Division of Dam Safety
DEPARTMENT OF ENVIRONMENTAL PROTECTION Rachel Carson State Office Building

P.0. BOX 8554 e Harrisburg, PA 17105-8554
Office: (717) 787-8568 « Fax: (717) 772-0409

% pennsylvania Bureau of Waterways Engineering

TRANSMITTAL FORM ,
To: Mr. Rick Smith Date:

September 25, 2009

East Goshen Township Dam No.  D15-125 (Hershey Mill)

1580 Paoli Pike

Re: Dam Breach Analysis
West Chester, PA 19380

ATTACHED ARE THE FOLLOWING ITEMS:

] pLans (] ENGINEERS REPORT [ APPLICATION FORMS
[J seeciFicaTiONS [] coPY OF LETTER (] ENFORCEMENT ACTION
[ DESIGN CHANGES/COMMENTS (] FACT SHEETS X
COPIES DATED DESCRIPTION
Darker Copies

THE ABOVE LISTED ARE TRANSMITTED AS CHECKED BELOW:

] FoR APPROVAL ] APPROVED AS SUBMITTED ] ResuBmiT COPIES FOR REVIEW

DI FOR YOUR USE (] APPROVED AS NOTED L] susmit COPIES FOR DISTRIBUTION
D] As REQUESTED [C]  RETURNED FOR CORRECTIONS (] RETURN CORRECTED PRINTS

[J necessARYAcToN [ FOR REVIEW & COMMENT [J  PRINTS RETURNED AFTER LOAN TO DEPT.

Rick,
REMARKS:
Attached are darker copies of the information you requested.

Copy

" : SIGNED: w/ 72@‘/

Rev.: 08/2009
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PEAK FLOW AND STAGE (END-DF-PERIOD) SUMHARY FOR HULTIPLE FLAN- RQTIG ECONONIC EEFPIxﬁrIﬂhw
FLOWS IN CURIC FEET PER SECOND. AREA IN SGUARE HILES.
TIRE TO PEAK IN HDURS

RATIOS APFLIED TO PRECIPITATION

TION STATION  ARER  PLAN RATIO 1 RATIC 2
160 .4

GRAPH AT RUNDFF 1.80 1 FLOW 2098, 323
' TIHE 12.67 12,75

7 FLOW 2098. 3.

TIHE 12.75  12.75

I FLOM 2098, 323,

TIHE 12.75 ° 12,75

070 DAM-- 180 1 FLOM 2075, 175
TIHE 12,75 13.50

2 FLO w51, 179,

TIHE 13,17 13.50

IOFLOW - 3173, 1417,

TIHE 12,67 14,00

#% PLAK STABES IN FEET +#¢
1 5TRGE 431,65 430,09

TIHE 12.75  13.50
2 STABE  ASL.S 450.09
T 1270 13.50
3OSTMBE  4SL22 450,09
TIHE 1241 13.51
D 10 GRHLRD  1.80 1 FLOM a6, 17,
- TIHE 12.75  13.58
2 FLOM 2560, 179,
TIHE £3.47 1358
I FLOW ol 13iZ,
TIHE 12,67 1322
## PEAK STABES LN FEET #¢___
A6 fortelo> 1 sThEE ij:§§§1152i15§§25§::>
: - TIHE 75 13.58

/424a=ét"'5;_ zostaeE  (C443.3D  438.48
i, TIHE T 1388 ey
3OSTABE - 443.55 M7 @Tb«m

THE . 12,47 13.92
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Precipitation Frequency Data Server Page 1 of 4

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Pennsylvania 40.013 N 75.558 W 498 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 2, Version 3
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2004

o Extacted: FriSep82006 e
 Confidence Limits | Seasonality | Location Maps ! Other Info. - ] GIS data !?Maps ] Help i Docs i

| Precipitation Frequency Estimates (inches) 1

ARI* || § |[ 10 || 15 |[ 30 || 60 || 120 3 6 || 12 ) 24 || 48 4 7 10 || 20 || 30 || 45 || 60
(years)||min | min | min|min| min|min| hr || hr || hr || hr || hr || day || day || day || day || day || day day

