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•• 
flOOD HYDRO(,RAPH PAlKAC,E tlfl-I (IBM XI ~IlK VERSIUN) 0(1 1.)9H4 

U.S. ARMY CORPS Of ENGINEERS, fliE HYl)ROLOGIl' ENGlNFERlNI, ([NItR. bll9 SfrON!> :)JRtfl. I)AVI:.. IA. ')',ill'· 

IHIS HEe-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS. ANO THE NU"'B~R OF PlANS AND RAllOS ARf REDUlfl) III') ANO 4, RfSPHIIVflY 

HEC -1 INPUT 

LINE 10 ......• 1 ••.•.•. 2 •.....• 3 ..•.... 4 .•..... 5 ....... 6 ....... 1 ....... 8 ....... 9 ...... to 


1 10 ACUSHNET RIVER WATERSHED STUOY 

2 10 NEW BEDFORD HARBOR PROJECT NO. 6002 

3 10 JAN-FEB. 1988 

4 10 

5 10 10 VEAR RECURRENCE EVENT 

6 10 


'DIAGRAM 

7 IT 15 10JAN88 1200 300 

8 10 3 


9 KK SUBBASIN 1 

10 KM RUNOff-SNVDERS METHOD 

11 BA 6.8 

12 PB 7.85 

1 3 IN 180 10JAN88 1200 

14 PI .981 .981 .981 .981 .981 .981 .981 .981 

15 LU .53 .135 0 

16 US 3. .57 


17 KK NB RESERVOIR 

18 KM ROUTING-MODIfIED PULS METHOD 

19 RS 1 STOR 1448 0 

20 SV 1448 2109 2770 3431 4092 

21 SO 0 169 478 878 1352 
 •22 KK SUBBASIN 2 

23 KM ROUTING-MUSKINGUM METHOD 

24 RM 10 2.59 .2 
 • 
25 KK SUBBASIN 2 

26 KM RUNOFF-SNVDERS METHOD 
 •27 BA 8.4 

PB . 

29 IN 180 10JAN88 1200 

28 7.85 •30 PI .981 .981 .981 .981 .981 .981 .981 .981 

31 LU .53 .14 0 

32 US 3.2 .57 
 • 
H KK COSTATION 1-2 

34 KM COMBINE HVDROGRAPH 1 ANO 2 

35 HC 2 
 • 
36 KK HAMLIN STREET DAM .. • 
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36 KK HAMLIN STREET DAM •37 KM ROUTING-MODifIED PULS METHOD - 38 RS 1 STOR 105 o 

39 SV 105 JR4 463 642 821 1000 

40 SO o 31 362 713 1133 1436 


41 KK SUBBASIN 3 

42 KM ROUTING-MUSKINGUM METHOD 

43 RM 5 .88 .2 


HEC-l INPUI PA(,F 

1I NE ID ....... 1 .•..... 2 ....... 3....... 4 ....... 5 ....... 6 ....... 7....... 8 ....... 9 ...... 10 


44 KK SUB8ASTN 3 

45 KM RUNOff -SNYDERS METHOD 

46 BA 2.2 

47 P8 7.85 

48 IN 180 lOJAN88 1200 

49 PI .981 .981 .981 .981 .981 .981 .981 .981 

50 LU .53 .12 20 

51 US 1.8 .57 


52 KK COSTATION 2-3 

53 KM COM81NE HYOROGRAPHS 1 AND 2 

54 HC 2 


55 KK MILL DAM 

56 KM ROUTING-MODIfIED PULS 

57 RS 1 STOR 28 0 

58 SV 28 90 152 214 276 

59 SO 0 333 941 1730 2664 

60 KO 1 2 

61 II 


SCHEMATIC DIAGRAM Of STREAM NtTMORK 

INPUT 

LINE (V) ROUTING (---» DIVERSION 


NO. (.) CONNECTOR «---) RETURN Of DIVERTED fLOW 


9 SU88A 
V 

V 


17 N8 RE 
V 

V 


22 SU8BA 


25 	 SU8BA 

33 COSTA .•••.....•.. 

V 

V 


36 H"'IL I 

V
t V 
 •41 SU88A 

t, •44 	 SU88A 

-.1""-	 •COS 1	fl .•.••••••••• 

V
• 

52 	 •V 
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XT S12K VERSION) 
ENGINEERING CENTER. 

6002 

.oe 

.oe 

.08 

.08

.08 

.08 

•
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-OCT 1.1984 

609 SECOND STREET. D~VIS. CA. 95616 
 • 
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... ....... ........ ......... ""'" ...... ....... ..... ..... ...... .. .. '" ...... ...... 
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.08 .OB .08


.oi' .08 .08 

,08 .08 .OA 




.UII .vo .uo 

.08 .08 .08 .08 

.08 .08 .08 .08 • 

.08 .08 .08 .08 

.08 .08 .08 .08 

.08 .08 .08 .08 • 

.08 .08 .OB .08 

.08 .08 .08 .08 • 
• 
• 
• 
• 
• 

HII • 
•

,'20!'.,; . '!1 656, 738. 800; 
41. ' 594. 550, 510. 

473.;' 277. 257. 238. 
2211 129. 120. l1l. • 
10);, 60. 56. 52. 

.,*, d.;!· ,3,,/ 28. 26. 24. •,'If'-" 22. " U. 12. 11. 
'J, 10., 
j . , •~; 

•HYDROGRAPH AT STATION 

1.85. TOTAL lOSS· ,3.55'/TUTAl EXCESS .~~~ 4.30 •TIllE 
. 24-111, " • 72-H,*, 14. 75-HR 

(HR) ..~ 


:.u-: 
~ 
 • 

•
•1 

" •..', .~~:'~,... ... "... " .. " ..." 
t •

•
•
• 

UNIFORM lOSS 
, STUl 

ClISlL 
RTlM~ 

~~: " 

*4)'
.01 .o,.. ~ ~'.0' , 
.0' 

.• 08 
.0' 

UTE 
~ .53 

.14 
,~ , .00 

.. UII 
~. " 

.UII .",.. .VII... .08 ;0. .08 
.ot .08 .08 .08 
.01 .08 .08 .08 
.08 .08 .08 .08 
.08 .08 .08 .08 
.08 .08 .08 .08 
.08 .08 .08 .08 
.08 .08 .08 .08 

INITIAL lOSS 
UNI'ORM ~OSS RATE 
PERCENT IMPERY~US ARH 

r .. r ~ 

~MAIt"'Ult~EtAGE f"OI . 



2770.0 3431.0 
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~092.0 

OJ SCHAUf 169. 478. 878. 1352. 
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•.0' .08 .08 .08 
.08 .08 .08 .08 
.oe .01 .08 .08 
.oe .08 .08 .08 • 
.Ot .oe .08 .08 
.oe .oe .08 .08 

' .• 08 .08 .08 .08 • 
',08 .08 .08 .08 
.08 .08 .08 .08 •

• 
J ': • 

'}',l '. ,'\"
)~,~ 

•
•
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~.~ 
815. •64'. ,t ' ~:i'!l 
318, . . .: r. ;\' ,~ I 

156.' .' 
76. 
H. • 



1009. 

RAINFALL' 

TIME 

(HRl 

22.25 

COSTA 

j. J J • 

66. 
32. 
16. 
8. 

61. 
30. 
15. 

57. 
28. 
14. 

53. 
26. 
13. 

HYOROGRAPH AT STATION SU88A 

7.85, TOTAL LOSS· 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

1007. 
1.114 

4119. 

CUMULATIVE AREA· 

.. ,,'~';.' 
'TIl.. 1-2 

3.66, TOTAL EXCESS; 

MAXIMUM AVERAGE fLOW 
2.-HR 72-HR 

868. 
3.845 
1722. 

8.40 SQ MI 

314. 
•. 167 
1867. 

~~ •..,... ­........... .. 
. .... 

COMBINI "yo-OiRA'H 1 AND 

HV.RO&RA'H COMBINATION 
.' . ICOIIP 1 NUII8£'. 0' ~tI~~flllll'"'I. 

" .:: 

HYDRO'RAPH AT STATION , 
" TillE 

50. 
24. 
12. 

IlAXI~U• .tVERA&e FLOII :,~ 
2.~N' 72-HR.'·6-HR 

(HR) 

24.50 
(CFS) 

(1Mb• ., 
(AC·'1') 

CUMULA.T I iJ 
I. ~ , : 

, . 

501. 
3.680 
2983. 

" 

,... .. .. /I ,..... ..... ..., ~. :~ ~ :: ~ ~ ~ .....t' .,. ~ It 

46. 43- 4U. ll. •23. 21. 20. 18. 
11. 10. 10, 9. • 

• 
•. 19 • 
7•. 75-HR • 

302. •4.167 

1867. 
 • 

• 
• 
• 
• 
• 
• 
• 
• 

74.75-HR • 
483. 

