Good, HSG C

646 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 4S: Sub 1

Hydrograph
| | | ) | | o | ! l _;___l___l_____l__ _L__ .
B e e e e e T
0.04 - - 4 - -—|————|—v——4.~—44 —0'94‘:"————:————-;————:————I—~A—: ————————————
o038 J---q=---t=-=)- - ___:____'_m'_--_Typell[24-*hr_
0.0 . ! ; ! ! ! . L 0 -
0.034 _.________L__..J____:____J‘____:___ ___:__ZS-YearRamfa][-r4;93?t_
0030 s s amesl ses i asdsaesies il e o oa
ooad T M T Runoff Area=646 sf-
J 1 ( ( | | I
g:gig | R “‘RunoffVoiume'0003af
2 0024 |- S D A IR '
Sood | rr o Runoff Depth>2.44”
oo}t - --Te=6:0-min -
L I R e e G e e i S b
00164 | 1o - CN=T4-
0.014 p=a=15= loy=y _ =y=yeyiy= _ _ | = ey Epil _ = v e - B e - - e - - — o
Py L (A N
ood foooiooa o MR
B e e ety &) (U S N
0.006 ., .____:____\L___JI____:___.ﬁJI.__‘_IL Jl _.v,J.____I____JI.____I__*fL_f__I____
00043 4 -+ ---F---d4----F---+4----k& -  — — — — ————f-—— ===
0.0024
0 e et o et e S e 7t e e e,
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Reach 1R: Western Property Line

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.295 ac, 74.02% Impervious, Inflow Depth > 2.82" for 25-Year event
Inflow = 425cfs @ 12.16 hrs, Volume= 0.305 af
Outflow = 425cfs @ 12.16 hrs, Volume= 0.305 af, Atten=0%, Lag= 0.0 min

Routed to nonexistent node 5R

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: Western Property Line
Hydrograph

H Inflow
H Outflow

Flow (cfs)

g

5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 2R: Northern Property Line

[40] Hint: Not Described (Qutflow=Inflow)

Inflow Area = 0.407 ac, 67.54% Impervious, Inflow Depth > 3.60" for 25-Year event
Inflow = 1.72cfs @ 12.09 hrs, Volume= 0.122 af
Outflow = 1.72cfs @ 12.09 hrs, Volume= 0.122 af, Atten= 0%, Lag= 0.0 min

Routed to nonexistent node 5R

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 2R: Northern Property Line
Hydrograph

H Inflow
H Outflow

Inflow fjArefa=§0.4j07 %c

_____________________________

Flow (cfs)
7’

5 6 7 8 9 10 1 12 13 14 15 1 17 18 19 20
Time (hours)
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Summary for Pond 3P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.037 ac, 83.83% Impervious, Inflow Depth > 4.00" for 25-Year event
Inflow = 468 cfs@ 12.09 hrs, Volume= 0.346 af

Outflow = 3.60cfs@ 12.16 hrs, Volume= 0.281 af, Atten=23%, Lag= 4.5 min
Discarded = 0.05cfs@ 12.16 hrs, Volume= 0.038 af

Primary = 3.56cfs@ 12.16 hrs, Volume= 0.243 af

Routed to Reach 1R : Western Property Line

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs / 3
Peak Elev=719.81'@ 12.16 hrs Surf.Area= 3,334 sf Storage= 5,710 cf

Plug-Flow detention time= 115.3 min calculated for 0.280 af (81% of inflow)
Center-of-Mass det. time= 64.2 min ( 812.7 - 748.5)

Volume Invert Avail.Storage _Storage Description
#1 716.00' 5,193 cf Custom Stage Data (Prismatic)Listed below (Recalc)
#2 715.50' 951 ¢f Custom Stage Data (Prismatic)isted below (Recalc)

2,378 cf Overall x 40.0% Voids
6,144 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum_Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
716.00 332 0 0
718.00 1,266 1,598 1,698
720.00 2,329 3,595 5,193
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
715.50 332 0 0
716.50 1,106 719 719
718.00 1,106 1,659 2,378
Device Routing Invert Qutlet Devices
#1 Discarded 715.50"' 0.600 in/hr Exfiltration over Surface area Phase-In=0.10'
#2  Primary 719.50' 6.0'long x 4.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2,72 2.73 2.76 2.79 2.88 3.07 3.32

#3  Primary 718.00' 6.00' long x 11.00' breadth x 1.50" high Rock Fill
Rock Diam.= 3.000", S.D.= 2.000", Voids= 40.0%

Esqcarded OutFlow Max=0.05 cfs @ 12.16 hrs HW=719.80" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=3.43 cfs @ 12.16 hrs HW=719.80" (Free Discharge)
2=Broad-Crested Rectangular Weir(Weir Controls 2.43 cfs @ 1.35 fps)
3=Rock Fill (Rockfill Controls 1.01 cfs @ 0.22 fps)
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Pond 3P: Filtration Basin
Hydrograph

i TN T TR TR T A T ' ; | | & Inflow
¢ . O Outflow

Inflow Area=1.037 ac | [@2

Flow (cfs)

L _.—_——# :‘
W s,

Time (hours)



