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HAIGHT ENGINEERING, LLC

CIVIL ENGINEERS

P.O. Box 1166, 181 WATSON ROAD, DOVER, NH
TEL: (603) 7 6, FAX: (60 734

September 7, 2005

To:  Duncan Mellor, Waterfront Engineers, LLC
3 Linda Lane,Stratham, NH 03885

From: Stephen Haight
Re: Coal Yard Drainage

Our review was based on the existing conditions “today” and the proposed developed
condition after the coal yard expansion. We did not compare our results to the previous
drainage calculations since those were based on a condition of the watershed from
1983. Please note: our review was performed using a current industry standard runoff
estimating software based on the techniques developed by the USDA, Soil
Conservation Services (SCS) whereas the 1983 analysis was performed using the
Rational Method. Although both are industry recognized methodologies the SCS
method tends to allow for more refinement in estimating surface conditions in urban
area.

The drainage review we prepared for the Coal Yard was done for the current existing
condition and for the proposed condition with the 20,000 s.f. +/- coal yard expansion.
The storm that was used for the review was the type lll - 10-yr storm event as
suggested by the SCS for this area of the country.

To generate runoff coefficients for use in estimating the runoff volumes in a certain
watershed, the SCS has a fairly extensive list of typical cover types but not all cover
types are identified. The reviewer has the discretion as to how to generate an
antecedent runoff condition (cover type) that would best approximate the conditions in
the field. In this case to best approximate a cover type that is predominately an active
coal yard with piles of covered and uncovered coal we used a cover type that we
estimated best reflects the condition. l.e... that the coal would retain some but not all of
the rain falling on it and shed a large portion of the runoff such as would be consistent
with a gravel road.

Our review showed that the watershed as it exists today would generate about 251,000
gallons of runoff and that after the proposed coal yard was expanded the watershed
would generate about 287,000 gallons of runoff.

If you have any further questions please do not hesitate to call.
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1.0 INTRODUCTION

Waterfront Engineers and Haight Engineering, LLC have conducted a hydrologic
analysis of the 4 acre +/- subcatchment watershed area which contains the
existing Portsmouth, NH, Schiller Station coal storage area. The purpose of the
analysis was to determine the amount of runoff generated within this watershed
contributing flow to the existing settling/detention basin and to estimate the
additional runoff generated with the proposed 20,000 sf +/- expansion of the coal
storage area.

The watershed and site slopes west to east and all runoff generated within the
watershed is collected via a concrete drainage swale which directs all the runoff
to an existing settling/detention basin. Based on previous design data provided
by the Owner the existing settling/detention basin has a storage volume capacity
of 324,000 gallons. Please note that this analysis did not include an assessment
of the existing pond. We are relying on the information provided by the owner as
being accurate.

The analysis showed that for a 10-yr storm event the watershed generates
approximately .77 AC-FT of runoff or about 251,000 gallons. The analysis was
also performed with the proposed 20,000 sf +/- coal yard expansion. The
analysis showed that with this proposed expansion the watershed is expected to
generate approximately 0.88 AC-FT of runoff or about 287,000 gallons.

It appears that based on the stated capacity of the settling/detention basin that
the additional runoff generated by the coal yard expansion could be
accommodated by the existing settling/detention basin.



-~ “N —§ T u CUm =3 =y =y @y Ny Ny

2.0 DRAINAGE ANALYSIS

The hydrologic study of this site has been performed utilizing nationally
recognized runoff estimating techniques developed by the USDA, Soil
Conservation Services (SCS). The technique and runoff models are described in
various SCS publications and references as follows:

“Stormwater Management and Erosion Sediment Control Handbook for Urban
and Developing Areas in New Hampshire”

“Civil Engineering Reference Manual, Fifth Edition”
“Open-Channel Hydraulics” Chow.

“Stormwater Modeling System” HydroCad Ver. 7

2.1 DRAINAGE DESIGN PARAMETERS

A brief review of the procedures and parameters used in the drainage study
follows:

2.1.1 Watersheds

The sub-catchment watershed area was delineated using on-site
topographic survey data provided by James Verra Survey Associates.

2.1.2 Soils

Soil information used to estimate the runoff curve numbers was obtained
from the Rockingham County Soil Maps.

Soil/Soil Group
799-Urban land-Canton complex, 3-15% slopes

2.1.3 Rainfall Data

The SCS, Type I, 24-hour storm distribution has been used in all runoff
models. The analysis has been performed for the 10-year storm event
with a 4.32" rainfall depth.

2.1.4 Runoff Curve Numbers

The SCS runoff curve numbers were used and summarized within each
subcatchment. Refer to the drainage summary within Appendix A.
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2.2 EXISTING CONDTIONS

2.2.1 Table A — Existing Conditions (10 yr storm event)

Sub-catchment Pre-Development Peak Volume
(af/gal)
1 .769 af/251,000 gal
2.3 DEVELOPED CONDITIONS

The developed conditions of the site include the 20,000 +/- SF coal
storage expansion.