3.681 

2984. 
 • 

{>' 

••• ...... ... ... ,. 

• 
• 

....... ...... ..... ..... ...... ...... ...... ...... ...... ...... ...... ...... ...... .. .... 


• 
•
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HVDROGRAPH ROUTING DATA • 
STORAGE ROUTING 

NSTPS 1 NUMBER OF SU8REACHES 

ITVP STOR TVPE OF I NIT I AL CONDITION 
 • 

RSVRIC 105.00 I NIT I AL CONDITION 
X .00 WORKING RAND 0 COEFFICIENT • 

39 SV STORAGE 105.0 284.0 463.0 60.0 821. a 1000.0 •40 sa DISCHARGE O. 33. 362. 713. 1133. 1436. 

HV/lIIOUAPH AT STATION HAMLI... •
PEAK flO .. TINE MAXIMUM AVERAGE FLO .. 
~~ .~ 6-HI! 2~-HR 72-HR 74.75-HR 


(CF 5) (HR)
.\~. .. (CFS) •II 1151. 26.25 1123. 903. 462. 445 . 
( INCHES) . 681 2. 208 3.395 3.395 

.~ (AC-FT) 557. 1790. 2752. 2752. 
". • 

PEAK STORAGE T I ME MAXIMUM AVERAGE STORAGE 

(i-HR 24-HR 72-HR 74.75-HR 


(AC-FT) (HR) 
 • 
832. 26.25 818. 722. 498. 483. •CUMULATIVE AREA • 15.20 SQ MI 

• 
.......................................... .t\t;:/.,............ '" ." ........ , ... ... ... ... ... ... • 


• 
41 KK SUIIIIA SIN 3 • 

ROUTING-MUSKINGUM METHOD •HVDROGRAPH ROUTING DATA 

.0 IHI MUSKINGUM ROUTING 

NSTPS 5 NUMIIER OF SUIIREACHES 
 • 
AMSKK .88 MUSKINGUM K 

X .20 MUSKINGUM X • 
• 

HVDROGRAPH AT STATION SUII8A • 
TIME MAXIMUM AVERAGE FLOW 


2~-HR 72-HR 74.75-HR 

(HRl • 

27. 25 
'J 902. 46l. 444. 

2.208 3. 383 3. 383 •
1790. 2742. 2742. • 
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• 

(~C-FT) 	 1/~U. L/~L. 04 L. •CUMUL~TIVE ~RE~ • 15.20 SQ MI 

....................... '" ............................................................................................................. . 


~4 KK SUBBA SIN 3 

RUNOFF-SNYDERS METHOD 

TIME DATA FOR INPUT TIME SERIES 
JXMIN 180 TIME INTERVAL IN MINUTES 


JXDATE 10J~"88 STARTING DATE 

JXTIME 1200 STARTING TIME 


SUB8ASIN RUNOFF D~T~ 

46 BA SU88~SIN CH~R~CTERISTICS 

T~RE~ 2.20 SU8B~SIN ~RE~ 


PRECIPIT~TION D~T~ 

47 PB 	 STORM 7.85 8~SIN TOTAL PRECIPITATION 

49 PI INCREMENTAL PRE(IPIT~TION PATTERN 
l' 	 .08 .08 .08 .08 .08 .08 .08 .08 .08 .08 


.08 .08 .08 .08 .08 .08 .08 .08 .08 .08 


.08 .08 .08 .08 .08 .08 .08 .08 .08 .08
.:
1'/. •.08 .08 .08 .08 .08 .,.. ~ .08 .08 .08 .08 .08 

.08 .08 .08 .08 .08 	 .08 .08 .08 .08_.08

.08 .08 .08 .08 .08 .08 .08 .08 .08 .08 

.08 .08 .08 .08 .08 .08 .08 .08 .08 .08 • 

.08 .08 .08 .08 .08 .08 .08 .08 .08 .08 

.08 .08 .08 .08 .08 .08 .08 .08 .08 .08 

.08 .08 .08 .08 .08 .08 • 
I. 50 LU UNIfORM LOSS RATEr .. , 	 •STRTL .53 I NIT I AL LOSS 


CNSTL .12 UNIFORM LOSS RATE
I, RTIMP 20.00 PERCENT IMPERVIOUS AREA • 
51 US SNYDER UNITGR~PH 


TP 1. 80 L~G 

CP .57 PE~KING COEffICIENT 
 • 

SYNTHETIC ~CCUMUL~TED-~RH VS. 	 TIME CURVE WILL BE USED • 
•UNI T HYDROGRAPH PARAMETERS 

CL~RK TC 2.01 HR R 1. 94 HR 
SNYDER TP I. 80 HR CP .57 • 

UNIT HVDROGRAPH 

46 END-Of-PERIOD ORDINATES 
 •21. 79. 159. 250. 339. 409. 450. 457. 425. 374. 

328. 289. 254. 223. 196. 172 . 152. 133. 117. 103. 
91. 80. 70. 62. 54. 48. 42. ]7. 32. 28. 
25. 22. '.<'. "'1'<..• ~9.. 17. 15. 13. 12. 10. 9. 8. •

7. 6. .• 5. 5. 4. 4. • 
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• 

,qH 	 7. 6. 5. ~ . q. .. • 
HVOROGRAPH AT 5 T A TI ON SU6BA 

TOTAL RAINFALL 7.85. lOT AL LOSS = , .57. TOTAL EXCESS 5.28= 

PEAK FLOW TI "E "AXIMU" AVERAGt Fl OW 

6-HR 24-HR 72 -HR 14. 7') HR 


(CFS) (HR) 

(Cf 5) 

327. 13.25 	 327 . 298. 104. 100. 
(/NCHES) 	 1.380 5.034 5.253 5.253 

(AC-Fl) 162. 591. 616. 616. 

CU"ULATIVE AREA . 2.20 SQ MI 

• 0'
,; • 

• 
•52 KK COSTA TION 2-3 

•COMIINE HVDROGRAPHS 1 AND 2 

HC HVDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 
 • 

• 
~. ~ 	 •HVOROGRAPH AT STATION COSTA 

liME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 74.75-HR 
 • 

(HR) 
(US) •1415. 24.50 1355. 1086. 563. 544. 


(INCHES) .724 2.320 3. 613 3. 619 

(AC-FT) 672. 2153. 3353. 3359. 
 • 
CUMULA TI vE AREA • 17.40 SQ "I • 

••• III" •••••••••••••••••••••••••••••• " ............................... ~ ........................... _ •••••• 
 • 
• 

lULL OIlM • 
" .............. " ............ ... 


IIbun";-"CI,HlfD ~Ul$ ,', . 
 •
OUTP~., • 

QSCAl O. HYDROGRAPH PLOT SCALf • 
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HYUkUl1l'\t'H 11 r L V I d\. n\. l.­QSCAL U. 

HYOROGRAPH ROUTING OATA 

57 RS STORAGE ROUT ING 

NSTPS 
 NUMBE~ OF SUBRE At Hf S 


ITYP 
 SIOR IYPE OF I N I I I AL CONDITION 

RSVRIC 
 28.00 I N I I I AL CONDITION 

X .00 WORKING R AND D COFFflCIENl 

28.0 90.0 152.0 114. [) 27t,. [)~R "V ,lORAGf 

59 SO DI5LHARGE O. 333. q 41 . 17l0. 2bt, 4 . 

a.A .................................... a ........................................................................................................................................................................................... 


HYDROGRAPH A I , 1 A 1 ION MIL L 

................................................................. a .............................................................................................................................. 