1 |lo.35]lo.56]0.70][0.96[1.20][1.43][1.55][1.92][2.33][2.69 |[3.12 ][3.46 |[4.04 ][4.59 ][6.20 |[7.71 ][o.78 |[11.71]
2 Jfo42]fo.67][0.84][1.16][1.46][1.74][1.89]|[2.32][2.81][3.24 |[3.76 ][4.17 |[4.84 ][5.48 |[7.36 |[9.09 |[11.49|[13.73]
5 Jfo.49][0.78][0.99][1.41][1.80][2.16][2.35][2.88][3.52][4.07 J[4.72 ][5.20 |[5.98 ]6.68 |[8.78 J[10.61][13.21][15.67]
10 _[0.54][0.86][1.09][1.58][2.05][2.48][2.70][3.33][4.10][4.76 [5.50 |[6.05 ][6.92 |[7.65 ][o.89 |[11.77|[14.51][17.11]

l

|

I

|

| 25 |0.59]]0.95][1.20][1.78][2.37][2.91]3.17][3.96][4.94][5.75 [6.62 [7.25 |[8.26 |[8.99 |[11.40][13.31][16.15][18.91]
|

l

|

I

|

50_J[0.63]|L.01][1.28][1.92]2.61][3.24][3.54][4.46][5.64][6.58 |[7.54 ][8.24 [9.37 |[10.08][12.57][14.48][17 36][20.22]
100 ][0.67][1.07][1.35][2.06][2.84][3.57][3.91][4.99][6.39][7.48 |[8.52 |[0.28 ][10.55][11.20][13.76][15.62][18.50|[21.44]
200 |lo.70][1.11]1.41][2.19][3.07][3.90]|4.28][5.54][7.20][8.45 ][9.56 |[10.39][11.80][12.37|[14.96][16.75][19.59][22.57]
500 ||o.74|[1.17J|1.47”2.341[3.36”4.35|E78lmlgm||9.8ﬂu1.051|11.98]|13.58||14.00H£51|M]20ﬁ]@§|
1000 J[0.76][1.20][1.51][2.45][3.57][4.69]5.15][6.91][9.34][11.04][12.27][13.27][15.03][15.31][17.80][19.30][21.89][24.93]

e : \la~ | " These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Tenyemwnoﬂame»'lH%wmmmmwmmwmmmmwmmmmemE%mﬂm@wwWMMMmmmmwmm%mm

Partial duration based Point Precipitation Frequency Estimates Yersion: 3
48.813 N 75.558 W 492 ++t
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1 2 3 4 5 &7 30%1a ca 38 4B 58 S8166 148 268 304 SEA FBA 108G

Average Recurrence Interval {(years?
Frri Sep 88 B7:19:43 Z28A6

Duration
S-min — : : d8-hr —— BH-day o
T8-min —— S=hr —*— d4-day —— BN
IS=min = £y - Foday —e— Gl -clay ——
28-min —8— 12-hr —— 18-day ——
BE-mipn —e— cd-hr —8— cf-dsy —8—

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&series=pd&units=us&statename=PE...  9/8/2006
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-

Fartial duration bhased Point Frecipitation Freguency Estimates Verszion: 3
48.812 N 75.5328 W 498 f+

ion Depth Cind
o

i
|
K
|
i

Precipita

@ MW O N0
T
{
i
|

S-min p
15-min
18-day
15-day

18-min [

= RY
w o Dura+1on
Fri Sep 83 A7:19:43 20086

Average Recurrence Interuval
(yearsl

S8R ——
1808 —8—

it

T =

Confidence Limits -

* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI**|| 5 (| 10 || 15 |[ 30 [ 60 |[120]f 3 6 12 || 24 48 4 7 10 20 || 30 || 45 || 60
(years)||/min|{min||min|/min| min|min|| hr || hr || hr hr day || day || day || day || day || day || day