5028-02 Post - rev Type Il 24-hr 50-Year Rainfall=5.80"

Prepared by Brown Engineering LLC Printed 1/13/2025
HydroCAD® 10.20-6a s/n 04694 © 2024 HydroCAD Software Solutions LLC Page 17

Summary for Subcatchment 1S: Sub 1

Runoff = 1.08 cfs @ 12.09 hrs, Volume= 0.074 af, Depth> 3.67"
Routed to Reach 1R : Western Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.80"

Area (sf) CN Description
* 3,882 98 Impervious
6,705 74 >75% Grass cover, Good, HSG C
10,587 83 Weighted Average
6,705 63.33% Pervious Area
3,882 36.67% Impervious Area

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

Subcatchment 1S: Sub 1
Hydrograph

b M Type Il 244hr--
11 & & & | 50-Year Rainfall=5.80"
| Rluno,ff I-\,rea-,‘=10,,587, sf
Runoff Volume=0.074 af
RUnoff Depth>3 67“
Tc=6.0 mm

' CN—\83

Flow (cfs)

s 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 2S: Sub 2

Runoff =

207 cfs@ 12.09 hrs, Volume=

0.149 af, Depth> 4.40"

Routed to Reach 2R : Northern Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type lll 24-hr 50-Year Rainfall=5.80"

Area (sfy CN Description

& 11,975 98
5,765 74

Impervious

>75% Grass cover, Good, HSG C

17,730 90
5,755
11,975

Tc Length

(min) (feet) (ft/ft)  (ft/sec)

Weighted Average
32.46% Pervious Area
67.54% Impervious Area

Slope Velocity Capacity Description

(cfs)

6.0

Direct Entry,

Subcatchment 2S: Sub 2
Hydrograph

Flow (cfs)

—
1

.‘___.'!.ETCIS__ .Lg,_JA___;____J
i | |

o Ypé’ III'2‘4ih'f'
50-Year Ramfallq-s 80"
_ Runoff Area"-=17 730 sf
Runoff Vqume—O.,1 49 af
" Runoff quth?4.40"
T T Te=6,0 min
' - CN=90

1 12 13 14 15 16 17 18
Time (hours)
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Summary for Subcatchment 3S: Sub 1

Runoff = 557 cfs @ 12.09 hrs, Volume= 0.415 af, Depth> 4.80"
Routed to Pond 3P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.80"

Area (sfy CN Description
* 37,862 98 Impervious
7,301 74 >75% Grass cover, Good, HSG C
45,163 94 Weighted Average
7,301 16.17% Pervious Area
37,862 83.83% Impervious Area

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

Subcatchment 3S: Sub 1

Hydrograph
Tyne_l_l_l_z_‘!thr__

] ' . 50-Year Rainfall=5.80"

| b . 3___Run_of_f_Ar_e_a_‘-=4_5,,‘_l_63 sf

v b Runoff Vol'ume-O 415 af
N |1 SR S SO T . S B _Runoff Depth>4.80".
£ N | i Tc-60m|n

i | R CN-94

1= |

0

5 6 7 ‘ll8l”.6””10””11””{2' '1r31_'”14””15” .16'”1? 18 19 20
Time (hours)
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Summary for Subcatchment 4S: Sub 1

Runoff = 0.05cfs @ 12.09 hrs, Volume= 0.003 af, Depth> 2.81"
Routed to Reach 1R : Western Property Line

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=5.80"

Area (sf) CN Description
646 74  >75% Grass cover, Good, HSG C

646 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 4S: Sub 1

Hydrograph
ool | T
00s] T T T  Type i 24<hr
P I R R "50-Year Rainfall=5.80"
U TV UM URunoff Area=646 s
oes] | 7 1T Runoff Voliimé=0.003 af

Flow (cfs)
o
o

| 7 I Runoff Depth>2.81"

Time (hours)
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Summary for Reach 1R: Western Property Line

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.295 ac, 74.02% Impervious, Inflow Depth > 3.59" for 50-Year event
Inflow = 588cfs@ 12.12 hrs, Volume= 0.388 af
Outflow = 588cfs@ 12.12 hrs, Volume= 0.388 af, Atten= 0%, Lag= 0.0 min

Routed to nonexistent node 5R

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: Western Property Line

Hydrograph
| | ; | | | \ | | ) | | | |
1 | ) 1 | | | | ) 1 1 | ) Ilnﬂow
] e e =~ [ A= S H Outflow
f I 1 I I ] ) I
o | | Inflow Area=1.295 ac
N I | I I i I I
9 I | I I I I
5 | | 1 1 ! !
g I 1 I I I I
] S O Y DD, A ! [ | S S 8
i 1 i i i
i I I I |
4 I I I :
N [N SRS N SN V. A . R SO
E |
g 3 |
- i )
i . r
5] ;
1_
0~ s e e s
5 6 W B g 10 kA 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Reach 2R: Northern Property Line

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.407 ac, 67.54% Impervious, Inflow Depth > 4.40" for 50-Year event
Inflow = 207 cfs@ 12.09 hrs, Volume= 0.149 af
Outflow = 207 cfs @ 12.09 hrs, Volume= 0.149 af, Atten= 0%, Lag= 0.0 min