DA HON HRMN ORO OUTFLOW STORAGE DA MON HRHN ORO OUlfLOW STORAGE OA HON HRHN ORI' OUlflOW 5 1 OR A l.t 

10 JAN 1200 I O. 28.00 11 JAN 1300 101 1396. 187.75 -12 JAN 1400 201 32Q. 89. 14 
10 JAN 1215 2 O. 28.00 -11 JAN 1315 102 1397. 187.86 12 JAN 1415 202 12b. 8R. Ib 
10 JAN 1230 3 O. 28.02 11 JAN 1330 103 1395. 187.69 12 JAN 1430 203 12 4. 88.26 
10 JAN 1245 4 O. 28.08 11 JAN 1345 104 1389. 187.73 12 JAN 1445 204 lZl . 81.1'1 
10 JAN 1300 5 !. 28.19 11 JAN 1400 105 1380. 18b.51 12 JAN 1500 20~ 118. 81.12 
10 JAN 1315 6 2. 28.39 11 JAN 1415 106 1368. 185.59 12 JAN 1515 706 II ~. Bh.b9 
10 JAN 1330 I 4. 28.68 11 JAN 1430 107 1355. 184.53 12 JAN I ~ 30 207 III . 8u. 14 
10 JAN 1345 8 6. 29.09 11 JAN 1445 108 1341. 183.40 12 JAN 1545 lOA Jog. H'l.'l9 
10 JAN 1400 9 9. 29.63 11 JAN 1500 109 1326. 182.25 12 JAN 1600 109 30b. B~. () i 

10 JAN 1415 10 IZ. 30.31 11 JAN 1515 110 1311. 181. 09 l? JAN IbIS 210 10 l. A~ . 4 I 
10 JAN 1430 11 17. 31 .19 11 JAN 1530 111 1297. 119.95 11 JAN Ib30 211 iflil. H l. q() 
10 JAN 1445 12 n. 32.29 11 JAN 1545 112 1282. 178.83 Ii JAN 1645 212 } q I . H L .,~ 

10 JAN 1500 13 30. 33.65 11 JAN 1600 11 3 1268. 111.12 I 2 JAN I 100 2li 2q4. A). Ii 
10 JAN 1515 14 39. 35.27 11 JAN 1615 114 1254. 176.b3 12 JAN 11 I 5 114 lq 1 . 8} . } II 

10 JAN 1530 15 49. 31.17 II JAN 1630 115 1240. 115.53 12 JAN 1730 21~ 18H. HJ • b 4 
10 JAN 1545 16 61. 39.29 II JAN 1645 116 1226. 174.41 17 JAN 1145 216 18'1. S 1 . uS 
10 JAN 1600 17 13. 41.59 11 JAN 1700 117 1212. I} 3. 26 12 JAN 1800 1I1 282. AIl.'l} 
10 JAN 1615 18 86. 44.02 11 JAN 1715 118 1196. 172.01 12 JAN 1815 JlA 279. 1'I.ql 
10 JAN 1630 19 99. 46.50 II JAN 1730 119 1181. 170.84 17 JAN 1830 219 lib. IQ.42 
10 JAN 1645 20 Ill. 49.01 11 JAN 1745 120 1165. 169.58 12 JAN 1845 22U 2lJ. I H. 8 I 
10 JAN 1700 21 126. 51. 51 -11 JAN 1800 121 1148. 168.28 12 JAN 1900 221 2/0. 78. II , 10 JAN 1715 n 140. 53.98 11 JAN 1815 122 11 II . 166.95 12 JAN 1915 222 III 1 . II. I q 
10 JAN 1730 23 152. 56.39 11 JAN 1830 123 1114 . 165.60 12 JAN 1 q 30 1/ I L65. II. It> 
10 JAN 1145 24 165. 58.73 11 JAN 1845 124 1097. 164.24 12 JAN 1945 224 261. I h. I I • , 10 JAN 1600 25 177 . 60.99 11 JAN 1900 125 1079. 162.86 12 JAN JOoo 225 259. lb. J 1 
10 JAN 1815 26 169. 63. 1 7 11 JAN 1915 176 1061. 161. 4} 12 JAN 2015 226 250. 7 fJ • b ~ 
10 JAN 1630 27 200. 65.27 11 JAN 1930 127 1044. 160.01 12 JAN 2030 727 253. I~. 1 q • 

.r 

10 .JAN 1845 28 211. 67.27 11 JAN 1945 128 1026. 158.67 12 JAN 1045 728 251. 14.68 
10 JAN 1900 29 221. 69.19 11 JAN 2000 129 1008. 157.27 12 JAN 2100 229 248. 14 . I q 
10 JAN 1915 10 231. 71.02 11 JAN 2015 130 990. 155.68 12 JAN 211 ~ no 245. 73./0 
10 JAN 1930 31 240. 72.77 11 JAN 2030 111 973. 154.49 12 JAN 11 30 231 243. II. II 
10 JAN 1945 32 249. H.44 11 JAN 2045 132 955. 153.11 12 JAN Zl4~ n7 240. 12 . 7', 
10 JAN 2000 33 258. 76.02 11 JAN 2100 III 938. 151.73 12 JAN 2200 2ll 238. 12. t~ 
10 JAN 2015 34 266. 77.54 11 JAN 2115 134 924. 150.32 12 JAN 2215 234 2lS. 71 . R 4 
10 JAN 2030 35 274. 78.99 11 JAN 2130 135 910. 146.86 12 JAN 2230 73~ 113. 71 . J Q 

10 JAN 2045 36 282. 80.41 11 JAN 2145 136 895. 147. 36 12 JAN 2245 236 231. 10. Q'l 
10 JAN 2100 31 289. 81. 89 11 JAN 2200 137 881. 145.83 12 JAN 1 JOO 231 128. IO.S2 
10 JAN 2115 38 298. 83.53 11 JAN 2215 I 38 86,. 144 . 2 q 12 JAN 211S 718 nb. 10. In 
10 JAN 2130 39 309. 85.45 11 JAN 22 30 139 850. 14 2.15 12 JAN 2330 2lQ 224. b9.b~ 

10 JAN 2145 40 321. 87.69 11 JAN 2245 140 635. 141.20 II JAN 2345 740 222. 6Q.1B 
->t 0 JAN 2200 41 335. 90.21 11 JAN 2300 141 820. 139.bb ·'13 JAN 0000 241 220. 68.88 

10 JAN 2215 47 361. 92.87 11 JAN 2315 H2 80S. I 18. 12 13 JAN 0015 142 lll. 6e.49 
10 JAN 2230 4 I 387. 95.54 11 JAN 2330 10 190. 1 3b. 61 I j JAN 0010 } 4 1 21 ~. b8. III 
10 JAN 2245 44 414. 98.22 11 JAN 2145 144 Il~ . 1 ',', . I 4 1 1 .IAN 004'1 /44 21 J. ti 7 . I I • 
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,10 JAN U 30 43 ,8/ . ~~.~4 11 .JAN , ) ) U I '~V • 1 }I).(I! '/111/
'" J .IAN (111 111

, , "1110 JAN 2245 44 414. 98.22 11 JAN 2l4~ 144 776. I J ~. 14 I J 

10 JAN 2300 45 440. 100.88 12 JAN 0000 14'> 162. I J J. / I I J JAN U I \J II · ~ Ii 

10 JAN 2315 46 466. 103.53 12 JAN 0015 14b 748. Ill. il I J IAN III I', , '11, 


10 JAN 2330 47 491. 106. 1~ II JAN OOlO 147 / J.,. I JU. 'le Ii .JAN 111 III ·1. 


10 JAN 2345 48 517. 108.h 12 JAN 0045 Il
148 717. I) ~. h<.J JAN Iljll', · .\. 
11 JAN 0000 49 54}. 111. l2 12 JAN 0100 14q II O. II e . 4 1 Ii JAN (J;' II \J ".11' I 

11 JAN 0015 50 567. 111.86 17 JAN 011 '> 150 6GB . In.20 II .1 AN II/If, ,", II 

11 JAN 0030 51 592. 116. 11 12 JAN 01 lO 151 686. I}b. II I I, JAN III III · ')) , 1111, 

11 JAN 0045 52 616. 118.86 Ii JAN 0145 I., 2 bl~. 124.84 I J JAN U / 4 f) J'>.' I 'j q 1,11 .•. 

11 JAN 0100 ~ 1 640. In. 11 12 JAN 0200 I'll bb J. II J. 10 13 JAN IJIOU i c) ~ l'i/. 1,4 • I,', 

11 JAN 0115 54 664. 11 L 76 12 JAN 021~ I ~4 6~2. 172. oS J 1 JAN Oil " ,",1\ 1q () . 1.4 . < 4 

11 JAN 0130 55 688. 126.16 12 JAN 0230 15'> b42. Ill.44 11 JAN lliilJ 2 S ') 144 . l) 4 • tl4 

II JAN 0145 '>6 711. 128.52 12 JAN 0245 156 6.ll. 120. 4 I Il JAN II 14', lob I q 1. h < . /4 

11 JAN 0200 lJ 7 714 . 130.84 12 JAN 0300 I ~ I b21. I I q. 36 Il JAN 114 0 II 2 I) I 1"11 . f) 3 . 4 I) 

11 JAN 0215 5B 7.,6. 13 L 12 II JAN Oll,) 15B 611 . I 18. 1J Ii JAN U 4 I f) j',e 18q. h L I h 

11 JAN 0230 <;9 718. 135.36 12 JAN 0330 1~9 601. 11 I. 13 II JAN 0430 l~q 181. hl.HA 
11 JAN 0245 60 799. 137.54 12 JAN 0345 160 591. 1 16 . 34 1 J JAN () 4 4', 260 I 8b . tl I . h II 
II JAN OWO 61 820. 139.69 -12 JAN 0400 161 5B2. 115.37 13 JAN 0'>00 lh I I B 4 . 6,' . 12 