[ 1 Jjo38]jo.61]J0.77][1.05][1.31][1.57|[1.71][2.12][2.60 ][2.95 1{3 42 |[3.80 ][440 [4.96 ][6.67 ][8.19 |[10.35][12.35
[ 2 Jjo46]f0.73][0.92][1.27][1.59][1.91][2.08][2.56][3.14 |[3.56 |[4.13 ][4.58 |[5.28 |[5.93 ][7.91 |[9.66 |[12.15][14.48]
|5 ][0.53][0.85][1.08][1.53][1.97][2.38][2.59][3.18][3.91 [4.46 |[5.18 ][5.72 ][6.53 ][7.23 ][o-43 |[11.27][13.97][16.52]
| 1
|

Jlo.59][0.94][1.19][1.72][2.24][2.73][2.98](3.68][4.55 |[5.20 |[6.04 |[6.64 ][7.54 |[8.27 ][10.62][12.50][15.34][15.04]

25 [0.65]1.03][1.31]]1.94]2.58][3.19][3.48]14.36][5.47 [6.28 |[7.25 ][7.95 ][9.00 ][0.71 ][12.23][14.13][17.08][19.93]

[ 50 _]lo.69]1.10][1.39][2.10][2.84][3.56][3.88][4.91][6.23 ][7.18 ][8.26 |[9.03 |[10.19][10.88][13.49][15.38][18.38][21.32]
100 1[0.73][1.16][1.47][2.25][3.10][3.92][4.29][5.49][7.08 |[8.15 ][9.33 ][10.16][11.46][12.10][14.76][16.60][19.60][22.60]
200 Jlo.77][1.22][1.54][2.39]3.35][4.29][4.71][6.09][7.98 ][9.20 |[10.47][11.38][12.82][13.36][16.05][17.81][20.74][23.81]
[ 500 Jo.81][1.28][1.61][2.56][3.68][4.79][5.27][6.96][9.29 ][10.73][12.11][13.13][14.77][15.15][17.81][19.40][22.18][25 29]

[ 1000 J[o.84][1.32][1.66][2.69][3.93][5.18][5.70][7.65][10.37][12.00][13.45][14.55][16.38][16.60][19.17][20.59][23.24][26.34]

*The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.

** These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI**(| 5§ || 10 |[ 15 || 30 || 60 ||120] 3 6 || 12 || 24 || 48 4 7 10- (| 20 || 30 (| 45 [| 60
(years)||min || min || min || min | min |[min|| hr || hr || hr || hr || hr || day || day || day || day || day || day || day

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&series=pd&units=us&statename=PE...  9/8/2006



Precipitation Frequency Data Server Page 3 of 4

|1 Jlo.32]fo.52]]0.64][0.88][1.10][1.30][1.42][1.75][2.12][2.47][2.85 |[3.16 |3.73 ][a.26 ][5.78 ][7.26 ][9.27 |[iL.13]
2 Jl0.39][o.61]j0.77][1.07][134][1.58][1.72][2.11][2.56][2.97][3.44 |[3.81 ][4.46 |[5.08 |[6.86 |[8.55 |[10.88][13.04]
[ 5 Jjo4s]o.72]o.o1][1.29][1.65][1.96][2.13][2.62][3.19][3.72][4.31 476 |[5.51 |[6.19 ][8.18 ][0.97 ][12.50][14.88]
[ 10 Jlo.49][o.79][1.00][1.44][1.88][2.25][2.45][3.02][3.70][4.33][5.01 ][5.52 |[6.37 ][7-07 ][o.21 ][11.06][13.72][16.24]
| 25 ]jos4]f0.86][L.09][1.62][2.16][2.62][2.86][3.56][4.41][5.22][6.00 |[6.58 ][7.57 |[8.28 ][10.59][12.47][15.26][17.93]
| 50 Jlo.57][0.91][1.16][1.74][2.36[2.90][3.17][3.98][4.99][5.95][6.81 |[7.45 ][8.54 |[0.25 ][11.65][13.55][16.39][19.1¢]
| 100 jo.60]l0.96][1.21][1.86][2.56][3.18][3.48]|4.42][5.59][6.72][7.65 |[8.35 ][9.56 ][10.24][12.70][14.58][17.44][20.28]
| 200 Jl0.63][1.00|1.26][1.96][2.75][3.45][3.77]|4.85][6.22][7.54][8.54 ][0.30 ][10.64][11.26][13.76][15.58][18.42][21.33]
| 500 J[0.66][1.04][1.30][2.08][2.98][3.80]|4.16[5.42][7.08][8.71][9.78 ][10.62][12.13][12.65][15.15][16.86][19.64][22.59]

