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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 Ill - 1 0-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. I.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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I 1.0 INTRODUCTION 

Waterfront Engineers and Haight Engineering, LLC have conducted a hydrologic 

I 	 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 

r 
r 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 r 	 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 assessmentr 	 of the existing pond. We are relying on the information provided by the owner as 
being accurate. 

r 	 The analysis showed that for a 1 0-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 r 	 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. 

r 
r 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. 

r 
r 
r 
r 
r 
r 
r 



r 
r 2.0 DRAINAGE ANALYSIS 

r 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 r various SCS publications and references as follows: 

"Stormwater Management and Erosion Sediment Control Handbook for Urban r and Developing Areas in New Hampshire" 

r 
 "Civil Engineering Reference Manual, Fifth Edition" 


"Open-Channel Hydraulics" Chow. 

r "Stormwater Modeling System" HydroCad Ver. 7 

r 2.1 DRAINAGE DESIGN PARAMETERS 

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

r 	 2.1.1 Watersheds 

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

2.1.2 Soils r Soil information used to estimate the runoff curve numbers was obtained 
from the Rockingham County Soil Maps. r 	 SoiVSoil Group 
799-Urban land-Canton complex, 3-15% slopes 

r~ 2.1 .3 Rainfall Data 

The SCS, Type Ill, 24-hour storm distribution has been used in all runoff r models. The analysis has been performed for the 1 0-year storm event 
with a 4.32" rainfall depth. r 2.1.4 Runoff Curve Numbers 

r The SCS runoff curve numbers were used and summarized within each 

subcatchment. Refer to the drainage summary within Appendix A. 


r 
r 



r 
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2.2 EXISTING CONDTIONS 

r 
2.2.1 Table A- Existing Conditions (10 yr storm event) 

r ,. 
I 

Sub-catchment Pre-Development Peak Volume 
(af/gal) 

1 .769 af/251,000 gal 

r 
r 2.3 DEVELOPED CONDITIONS 

The developed conditions of the site include the 20,000 +1- SF coal 
storage expansion. 

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


r 
r 

Catchment Post- Development Peak Volume 
(af/gal) 

10yr /100 yr 
A .882af/287,000g_al 

r Comparison Chart 

r ,. 
Storage 10 yr PRE 10 yr POST 

Capacity* 
324,000 gal 251,000 gal 287,000 gal 

I 

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

• 

r 
•! 
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SUBCATCH-1 


Drainage Diagram for PSNH·PRE 

Prepared by Haight Engineering • Dover NH 


HydroCAD® 7.10 sin 003240 © 2005 HydroCAD Software Solutions LLC 




r 

r PSNH-PRE Type 11124-hr 10 Rainfa/1=4.32" 

Prepared by Haight Engineering - Dover NH Page2 

r 
HydroCAD® 7.10 s/n 003240 © 2005 HydroCAD Software Solutions LLC 

Subcatchment 1: SUBCATCH-1 

[49] Hint: Tc<2dt may require smaller dt 


r Runoff = 11.36 cfs@ 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 hrsr Type Ill 24-hr 10 Rainfall=4.32" 

Area (sf) r 
 156,077 


r 
Tc length 

(min) (feet) 
2.1 242 

r 
 3.4 551 


5.5 793 

r 

r 

r 

r 

r 

r 

r 
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CN Description 
85 Gravel roads, HSG B 

Slope Velocity Capacity 
(ftlft) (ftlsec) (cfs) 

0.0331 

0.0180 

Total 

e~d~~!!!!l!!!!!!!!r' 
7 8 10 11 12 13 17 18 

Time (hounJ) 

1.9 

2.7 

Subcatchment 1: SUBCATCH-1 

Description 

Sheet Flow, SHEET FLOW 
Smooth surfaces n= 0.011 P2= 3.00" 
Shallow Concentrated Flow, SHALLOW CONCENTRATED 
Paved Kv= 20.3 fps 

• I 
o I 

I ..• I.......1...... ··~· ..... ..r· ...... •Runoff, 

Hydrograph 
I I I I 
I I I I 

I • • I I , ..... f ....... r.......·:·.......·r··... ...i..... .. ·;·....... .... 
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http:Rainfall=4.32
http:5.00-20.00
http:Rainfa/1=4.32
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POST -SUBCATCH-A 


Drainage Diagram for PSNH-POST 

Prepared by Haight Engineering - Dover NH 


HydroCAD® 7.10 sin 003240 @ 2005 HydroCAO Software Solutions LLC 
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PSNH-POST Type Ill 24-hr 10 Rainfa/1=4. 32• 
Prepared by Haight Engineering - Dover NH Page2 

r 
HydroCAD® 7.1 0 s/n 003240 © 2005 HydroCAD Software Solutions LLC 


Subcatchment 25: POST-SUBCATCH·A 


[49) Hint: Tc<2dt may require smaller dt 


r Runoff = 13.10 cfs@ 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 

6 7 8 18 19 r 
r 
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r Type Ill 24-hr 10 Rainfall=4.32" 

r Area (sf) 
178,969 

r Tc Length 
(min) (feet) 

1.2 153 

4.0 653r 
5.2 806 

r 
r 

r 

r 
r 

r 
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CN Description 
85 Gravel roads, HSG B 

Slope Velocity Capacity 
(ftlft) (ft/sec) (cfs) 

0.0522 2.1 

0.0184 2.8 

Total 

Subcatchment 2S: POST-SUBCATCH·A 

Description 

Sheet Flow, SHEET FLOW 
Smooth surfaces n= 0.011 P2= 3.00" 
Shallow Concentrated Flow, SHALLOW CONCENTRATED FLO 
Paved Kv= 20.3 fps 

i 

http:Rainfall=4.32
http:5.00-20.00
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r RECORD PSNH DESIGN CALCULATIONS 
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I P\bie Service of NeW Hompshke 