11 JAN 0315 62 841. 141.78 12 JAN 0415 162 572. 114.42 1 J JAN 0'> 15 {6} 1 B 1. h).06 

11 JAN 0330 6l B61. 143.83 12 JAN 0430 163 563. 113.4B 1 3 JAN 0530 26 1 181. u 1. Iq 

11 JAN OH5 64 881. 145.83 12 JAN 0445 164 554. 112.57 1 J JAN OS 4 5 264 18O. ti I . ~ i 
11 JAN 0400 65 900. 147.79 12 JAN 0500 165 546. 111. 6B 13 JAN 0600 765 1 7 q. 6 I. 28 
11 JAN 0415 66 918. 149.70 12 JAN 0515 166 537. 110.80 1 3 JAN 0615 266 I II. hi. II i 
11 JAN 0430 61 937. 151.57 12 JAN 0530 16 J 529. 109.94 13 JAN 0630 261 176. 6U. 7 A 
11 JAN 0445 68 959. 153.38 12 JAN 0545 168 520. 109.09 13 JAN 0645 768 175. 60.'>4 
11 JAN 0500 69 980. 155.08 12 JAN 0600 169 512. 10B.27 1 J JAN 0700 269 173. 60. III 
11 JAN 0515 70 1001 . 156.71 12 JAN 0615 1 70 504. 107.46 13 JAN 0115 270 1 /J. 60.06 
11 JAN 0530 71 1021. 158.27 12 JAN 0630 171 496. 106.66 13 JAN 0130 }II 1 II . 59.8l 
11 JAN 0545 72 1040. 159.77 12 JAN 0645 172 489. 105.B9 11 JAN OJ4,) 272 110. "9.60 
11 JAN 0600 73 1058. 161. 23 12 JAN 0700 173 4B1. 105.12 II JAN OBOO ill lb9. ~9. 3B 
11 JAN 0615 74 1076. 162.63 12 JAN 0715 174 474. 104.38 II JAN 081', 774 161. Sq. I h 

11 JAN 0630 75 1093. 163.98 12 JAN 0730 1 7 '> 467. 10).65 1 1 JAN 0810 ") 1 ') I b6. ')8.44 
11 JAN 0645 76 1110. 165.29 12 JAN 0745 176 460. 102.91 I 3 JAN 0845 176 I h5. 'J 8. 1/ 

11 JAN 0700 77 1126. 166.55 12 JAN 0800 177 453. 102.23 1 3 JAN 0900 111 I b 4 . l-di.'d 

11 JAN 0715 78 1142. 167.78 12 JAN 0815 178 446. 101.54 1 J JAN U91" 278 163. fd~. ill 

11 JAN 0730 79 1157. 168.96 12 JAN 0830 1/9 440. 100.81 1 3 JAN 09 lO II q I b 2 . 1)}3. lJ q 

11 JAN 0745 80 1171. 1 70 . 10 12 JAN 0845 180 433 . 100.20 1 3 JAN 0945 2811 I b 1 • 7. fi qc:) 

~11 JAN 0800 81 1185. 111.21 12 JAN 0900 181 427 . 99.56 -lJ JAN 1000 2S1 1.,9. I) I . b lj 

11 JAN 0815 82 1199. 172.28 12 JAN 0915 182 421. 98.92 13 JAN 1015 781 1~8. r) 7 • 4 q 

11 JAN 0830 83 1212. 173,32 12 JAN 0930 183 414. 98.10 1 J JAN 1010 283 1'>1. ''/.10 
11 JAN 0845 84 1225. 114.]3 12 JAN 0945 184 408. 97.69 13 JAN 1045 184 I~h. ') I. 10 
11 JAN 0900 85 1238. 175.31 12 JAN 1000 185 40L 97.10 13 JAN 1100 18~ 15') . oh.~1 

11 JAN 0915 86 1250. 176.27 12 JAN 1015 186 397. 96.52 13 JAN III ~ 281i 1~4. 5 b . 13 
11 JAN 0930 87 1262. 177.20 12 JAN 10.30 187 391. 95.94 13 JAN 1130 l81 1~ J. ~) b . t) 4 

11 JAN 0945 88 1273 . 178.10 12 JAN 1045 188 386. 95.39 1 3 JAN 114'1 288 I., 1. c)h. itJ 

11 JAN 1000 89 1284. 178.99 12 JAN 1100 189 381. 94.85 I 3 JAN 1200 289 1" 1 . ',0.11 
11 JAN 1015 90 1295. 179.85 12 JAN 1115 190 375. 94.32 13 JAN 2911 150. ~) t, . 0 (J121 " 
11 JAN 1030 9 I 1306. 180.70 12 JAN 1130 191 370. 93. SI 13 JAN 1130 291 149. I:J~) • B i 

11 JAN 1045 92 131 7. 181.53 12 JAN 1145 192 365. 93. 3 I 1 3 JAN 1245 292 148. ,)', . ti 4 

11 JAN 1100 93 1327 . 182.35 12 JAN 1200 193 361. 92.B2 1 3 JAN 1300 1q I 1 QS. 5',.41 
11 JAN 1115 94 1337. 183.14 12 JAN 1215 194 356. 92.35 1 3 JAN 1315 294 147 . 50. III 
11 JAN 1130 9') 1347. 183. 93 12 JAN 1230 195 351. 91. 88 13 JAN 1330 29'i 146. S,). Ii 
11 JAN 1145 96 1357. 184.70 12 JAN 1245 196 347. 91. 43 13 JAN 1345 296 14'> . '>4.90 
11 JAN 1200 9J 1367. 185.45 12 JAN 1300 197 343. 90.98 13 JAN 1400 291 144 . '14.80 
11 JAN 1215 98 1376. 186.18 12 JAN 1315 198 338. 90.55 1 3 JAN 141 '> 298 143. '14.bl 
11 JAN 1230 99 1384. 186.85 12 JAN 1330 199 ]]4. 90.12 Il JAN 1430 299 142. "4. 4 7 
11 JAN 1245 100 1391. 187.39 12 JAN 1345 200 3Jl. 89.69 1 3 JAN 1445 300 141 . 54. II 

••••• III • III • III ................... III ....... '" ..... III • III ....................... III III ............ " ~ • III III .. III III III •••••• III ••• III III • III III III II ....... III ..... III III III .. III III III ..... III •• III III .. III ..... III .... III .... III III • III .... III ••••• 


PEAK fLOIi Tl ME MAXIMUM AVERAGE f I ali 

6-HR 24-HR 72-HR 14. 75 HR 


(CfS) (HR) 

(CfS) 


1397. 2).2~ 1347. 1081. 560. ~19. 


( INCHES) .720 2.310 3. S8q 3. I)q \ 


(Ar-FT) 668. 71 44. 1 1 1I . 1 \ ~.) . 
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• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

( 1 NL Ht;,) • Ii. U 

2144. 1311 . 3 l1l.(AC - FT) 668. 

MAXIMUM AVERAC,E ,JORAGtPE AK STORAGE J I ME 

6- fiR 
 74-HR 12- HR 14. I'> - liP 

(A( - F I ) (HR) 
184. I b 2. 107. I (I ~ •188. l5.25 

ARFA 11.40 ~O MIrUMULAIIVE 

~, I A I I II N MIL L 

(I) INFL OW, (0) DUIFL OW 

O. 	 JOO. 400. 600. 800. 1000. I)UO. 1400. IDOU. u. II, I), II. 

(:») ~}IORAGl 

U. o. II. o. U. o. u. 411. Bil. 1(1), I h IJ, ) () II. I), 

DAHRMN PER 

101100 II - - ~l 


101215 21 
 o 

101230 3 I 


• 
• 

101245 4 I 	
• 
•101300 51 


101315 601 

101330 701 

101345 80 I 

101400 90 I 

1014 I '> I U. 0 I 

101430 11.0. I . 

1 0 144~ 12. U I 

101500 ] 3. 0 I s 

10151') 14. 0 I 
 S. 

101530 15. 0 I 
 S. 

101 ',4'> 16. 0 I S 

101600 1 I. D I. 

101615 18. D I 

101630 19. o .1 

1016~5 20. 0 
 5 


101700 21. 0 I .5. 

101715 21. U I S 


101730 71. 0 I 5 


10] 145 24. 0 I 

101800 7'>. O. I 

101815 lb. O. I 5 


101830 27. o I 5 

101845 28. .0 I 5 

101'100 79. .0 I S 


10191 '> 30. o I S 


101930 ll. o I S 

10194') 12. o I 

102000 n. o I s, 

10201'> 34. u I s. 

]02030 3'>. o I 

10204~ 36. o 

102100 37. o 5 


102115 38. o I. • S 


102130 39. o I • S 


102145 40. o I s 

102100 41 . .0 .. . 1. . S. 