[ 1000 J[o.67][1.06][1.33][2.16][3.15][4.06]|4.45[5.86][7.76]9.65[10.78][11.66][13.32][13.73][16.20][17.80][20.48][23 46]

*The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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Please read disclaimer for more information.

LEGEND
— 3tate —— Connector
— County £ Stream
£ Indian Resv . Military Area
i LakefPond/ Ocean . Hational Park
- 3treet .~ Other Park
= EXpressway LICity
—— Highway s COUNTY
10 12 14 I 13 mi

Sca le 1:228583 Tz Tg e Ta o ki
'gaUEPage_"‘true scale dEFJE'rIETE\' on monitor resolution

Other Maps/Photographs -

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&series=pd&units=us&statename=PE... ~ 9/8/2006



Wiged

Locat;i_on: i N(> (S - \Lg . Checked Date

Circle one:

. Circle’-. one.

Worksheet 3: Time of concentration (Tc) or travel time (Tt)

Ptoject 6*(8[/\.2\{ /JL/L, DA"’\

Developed

By,yﬂ'v Date ?g%

———

through -subarea

(210-VI-TR-55, Second Ed., June

. Space fm. as many as two segments per’ flow type can be used for each

1986)

NOTES ¢
‘ worksheet . ) L ;
! anlude a map, schematic, or description of' tlow segments.
Sﬁeet_f;:ﬂ (App’lj.cable to T, only) - | _Segm‘ent. D
1. ':Surga»ce:devscription. (table 3-1) ...A.._:‘,...v.;... N %06/5
2. .ﬁannai‘ng.;s roughness coeff., n (table 3-1)1 e O/b |
3. A_Flo;v length, L (total L < 300 ft) ........... ft /fa
4o Two-yr 24=hr rainf‘all,v Py teesierencnnrnases in 35@
5. Land slope, s eesee | 0.0)7 »
6. To= ?708?59324' - Compute T, ...... hr : ﬂ70 +: .
; ,' P2, ‘ .
Shallow concentrated flow . _ . Segment ID : e
7. Surface description (paved or unpaved) ccees U'I'P*I
8. Flow length, LI............................. ft ZooO
9.  Watercourse sloue, s ../‘....;....‘........'.... ft/ft 003
- 10. Average velocity, \ (figure 3=1) vieeseesess Fft/s-. ng
ﬂ:ll. t .363W ‘ Compute T soam e hr 0/(b‘ 42 =
'”('}hanr‘le_l.' flow S_egment ID
12. vC-Aross sectional flow area, a .‘.............. £t 2
13. Wetted perimeter, P, .....;................. COft
14, H)}draulic radius, r = p—a- Compute T ceeeces | ft W)
15. Channel slope, s .;....‘:’...............'..... ft/ft 0’0’/5 7
16. Manning’s roughness coeff., N seeveneoessses 0«0%
17, V = 1.49 r§/3 Sl/z Compute V seevee. ft/s 4"5 |
18. Flow length, L'............................. - ft 55/00
19, th = E-al)'-é—v Compute Te eennnn | hr 0433 +_ = 3
20, Watershled or subarea Tc or Tt (add Tt in stepe 6, 11?- an_d 19) cveveee. hr /7/5

2
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