September 8, 1983 

r 
r 

N~ Hampshire Water Supp.ly aoo 
Pollution ConLTol r~ssion 

Ueallh and Wclf.uP. Bun ding 
Ua..-:en Drive 
Concord, HH 03301 r Atc:¢nt.ion: Mr. ·Di:wid, J. Allain ·and. Mr',, ftetl Elkin 

r 
 SubJect: Design of Surface Run-off Ditc.h 


( Gcnt.l emen: 

sc i6'· 
)507/220'3 

~c rcsearcb~cJ into a solution for th.e flow 'telocity in thr. 1owr .$t!C:t:iP.n 
of· the surface run-off ditch per your request. r Please refer to the sheet labr!led. "Ap~ndf.x J." ·.· 

This table contains ''ManninR Roughness r~~ffjr.i-cnt.-s" whic~ vc UF.led it:\ our
r calcul:u.tons. Notice in Group III, Section r., ·No·. 1, ~here i ·5 u ·range for 


r 

"dense wced.s, high as flo..• depth". !his w~; cho"sen because .this would. give 

ua a highr.r roughness coefficient than a rock bQtt~. The. lower ·~umber, 

0.08, was u~ed to be conservative. 


r 

The 'follo..ing !.hree pages, DTC calculations using the oc't roughne:ss c:oer

ficient and the origlnc.lL dnsign daL•t. fw .· point.s to na:t:P. ar..e: : '(1) The ,· 

maximUOI bottOtn ~lOpe l$ 0o00'i or 0.5%. Titc reaDon fol" :t.hl$ i~ due. f;:O the 

elevat-i-on of the ,:train at~ end of ~he · ditt.h: · (2) 1he: max1mw:l depth o·f 
t.hc .ditch. ',is 1.5 feet. ·Agai:rt due to the e!t!'!vatio.q of t.h~ ··. drai~~ .. . . . r As you tM SP.C, we can .D'leet the ''e1ocity requir amelit of l .f • 'P •S • if we ha\'~ 
a 17 ft •. dit.ch vit..h a slope of 0.002. However, we do not. have tliiiP~P. room: 
for a d1tch "'hich has A 23 ft.. ;..:ide. flpcning at. t.he t.op. Also, a slope ofr 
 0.002 is e~t.remely hard' to con~truc:t.. · 


\lc voul d like to· recomrAend design 13'-~ 'B.y adding. weeds and bTUsh, vjth ·(l 

10 ft. ditch, ve can lower the velocity to 1.46 f.p.s. whi~h is relat}velyr cl~se to your requirements. · · · · 

r Plc;1~ refer to the ·last ~heet. wnat ··vas .oone here was ·t .h'a':t vc elimina~ed 
t1tc f1ow from the Coal Run-Off Basin ·Overflow. This w5 inCluded because 

r 
of nwor:-t. c<.lsc" conc!i.t:ion~. But by eliminating .thj .o,; flow»· [or ttic ·s!lkc . 
of coolp,-tri.tJon, we show that a 4 ft. dit.c.h .with weeds and brush, could maint'.ai1'i 
the flow ut a rcasonahlc velocity. 1~er~fore, in TC~lity, t.hc propo~~d 
10 ft.. ditch vould dC'i.:reast' the velocity c'·cn further. 

r 
1000Flm St.. P 0. aox330 .Mo-lCt'teSier. NH03t<tl5 . • Tolephone(603\6$-4000 • lWX 7td007~5. r 


http:origlnc.lL
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We· hop~· _.,yo~ W1~l .t~~~id¢~.: ,~his' pt;opose·d,,dc.$i,g:i\-: sctt9US1!/. -~~·-:tf9: ~nq.t. ' tla.v~r ~ucl\' ·~sm~e a~~ilal;>le ..dJe>·:tc> ··· rh~ r.~nr~d·...'.p~~.~·pi;fr.~y on c;>·ne·...·sT~~· .~ri,d fir~ :..~Jt.~nk·~ 

r 

.nu~n~ ·on the ot;he:r" . .we .lfo .'ndt ~h..~ ~9·. tut.in~o ·:·ttl¢, ~~banie~jt,t: f.~r':.fiiat ~f 

sevt t:e er·o~Hon. ThetE'fore? ..all addittoria'f':sj)acd ¢t1 :bt:·. :6il:),hc... :~td~ . at: 

'the raiiroad 'tra~ks~ With t:.ne original .ditch design, weo· ·have·· about:-:20. ft ·~ 

·f.o the railroa'il. ~hh ·t :he proposcdl ditc.h; '"e "'ould. onty.·h.a-ve 'l3' .ft.- fjlhich 
we would lil!:.e to maintain ftir aq:cs.~ .;· · r 	 1f you have any question's,. pleas~· .c:OotLt¢-t: ~jc!1ar· d .Der.ptns:- at 4.3l:.:.l~cjc)4, 
ext.ensiol) ·35. 

r Verv truly' Y•'lurs, 
~·· · - ~· I:,I "" •. : r.·· ..L/ . ,.. . ' . . ,... 

" 
~~~t·4!._ .(, 

. 
. ~-'t-4--~~r ..- C.r.or.ge· C.· .nerric:k 


Chte f .J'.echanicat Eng i 'i.l!P-r 


r P.nc.. 

r <:.c.: W. Harvc;y 
G, Herri c:k. 
J. Lander 
A. Patmer 
R. Rarid.·r R•. Mspins 

. J~ ~Uranda, C.T. Main r 
GCH~c:md.. 
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