102215 42. o . I 5 

102230 43. o. I 5 

102245 44. .0 I 

102300 45. o I 5 


102315 46. S 

102330 47. 0 .1 

102345 48. 0 I
• 

o [ 	

•110000 49. 0 I 

110015 50. 0 

]]0030 51. 0 I 




• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

llUU l ~ ~u . II 


110115 54. 0 I. 


11034', b4. 0 I. 


110030 51. 0 I 

110045 52. .0 I 

110100 53. 0 I 


liD 130 55. 0 I 

I 10145 56. .1 

I 10700 57. U I 

110215 ~8. 0 I 

I 10230 59. O. 

11024~ bOo 0 I 

110300 b 1. .0. I 

1103 I ') b2. D 1 

I 10330 6 J. 0 I 


110400 bO. 0 

11041'1 bb. 0 


110430 b 7. 0 .1 

110445 68. 0 I 

110500 69. O. I O. 

110515

• 
10. 0 1 
 :, . 

•
110530 71. • 0. .1 • 0 


11054') 72. 0 1 S 


11111 S 94. 0 I. 

1111]0 9'l. 0 I. S 


11124~ 100. 


110600 73. 0 1 

110615 74 . 0 I • S 


110630 75. 0 I .0 

II 064~ 76. 0 I. .5 

110700 77. 0 I. S 

110715 78. 0 1 

110730 79. 0 .1 

110745 80. O. I 

110800 81. .0. 1 

110815 82. 0 1 

110830 83. .0 I 

110845 84. .0 I 

110900 85. 0 I 

110915 86. 0 I 

110930 87. 0 I 

110945 88. 0 I 

111000 89. 0 I 

111015 90. 0 I 

111030 91. .0. 1. . S . 

111045 92. 0 I :, 

111100 93. 0 I 0 


111145 96. 0 I S 

111200 97. 0 I 

Illll'> 98. O. I 

111230 99. O. I S 


01 :, 

111300 101. I .:' . 

111315 101. I 


111345 104. 10. 

111400 105. I O. :, 

111415 106. I 0 S 

11100 101. I 0 

111445 108. I 0 

111500 109. I 0 

111515 110. I 0 

111530 I I 1 . I .0. .:). 

111545 112. .1 0 

111600 I I 3 . .1 0 

111615 114. I S 

111630 115. I. i) 


111330 10J. 10 


111645 116. I.U
• 
5 

•111700 I I 7 . I .11 




• • 
• • 

• • 

• • 

• • 

• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

11 It) 4 'J II b. 

111700 I 17. 
 I .0 

• 
I u 

•
111115 118. 

I (I.1117 10 11'1. 

1 1 I 14 <; 120. u 


I . u.111800 Ill. 
I II11181') 122 . 


11) 8 30 173 . 
 I 0 


111845 114. 

111900 175. 
 .1 1I 

u111915 176. 

111910 177. 


• 
1 II 

•I. lJ 
1 .U 

112000 17Q. 1 0 


111015 IW. 


11194 S 128. 

• 
I 

•. .),. 1. .u . 

111045 132. 

I 12010 I It . 

I IJ 


11 11 00 133.


• 
I U 

•11211 '> 1 14. I 0 

112130 135. 
 I 0 

111145 116.


• 
.1 0 

•112200 1 37. 1 0 

112215 118. 1 0 

1122 30 139. I. 0 

112?45 140. I 0 


112300 141. . 1. • 0 . . S . 


112315 142. I 0 


• 
S 

•S112310 143 . 1 0 

• 
., 

• 
112345 144. I O. 

1200(10 145. r 0 

120015 146. I 0 

120030 147. 1 0 

12004'> 148. I 0 

120100 149. 1 0 

120115 150. 1 0 

120130 151 . . I. 0 

120145 152. .1 0 

120200 153. I 0 .',
• 
120215 154 . I U .., • 
120210 155. 1. 0 

120245 I S6. I. 0 


• 
:, 

•
120300 I'> 7. 1.0 S 


120315 158. I .0 S 


120330 ISQ. I 0 S. 


120345 160. 1 0 5. 

170400 161 . . I .0. . S. 


12041'> 102. I O. S. 

120430 16 l. I 0 S 

120445 164. 1 0 

120'>00 105. 1 0 

120515 106. 1 0 

120')10 167. I 0 S 


120545 168. I 0 S 

120600 169. I 0 S 

120615 170. I 0 S 

120630 171. . J. O. . s. 

120645 172. 10 S 

120700 171- I 0 

120715 114. I 0 s 

120730 I 7'1. 10 S 

120745 176. .1 0 S 

120800 177. .1 0 S 

170815 1 78. • r 0 

120830 17'1. I 0 S 

120845 180. I 0 S 

120900 1a1 . 10. 
 • J. 

120915 182- 10 S 

170'110 183. 1.0 S 




• 120~ I') 1 ~ / . 

1209)0 183. 

120q4~ 184.


• 121000 18S. 

121015 186. 


• 

Ill010 187. 

Ill04S 188. 

171100 189. 


• 

17111 S 190. 

121130 191. 

12114'> 192. 


• 

171200 193. 

121 21 '> 194. 

121230 19'> . 


• 

171 24') I Qb. 

121 100 I q 7. 

121 J 1 ') 198. 


• 

12! 3 30 199. 

12134') 70U. 

1l!400 201. 


• 

121 41 '> 202. 

121430 203. 

11144~ 204. 


• 
121500 20~. 

I Z! '> 1 S 206. 
111530 }07. 

• 

121545 20S. 

121600 209. 

121615 210. 


• 

121610 211. 

121645 212. 

121700 213. 

121715 214.


• 
 121730 215. 

121745 216. 

121800 217.


• 
 121815 218. 

121830 219. 


• 

121845 220. 

121900 721. 

12191 S ?2 2. 


• 

121930 173. 

121945 274. 

122000 225. 


• 

122015 226. 

1 n030 2n. 

12204'> /lS. 


• 


122100 779. 

12211 '> no.


I 122130 7l1. 

12214'> lll. 

122200 } 31. 

122715 114. 


• 


12 22 30 235. 

17224'> 116.


I 122JOO 7 1I. 

122 315 238. 

122 330 239. 

122345 240. 

130000 24 J • 

13001') 242.
I 


• 

130030 243 . 

130045 244. 

130100 24<;. 

130115 140. 


• 

130130 247. 

130145 248. 

130700 749. 


I U 
I.ll 
10 

10 


I 0 

I 0 

I U. 

I U. 

10. 

. I . U. 

10 

J 0 

10 


I 0 

10 

I U 

10 

10 

10 


. I U 

10 

10 

10 

10 


I 0 

I 0 

10 

10 

10 

10. 


I 0 

I 0 

I U 

10 

10 

10 

10 


I 0 

I 0 

I a 

10 

10 

10 

10 

10 


.1 0 


.1 0 

· 10 

· 10 

· 10 

· 10 

· 10 

· 10 

· 10 

I 0 

10 

10 

J 0 

10 

J O. 

10 

J 0 

10 

10 

I 

1 


III 

If) 


S 

5 

5 

5 

S 


,..). 

S 

S 

5 

5 

5 

5 


• 
• 
• 
• 
• 
• 
• 
•S 


5 

s 
 •

• .> 

•· S 

· S 

· s. 

•• J 

· ~) 

, 
• .> 

• 
• 

j. •S. 
S. 
S. •.>. 

S. •s. 
s. 

• 
• 
• 
• 
•
•
• 



• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

13014~ 248. 10 

130700 249. 10 

130215 250. 10 

llOnO 251. • 10 

130245 252. 10 

130300 2~ 1. 10 

130310; 2')4. 10 

130330 25,. 10 

1l0Ho; 256. 10 

130400 10
,,; 1 . 

1 3041 ~ 258. J. 

130430 2';9. I. 

130445 260. I. 

1 3050(J 161. .1. 

130515 262. I. 

1 3 0 ~ 3(J 7b 1. 10. 

130545 264. 10. 

130600 76'>. J O. 

130615 266. 10. 

130630 767. 10. 

13064"> 768. 10. 

130700 269. 10. 

130715 210. 10. 
 5 
130730 211. 10. 

130745 272. I 5 

110800 273. I 5
• 

.5. 