2.3.1 Table B - Developed Conditions (10 yr storm event)

Catchment Post- Development Peak Volume
(af/gal)
10yr /100 yr
A .882af/287,000 gal

Comparison Chart

Storage 10 yr PRE 10 yr POST
Capacity”
324,000 gal 251,000 gal 287,000 gal

* Existing storage capacity as provided by owner. See information contained in
Appendix B.
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APPENDIX A

HYDROLOGIC CALCULATIONS
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SUBCATCH-1

Drainage Diagram for PSNH-PRE
Prepared by Haight Engineering - Dover NH
HydroCAD® 7.10 s/n 003240 © 2005 HydroCAD Software Solutions LLC




PSNH-PRE Type lll 24-hr 10 Rainfall=4.32"
Prepared by Haight Engineering - Dover NH Page 2
HydroCAD® 7.10_s/n 003240 © 2005 HydroCAD Software Solutions LLC

Subcatchment 1: SUBCATCH-1
[49] Hint: Tc<2dt may require smaller dt
Runoff = 11.36cfs @ 12.08 hrs, Volume= 0.769 af, Depth> 2.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Rainfall=4.32"

Area(sf) CN Description

156,077 85 Gravel roads, HSG B

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

21 242 0.0331 1.9 Sheet Flow, SHEET FLOW
Smooth surfaces n=0.011 P2=3.00"

3.4 551 0.0180 2.7 Shallow Concentrated Flow, SHALLOW CONCENTRATED
Paved Kv=20.3 fps

5.5 793 Total

Subcatchment 1: SUBCATCH-1

129 | i i E E ;
o I S S S S A T Tyb"é"lll 24-hr ‘10'"
i N e Raintalic, 32":
| B Riinoff Area=156,077 f |
s | R T e e Runoff Volume=0.769 af |
L TR TR NN O S N O ____________ Runoﬂnepth>2 58" .
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S R ~CN=85.

Flow (cfs)
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POST-DEVELOPMENT
CALCULATIONS



POST-SUBCATCH-A

003240 © 2005 HydroCAD Software Solutions LLC

Drainage Diagram for PSNH-POST
Prepared by Haight Engineering - Dover NH

HydroCAD® 7.10 s/n
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PSNH-POST Type lll 24-hr 10 Rainfall=4.32"

Prepared by Haight Engineering - Dover NH Page 2
HydroCAD® 7.10 s/n 003240 © 2005 HydroCAD Software Solutions LLC

Subcatchment 2S: POST-SUBCATCH-A

[49] Hint: Tc<2dt may require smaller dt
Runoff = 13.10cfs @ 12.08 hrs, Volume= 0.882 af, Depth> 2.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Rainfall=4.32"

Area (sf) CN Description

178,969 85 Gravel roads, HSG B

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

1.2 153 0.0522 21 Sheet Flow, SHEET FLOW
Smooth surfaces n= 0.011 P2=3.00"

4.0 653 0.0184 2.8 Shallow Concentrated Flow, SHALLOW CONCENTRATED FLO
Paved Kv= 20.3 fps

5.2 806 Total

Subcatchment 2S: POST-SUBCATCH-A
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RECORD PSNH DESIGN CALCULATIONS
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Public Service of New Hompshire

September 8, 1983

New Hampshire Water Supply and

Pollution Control Commission
Health and Welfare Bujlding
Hazen Drive

Concord, NH 03301

Attention; Mr. David J, Allain .and Mr, Fred Elkin

Subject: Design of Surface Run-Off Ditch

Gentlemen:

We researched into a solution for the flow velocity in the lower section
of the surface run-off ditch per your request,

Please rcfer to the sheet labeled “Appendix A".

This tablc contains "Manning Roughness Goefficients" which we used in our
calculations. Notice in Group III, Section E, No. 1, theére is @ range for
"dense weeds, high as flow depth", This was chosen because this would give
ua a higher roughness coefficient than a rock bottom, The lower number,
0.08, was used to be conscrvative.

The following three pages, arc calculations using the new roughness coefl-
ficient and the original design dala. Two points to nale are: (1) The
maximum bottom slope is 0.005 or 0.5%2. The reason for this is due to the
clevation of the drain at the end of the dicchy (2) The maximum depth of
the ditch is 1.5 feet. Again due to the elevation of the drain.

As you can see, we can mect the velocity requirement of 1 f.p.s. if we have
a 17 ft, ditch with a slope of 0.002. Howcver, we do not have ample room
for a ditch which has a 23 fr, wide opening at the top. Also, a slope of
0.002 is extremely hard to construct.,

We would like to recommend design #3. By adding weeds and brush, with a
10 [t. ditch, ve can lower the velocity to 1.46 f.p.s. which is relatively

_close to your requirements.

Plesse refer to the Jast sheet. What was done herc was that we eliminated

the flow from the Coal Run-Off Basin Overflow. This was included because

of "worst casc" conditjons. But by eliminating this {low, for the sake

of comparison, wc show that a 4 ft. ditch with weeds and brush, could maintain
the flow at a reasonable velocity. Therefore, in reality, the proposed

10 ft, ditch would decrease the velocity cven further.

1000 FIM §t.. P O, 80x330. Manchesler, NHO3IOS + Tolephone (603) 669-4000 « TWX 7102207595
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Public Service of New Homgpudiine

We- hope .you will consider this proposcd. desiga scriously. We do not have
much” space available due to the railroad property on one side and an ésbank-
ment on the other. We do ot want to cut into the cmbankment” for’ fear of
severe erodion, Therefore, all additional space will be on the side of

the railroad tracks. With the original ditch design, we have about 20 ft.
to the railroad, With the proposed ditch, we would: only have 13 ft. which
we would like to maintain for access.

TE you have any questions, pleast contact Richard Despins at 431-4994,
extension 35,

Very truly yours,

j/i: ( / :émw

-3

(‘.porgg C. Herrick
Chief Mechanical Fngincer

Fne,

cec: W. Harvey
G, Herrick
J. Lander
A. Palmer
R. Rand
R. Dpapins
J. Miranda, C.T. Main

GCHecmd

Page 2
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