Routed to nonexistent node 5R

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 2R: Northern Property Line
Hydrograph

H Inflow
@ Outflow

T = = 3 -

Inflow Area=0.407 ac

______

Flow (cfs)

NG

5 6 7 8 l”9“”10””111.“.1l2””1l3'”'1‘4'”‘15””16””1?””13' ”19” 20
Time (hours})
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Summary for Pond 3P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.037 ac, 83.83% Impervious, Inflow Depth > 4.80" for 50-Year event
Inflow = 557 cfs @ 12.09 hrs, Volume= 0.415 af

Outflow = 482cfs@ 12.13 hrs, Volume= 0.349 af, Atten= 13%, Lag= 2.8 min
Discarded = 0.05cfs @ 12.13 hrs, Volume= 0.039 af

Primary = 478 cfs @ 12.13 hrs, Volume= 0.310 af

Routed to Reach 1R : Western Property Line

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs / 3
Peak Elev=719.89'@ 12.13 hrs Surf.Area= 3,378 sf Storage= 5,897 cf

Plug-Flow detention time= 105.6 min calculated for 0.348 af (84% of inflow)
Center-of-Mass det. time=59.6 min ( 805.3-745.6 )

Volume Invert Avail.Storage Storage Description
#1 716.00' 5,193 cf Custom Stage Data (Prismatic)Listed below (Recalc)
#2 715.50' 951 cf Custom Stage Data (Prismatic)isted below (Recalc)

2,378 cf Overall x 40.0% Voids
6,144 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
716.00 332 0 0
718.00 1,266 1,598 1,598
720.00 2,329 3,595 5,193
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
715.50 332 0 0
716.50 1,106 719 719
718.00 1,106 1,659 2,378
Device Routing Invert Outlet Devices
#1  Discarded 715.50' 0.600 in/hr Exfiltration over Surface area Phase-In=0.10'
#2  Primary 719.50' 6.0" long x 4.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#3  Primary 718.00" 6.00' long x 11.00' breadth x 1.50" high Rock Fill
Rock Diam.= 3.000", S.D.= 2.000", Voids= 40.0%

Ecarded OutFlow Max=0.05 cfs @ 12.13 hrs HW=719.89' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=4.67 cfs @ 12.13 hrs HW=719.89' (Free Discharge)
2=Broad-Crested Rectangular Weir(Weir Controls 3.64 cfs @ 1.57 fps)
3=Rock Fill (Rockfill Controls 1.03 cfs @ 0.23 fps)
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Pond 3P: Filtration Basin

Hydrograph
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1 h ‘ . ' O Outflow
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BROWN
T 4 ENGINEERING

63 West Street — P.O. Box 703, Ashland, New Hampshire, 03217
Phone (603) 744-1044
www.brownenaineeringllc.com

Ethan Wood, Esq.

Normandin, Cheney & O’Neil, PLLC
213 Union Avenue

P.O.Box 575

Laconia, NH 03247

Date: July 17, 2024

RE: Tiki Plaza “New Building”
Tax Map 128 Block 252 Lot 3.1
Enicott Street North, Laconia NH

A test pit was dug today in the location of the proposed filtration basin in the rear
of the Tiki Plaza lot, see attachment plan for location. The intent of the test pit
was to comply with item 6 & 7 of the Pine Hollow and Tiki Plaza LLC settlement
agreement, dated March 19, 2024.

Brown Engineering conducted the test pit in the presence of the property owner,
Mr Gagnon, the abutter, Mr. Heavey and the abutters attorney.

The test pit data log is as follows:

0-10”

7.5yr 3-1, coarse sand texture, weak coarse structure, loose consistency
Notes: Soil was moist, fine roots to 8"

10-39”

7.5 yr 5-6, coarse sand texture, weak single grain structure, loose consistency
Notes: 10% medium gravels, evidence of fill material (asphalt)

39-84”
10 yr 3-2, fine sandy loam, moderate fine granular structure, friable consistency
Notes: apparent buried A horizon, substantial root system,

84-99”
Data not logged, excavation for evidence of water only

Depth of Pit: 8 feet 3 inches
Water Observed: NO Ledge Observed: NO ESHWT: None observed




Summary:

We estimate there is approximately 3 feet of fill over native material. The fill
material was very granular coarse sand. At 39" of depth, we encountered what
appears to be a buried A horizon, we believe this is the virgin ground, native
material. This material appeared to be consistent with the soils expected in this
area, which is Henniker fine sand loam according to Natural Resources
Conservation Service, Web Soil Survey. At approximately 84" in depth, the soil
horizon changed and was observed from outside of the pit. The tailings indicated
the material to be a fine sand.

There was no presence of water throughout the duration of the test pit. No redox
features were observed coupled with the presence of a dense root system was
evidence of no restrictive layer, and therefore no estimated seasonal high water
table was logged.

Per item 7 of the settlement agreement, there was no water observed 5 feet
below the current surface elevation, and no water observed 5 feet below the
original natural surface elevation.
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