•
130815 274. I 5 

130830 275. I 5 

13084"> 216. I 5 

130900 277. I 5 

130915 278. I S 


130930 219. I S 

130945 280. I S 

131000 281. . 10 5 

131015 282. 10 5 

131030 283. 10 S 


131045 284. 10 S 

131100 285. 10 

131115 786. 10 

131130 ) 87. 10 s 

1311 4~ 288. 10 s 

131200 189. 10 S 


131 Z15 290. 10 5 

131230 291. .1. S 

131245 292. I S 

131300 29 l. I 5 

1 31 3 I " 294. I S 

13IJlO 19'") . I 5 

131 34"> ]96. I 

131400 297. I s 

131415 198. I s 

131430 299. I s 

131445 300.------1-- ~-- .--------- . ------ 'S 


• 
J 

•1 
RUNOF F SUMMARY 

FLOW IN CUBIC FEEl PFR SELOND 
"ME IN HOURS, ARfA IN SQUARE Mil ES 

PEAK r I ME OF AVERAGE FLOW FOR MAXIMUM PER I [) I' BASIN MAX!MUM I r ME UI 
OPERArION STATION FLail PEAK ARfA 5 I A(,E MAX 51 A(,f 

6-HOUR 24 HOIJR 12 -11OUR 

HYDRO(,RAPH AT 

SUBSA 839. 21. UU 838. Il /. 261 . b.80 


ROUIEO III 

NB RE 370; . 78. ) 'i i fl'l (ill I~/. h . ~I) 




• ROUIED 10 
NB Rf ll~ . 28.25 169. 11 4 . 

• ROUIED 10 
,UBSA 374. 11.O(J \t, H . t 1~ . 

• ~1Yr)ROGRAP~t A I 
SLiBBA 1009. 0. ;'> 11111/. 808. 

• 2 COMRINe!> A I 
rOSIA IJ8~. 24.'>0 124). 10 JO. 

• ~ 0 U I f [> r 0 
~tAlH I 11') 1. 2b.2S j II J. qO t . 

• ROUIED IU 
SU88A 1151 • 27.2" 1127. 902. 

• ~iV[JROGRAPH AT 
SUBBA 327. 13.2') 327 . 298. 

• 2 fOMBINED A I 
COSTA 1415. 24.50 11"S. 1086. 

• ROU I EI) 10 
II 1 Ll 1397. 2S.25 I 147. 1081 . 

• .. , ...NORMAl END Of ~ifC - 1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1'J}. 

11tH. 

114 . 

4 t}l . 

4 b I . 

104. 

')61. 

560. 



\ 


, 
[V Vfo!ll ·:>rt.clt>1 tv lcLJ r 

IIU/ CawPLElk: M./N!.(l(.,arWrl 

FIOOO HVORObRAPH PACKAGF HFl I (IBM XI ~In VI~,ION) lJI I I.I~H~ 

U.5. ARIIV CORPS Of ENGINEERS. IHf HVOROIOGll fNGINIERINb UN!tR. bO'l :'1 LlJNI> )I~ttl. I>AVI·,. IA. ~',>,I>, 

THIS HEC-I VERSION CONTAINS ALL OPTIONS EXCEPT ICONOIlI(S. ANO !HE NUIIBER Uf PI ANS AND RAllO" ARE RtDUUO III ~ ANI> 4. Rl )PI I IIVII Y 

HEC I INPUT PAGE 

LINE lD .•••••• l ••.•.•• 2 ••.••.• 3 ....... 4 ....•.. 5 ••...•• b ....... 7 ....... 8 ....... 9 ...... 10 


1 ID ACUSHNET RIVER NATERSHED STUDY 
2 ID NEW BEDfORD HARBOR PROJECT NO. 6002 
3 10 JAN-fEB. 1988 
4 10 
5 10 10 yEAR RECURRENCE EVENT 
6 10 

"DIAGRAM 
7 1 T 15 10JAH88 1200 300 
8 10 3 

9 KK SUBBASIN I 

10 kll RUNOFF -SNYDERS METHOD 

II 8A 6.8 

12 P8 4.72 

13 IN 180 10.lAN88 !ZUU 

14 PI .59 .59 .59 .59 .59 .59 .59 

15 LU . ',j .135 0 

16 US 3. .51 


17 KK M8 RESERVOIR 

18 KM ROUT IMb-HODIF lEO PUI S liE THOO 

19 RS 1 STOR 1448 0 

20 SV 1448 2109 ]I 10 343! 4091 

21 SQ 0 169 418 818 1352 


22 KK SU88ASIN 2 

23 KM ROUTING-HUSKIMGUM METHOD 

24 11M 10 2.59 .2 


25 kK SUB8ASIN 2 

26 kll RUNOFF -SNYDERS METHOD 

27 SA 8.4 

28 PB 4.72 

29 IN 180 10JAM88 1200 

]0 PI .59 .59 .59 .59 .59 .59 .59 

31 LU .53 .14 0 

32 US 3.2 .51 


33 KK COSTAT ION 1-2 

34 KM COll81NE HYDROGRAPH 1 AND Z 

35 HC 2 
. 

i 



36 Kk HAMLIN S1RH I (lAM 
37 KM ROUIIN~ -MOD I fit 0 PUL, Mt I HO(l 
38 RS 1 STOR IO~ 0 
39 SV 105 284 40 ! e42 811 10UU 
40 SQ 0 31 362 113 1111 14 Ie 

H KK SUBBASIN 3 

42 KM ROUIING-MUSKINGUM MEIHOD 

o 	 RM <; .88 . -; 


Hfl I INPUT 


LINE 10 ••••.•• 1 ••••.•• 2 ..•..•• 3 ..••.•• 4 •.•...• 5 •...... b ....... 7 .•....• 8 ...•... c; ..•... It] 


44 KK SU88ASIN 3 
45 KM RUNOFF-SNYDERS MEIHOO 
46 SA 2.2 
47 PII 4.12 
48 IN 110 10JAN88 1200 
49 PI .59 .59 .59 .59 .59 .59 .59 .~9 

50 LU .53 .12 20 
51 US 1.8 .57 

52 KK COSTAlION 2-3 

53 KM COMBINE HYDROGRAPHS 1 AND -; 

54 HC 2 


55 U MILL DAM 

56 KM ROUTING-MODifiED PULS 

57 RS 1 STOR 28 0 

58 SV 28 90 152 214 276 

59 SQ 0 333 941 1730 2664 

60 KO 1 2 

61 II 


IJ SCHEMATIC DIAGRAM OF STREAM NETMORK 

(V) ROUTING (---» DIVERSION~ 
f·· ( .) (ONHE( TOR «. 	-) RETURN OF DIVERTED FLOW 

9 SU88A 

V 

V 

17 H8 RE 

V 

V 


22 SU88A 

25 	 SU88A 

3l (OS 1 A .........•.. 

V 

Y 


36 HAMLI 
V 
Y 


41 SU88A 


SU811A 

COS 1 A .........•.•
52 



v 
S5 Nlll 

( ••• ) 
I 

RUNOff AL,O COMPUIfO AT IHIo I DI AlIUN 

fLOOD HYI>ROG~APH 

U.S. ARMY CURPS Of lNGINffRS, IHE 
PAl KAGf HEe 1 (IBM Xl ~ll~ VERoION) III T I, I"H4 
HYDROIUGIC ENGINff~IN[' IINlfR, b04 ,(IIIN{' ',IR(II, DAVI", IA ,'01,11, 

ACUSHNET RIVER WATERSHED SIUDV 
NEW BEDfORD HARBOR PROJE( I NO, 6002 
JAN-fES. 1988 

10 YEAR RECURRENCE EVENI 

8 10 OUTPUT CONTROL VAil IABLES 
IPRNI 3 PRINT CONTROL 
IPLOT o PLOT CONTROL 
QSCAL 0, HYDROGRAPH PLOT srAlE 

" HYDROGRAPH TINE DATA 
NNIN 

IDATE 
15 

10JAN88 
MINUTES IN COMPUTATION INTERVAL 
STARliNG DATE 

,. 
ITIME 1200 STARTING TIME 

NQ 300 NUMBER Of HYDROGRAPH ORDINATES 
NDDATE I]JAN88 ENDING DATE 
NOT IME IH5 ENDING TIME 

COMPUTATION INIfRVAL .25 HOURS 
TOTAL lIME BASE 74,75 HOURS 

EN[,lISH UNI TS 

9 n SUBBA SIN I 

RUNOFF-SNYDERS METHOD 

13 IN II ME DATA fOR INPUI TIM£ SfR IES 
JXNIN 180 TIME INTERVAL IN MINUIES 

J XDA TE 10JAN88 SIARTING DAlE 
JXTlME 1200 S I AR II NG I I ME 

SUBBASIN RUNOff DATA 

11 BA SUBBASIN CHARACTERISTICS 
IAREA 6.80 SUBBASIN AREA 

PRECIPIIAIION DATA 

12 P8 STORM 4.12 8ASIN 10lAl PREClPIIAlION 

14 PI INCREMENTAL PRECIPIIATION PAl TERN 
.05 .05 .OS ,05 ,os .O~ ,os .05 .O~ ,os 



.O~ 

.O~ 

.05 

.O~ 

.O~ 

,05 
.05 
,05 

.05 
• at) 

.05 

.oc-J 

,05 
,05 
. or) 

,O~ 

.05 

.0') 

.0'> 

.0'1 

.0'> 

. U') 

. O~, 

.O'l 

.0'> 

.Ol} 

.0'> 

.Ofl 

.0'> 

.0'> 

.u'> 

.0'> 

.U~ 

.0') 
· U'J 
· U') 
· U') 
.Il'> 
.u'> 
,11'> 

,0') 
. U~} 
.u'> 
, U ' ) 

.U 1 
) 

. (]I) 

,(I') 

.U'> 

.05 

.0.., 

.(
1

) 

.0'> 

.( 1 ) 

.11', 
,II'> 

.iI', 

.11') 

.Ull 

.11', 
,II', 

.ll'l 

.Il', II', 

I ~ I U UNI~UR" LOSS 
SIR lL 
(NS 1l 
R I IMP 

RA 1f 
,')i 
. 14 
.00 

I N I I I AI IUS S 
UNI~ORM I O:)~) RAII 
PlRUNI IMPtRVIUW, ARt A 

lb US SNVDER UN I I GRAPH 
IP 
CP 

3. 00 
.57 

lAG 
PEAKING (OEffJ(ltNI 

SVNIHfl1C ACCUMUlAIED-AREA VS, I I ME CURVE WilL BE U5tl> 

CLARK 
SNVDER 

UN I r 
IC 
IP 

HVDROGRAPH 
3.23 HR 
3. 01 HR 

PARAMETtRS 
R 3.28 

CP . ~ I 
HR 

10. 
8~ 1. 
473. 
221, 
103. 

48. 
n. 
10. 

n. 
860, 
438, 
20~, 

95, 
45. 
21. 
10. 

150. 
850. 
~06, 

190. 
88. 
41. 
19. 

9. 

1~0. 
805. 
376, 
176. 
81. 
38. 
18. 

B. 

UNII 
1/ END - Of 

140. 
746.' 
348, 
163. 

76, 
35, 
17. 

8, 

HVDROGRAPH 
PERIOD ORDINAltS 

~~6, 555, 
692. 6~ 1. 
323 , 299. 
151. 140. 

70. 65. 
33. 30. 
15. 14. 
1. 7. 

656. 
594. 
2 n. 
129. 
60, 
28. 
11. 

1 IS, 
~50. 

7'> I. 
1l0. 

56, 
lb, 
Il, 

600, 
') 10. 
llB, 
III. 

r:) I. 
14. 
11, 

HVDROGRAPH Ar S r A r ION SUBBA 

10lAL RAINFALL 0 4,72. lOT Al lOSS 1.41. TOIAL EXCfSS 0 1. !I 

PEAK FLOW 

«(f S) 

269. 

I I ME 

(HR) 

22. 00 
(C F S) 

( IIiCHE S I 
(AC-fll 

6-HR 

269, 
.367 
133. 

MAXIMUM AVf RAGf FLOW 
24-HR 12 -HR 

225. 80. 
1.233 1.308 
.47. 474, 

74.75-HR 

n. 
1.308 
474. 

CUMUlAIIVE AREA ; 6.80 SO III 

17 kk N8 RE SERVOIR 

ROUIING-MOOIf lEO PUL 5 MflHOO 



HYORO&RAPH ROUIIN& DAIA 

19 RS S I ORA(,E ROU" N& 

NSIPS I NUMBtR Of ~UBRtAlHfo 


I I YP SIOR IYPl Of I N I I I Al ( UNI> 1 I I UN 

RSVRIC 1448.00 I N II I At (ONDIIION 


.00 ~ORKIN(' R AND 0 tour I( IENI 


20 SV 	 SIORAGE 1448.0 )l OQ. 0 2710.0 14 II . () 404/.0 

21 SQ DISlHARGE O. Ibq. 418. ~18. l P>!. 

HYDRO(,RAPH A I S I A liON NB RE 

PEAK fl O~ II ME MAXIMUM AVERA(,E FlO~ 


6-HR 2~ HR 7l-HR 74.75·HR 

(Cf S) (HR) 


(CfS) 

9\. 29.25 90. 81. 55. 53, 


( INCHES) .123 .446 .908 .908 

(AC-fT) 45. 162. 329. 329. 


PEAK SIORAGE II ME MAO MUM AVERAGE SIORAbE " 
6-HR 24-HR ]2'HR 74.75·HR 

(AC f T ) (HR) 
1803. 29.25 1799. 1767. 1664. 1656. 

;CUMULAllVE AREA 6.80 SQ MI 

..~ .............................................~ ...... . 


22 kK SU88A SIN 2 

ROUTING-MUSkIN(,UM MEIHOD 

HYOROGRAPH ROUTING OAIA 

24 RM MUSklHGUM ROUTIHG 

HSTPS 10 HUM8ER Of SU8REACHES 

AMSkk 2.59 MUSkIH(,UM k 


X .20 MUSklHGUM X 

HYOROGRAPH A I SHI ION SU88A 

PEAK fLOIl I I ME MAXIMUM AVE RAGE fLOW 

6 ·HR 24-HR 72-HR 14.75-HR 


(CfS) (HR) 

(Cf S) 


91. 	 32.00 90. 81. 54. ~;. 


( INCHES) . 123 .445 .885 .88~ 




CUMUlAIIVf AREA 6.80 ,0 "I0 

2~ KK SUBBA SIN 1 

RUNOff -SNYDUI~ /If IHor> 

29 IN I I ME 	 DAIA FOR INPUI liME SERIES 
HIIIN 180 liME INTERVAL IN "INUIES 


JXDAIE IOJAN88 STARIIHG DAlE 

J XTI ME 1200 SIARIING liME 


SUBBASIN RUNOFF DAIA 

27 B~ SUBBASIN CHARACTERISIICS 

TAREA 8.40 SUBBASIN AREA 


PRECIPITATION DATA 

28 PB STORII 4.12 BASIN 10lAl PRECIPIIAI ION 

30 PI INCREMENTAL PRECIPITATION PAIIERN 
.05 .05 .05 .05 .05 .05 .O~ .O~ .O~ .0'> 
.O~ .05 .05 .05 .05 .05 .OS .05 • U') . I) ~J 

.05 .05 .05 .05 .05 .05 .05 .O~ .u'> • or) 

.05 .05 .05 .05 .05 .05 .O~ .os .0'> .W,,.. .., . .05 .05 .05 .05 .05 .05 .05 .05 .U~ .0'> 
."'.; 	 .05 .O~ .05 .05 .05 .05 .O~ .05 .0'> .05 

.05 .05 .05 .05 .OS .O~ .05 .05 .0'> .11'> 

.O~ .05 .05 .05 .05 .05 .05 .O~ .0'> .01) 

.05 .05 .05 .05 .05 .05 .05 .05 .11'> .0'> 

.05 .05 .05 .05 .05 .OS 

31 l U UNIFORM lOSS RA TE 

SIRll .53 I N III AL lOSS 

CNS Il .14 UNIFORM lOSS RA I f 

RII MP .00 PERCENI IMPERVIOUS ARlA 


32 US SNYDER UNIIGRAPH 

lP 3.20 lAG 

CP .51 PEAKING COEFF Ie IEI~I 


SYNIHE I IC ACCUMUlAIED ARfA VS. liNE CURVE NIII BE USED 

UNI I HYDRO&RIIPH PARANt IE RS 
ClARK I C 1. 46 HR R 3. 50 HR 

SNYDER I P l. 18 HR CP .57 

UNIT HYDROGRAPH 
82 END-OF -PERIOD ORDINAIES 

21. 77. 158. 254. 359. 472. 590. 106. 806. 88'>. 
945. 983. 	 997. 979. 92/. 863. 804. 148. 697. 649. 
604. 562. 	 524. 488. 454. 4] 3. 394. 166. 341 .• liB. 
196. 275. 	 256. 219. 721. 207. 19 l. 179. 16 I. 1'lb. 



II . 66. 61. S I. Sl. 
3S. 12. 10. lB. 7b. 
II. 16. IS. 14. 11. 

B. B. 

HVOROGRAPJI A r s r A r rON SU66A 

101 Al RAINfAll 4. n. TO I Al lOSS 1. ~ I • TOT Al txU ss 

PEAK fl O~ I I ME MAXIMUM AVERAGE tlOW 
6-HR 24 ­ HR 12 - HR 

(Cf 5) (HR) 
(CfS) 

306. 21.25 304. 254. 90. 
( INCHES) .337 I. US I .70 I 
(AC-FT) 151. 504. 538. 

CUMULA 11 VE AREA . 8.40 SQ M I 

33 KK COSIA I ION 1- 2 

(OM6INE HVOROGRAPH I AND 

HVOROGRAPH COM6 I NA I ION~~ HC 
ICOMP 2 NUM8ER OF HVDROGRAPHS TO.,,-1,1 


HVDRO&RAPH AI S I A T ION (OSIA 

PEAK f I O~ T I ME MAXIMUM AVERAGE flO~ 
6 HR 74-HR 1]-HR 

(Cf S) (HR) 
([f S) 

375. 	 24.25 3a5. 297. 144. 
( INCHES) .223 .128 1.060 
(H-FT) 181. 590. 859. 

CUMUIA lIVE AREA . 15.20 SQ M I 

36 kK HAMll N STREET DAM 

ROUIING-MODIfIED PUlS METHOD 

SO. 4b. 41. 41J. 

l4. n. lI. 10. 111. 

I 1 . II. Ill. III. 'j. 

I . } I 

74. I~ - HR 

BI. 
1.201 
~J8. 

" 

COMBINE 

74.15-HR 

119. 
1.060 
859. 



HVDRO(,RAPH ROUIING OAIA 

38 RS SIORA('E ROUTING 

NSIPS NU~BI R Of SU8RE At HE ~ 


I I VP SIOR I V PI Of I N I I I AL l ONIlI I I UN 

RSVRIC 105.00 I N I II AL lONDIIIUN 


.00 WORKING AND D COtHllltNI 


39 SV SillRAGE 10".0 1 B 4 .0 46 l. 0 041.11 H) I .0 III0U.lJ 

40 SO !>I,CHARGE u. ll. lh I . II l. I I I l. 14 1" . 

HVDROGRAPH AT S I A I ION HAln I 

PEAK FLOW II ME MAX I MUM AVE RA('E FLOW 

6-HII 2~-HII 72 -HR 74.7S-HR 


(Cf S) (HR) 

(CF S) 


30 I. ]7.00 291. 223. 11 J. 109 . 

( INCHES) . 178 .545 .831 .831 


(AC-FT) 144 . 442. 673. 67 J. 


" Pf AK SIORAGf I I liE MAXIMUM AVERAGE SIORAGE 
6-HII 24-HR 72 - HR 74. IS HR 


(II( -f I) (HR) 

430. ]7.00 424. 387. 31 O. 302. 

~CUMULATIVE AREA 15.20 SQ III 

.. *.. ,....,....................................................................................... 

41 KK SU88A SIN 3 

II 0 U I I N G MUS KIN (, II II II f f HOD 

HYORO(,l!APH ROUIIN(, OAIA 

43 1111 MUSKINGUII ROUTING 
NSIPS 
AMSKK 

5 
.88 
.20 

NUM8ER OF 
MUSKIN&UM 
MUSKINGUM 

SU8REACHES 

HYDIIOGRAPH A I STAIION SU88A 

PEAK fLOW 

(CF S) 

301. 

II ME 

(HII) 

17. 75 
«(f S) 

(INCHES) 

6-HII 

291. 
. I 78 

MAXIMUM AVERAGE 
24-HR 

123. 
."~5 

FL OW 
II HII 

I I l. 
. Blb 

14. 1~ HR 

I UB. 
.Blb 

http:III0U.lJ


1 IJN(JI AIIVI A~(A 

,>UIIBA SIN I 

RUNOt f SNVOf~, NE I HUll 

48 IN I I Nt I>AIA FOR INPUI 1114£ SERif; 
JXlfI N 180 11M. INlfRVAI IN NINUIIS 

JXDA IE 10JAN88 STARliNG DAlE 
HT IME 1200 SIARIING IIMf 

~UBBASIN RUNOFf DAIA 

4b BA SUBBASIN CHARACTERISIICS 
IAREA 2.20 SUBBASIN AREA 

PRHIPIIAIION DAIA 

47 PB SIORM 4.7Z BASIN IOIAL PRElIPIIAIlON 

49 PI INCREMENTAL PREC IPIIAIION PAIIERN 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 • 05 .05 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 .05 .05 
.05 .05 .05 .05 .05 .05 

50 L U UN IF aRM LOSS RAIE 
SIR Il .53 I N III AL LOSS 
eNS IL .12 UNlfORN LOSS RA IE 
R liMP 20.00 PERI ENI IMPERVIOUS AREA 

51 US SNYDER UNIIGRAPH 
IP 1. 80 LAG 
CP .57 PEAKING COEfF IC lENT 

SYNIHEIIC ACCUMUlAIED-AREA VS. liME CURVE MilL BE USED 

UN II HVDROGRAPH PARAME I E RS 
CLARK IC 2.01 HR R 1. 94 

SNYDER I P 1. 80 HR CP .51 

UN II HVDRor,RAPH 
46 ENO'OF PERIOO ORDINAIES 

21. 79. 159. 250. 339. 409. 450. 
32B. 289. 254. nJ. 196. 17Z. 151. 
91. 80. 70. 62. 54. 48. 0. 
ZS. 2Z . 19. 11. l'i. 11. II. 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.O~ 

HR 

4~1. 

1 n. 
II. 
111. 

.O~ .()~ ,IJ') 

.O~ .w) 0') 

.05 . u~) .u t
) 

.O~ .0'> . U· • 

.05 .O~ .0') 

.05 .O~ .U'> 

.0'> .05 .0') 

.O~ .Ot) .IlS 

.05 .U~ .IJ t ) 

47'> . l/4 . 

Ill. 10 l. 


32. lH. 
9. H. 



HYDRU['~APH A I S I A liON ~UBBA 

lOT AI RAINFAll 4.11, I U I Al 1 0',5 2.4/, lor Al f X f ( ~ S 2.;'> 

PEA~ F1 Oil T I ME MAXIMUM AVf RAbf f lOW 
6"H~ 24"HR 11 HI! 14. I'> HR 

( ( f ~ ) (HR) 
(Cf S) 

142. 14.25 142. 127. 44 . 43. 
( INCHES) . 601 2.H'> 1.240 2.240 


(AC-fT) 71 . 252. 2b 3. 263. 


0CUMULATIVE AREA 2.20 SO M I 

~2 KK COSTA TlON 2-3 , 
COMBINE HVDROGRAPHS 1 AND 2 

54 HC HVDROGRAPH COMBINATION 

I(OMP 2 NUMBER OF HVOROGRAPHS TO COM81NE 


..... 
HYDIIOGRAPH AT S TAr ION COSTA 

PEAK FLOII I I ME MAXIMUM AVERAGE FLOII 
6-HR 24-HR 12-HR 74.75-HI! 

(eFS) (HR) 
(C F S ) 

407. 24.50 380. 283. 156. 151 . 
( INCHES) .20J . 604 1.002 1.005 


(AC F T) 189. 561. 910. 933. 


CUMULATIVE AREA' 17.40 SO MI 

55 KK MILL DAM 

ROUTING-MODIFIED PULS 

60 KO OUTPUT CONTROL VARIABLES 

IPIINI 1 PRINT CONTROL 

IPLOT 2 PLOT CONTROL 




HYOROGRAPH ROUIING OAIA 

~7 RS SIORAGf ROUIING 

NSIPS 1 NliMBI ~ Uf SUBRI AUH 5 


I I YP SIOR I HI UI I N I I I Al (ONlII liON 

RSVRIC 2S.00 INlllAl (ONIlI liON 


.00 WORKING R ANO 0 (OHIIlltNI 


SS SV SIORAGf 28.0 9U.0 I., 1.0 1I 4.0 l/b.U 

59 SO 01 S( HARG[ O. J 33. 941 . 1/10. 10b4. 

.............................. " ............................................................................................................................ 


HYOROGRAPH A I STAIION M I II 

.............. • ................ 41 •••••••••••• •• ... •• .. • .. • .. •• .. •••••••• .............................................................................. 


OA MaN HRMN ORO OU If LOW STORAGE OA MaN HRMN ORIJ OUTflOW STORAGE DA MaN HRMN OR" lJUlllOW 51 O~AGI 

10 JAN 1200 1 O. 28.00 II JAN 1300 101 388. 95.65 12 JAN HUU lUI 1 U I. 4 b . Ie 

10 JAN 1215 2 O. 28.00 11 JAN 1315 102 391. 95.92 12 JAN 1415 102 100. 4h.ld:3 


10 JAN 1230 3 O. 28.01 11 JAN 1330 103 392. 9b.Ol 12 JAN 1410 2U 3 99. 40. j I 
 ..10 JAN 1245 4 O. 28.05 11 JAN 1145 104 392. 95.97 1l JAN 144~ 204 qa. 4t•. I I 

10 JAN 1300 5 1. 28.12 11 JAN 1400 105 390. Q5. I I 11 JAN 1500 lU5 4/. 4 I) • q B 

10 JAN 1315 6 1. 28.23 11 JAN 1415 106 387. 95.46 12 JAN 1~1~ 2Ub 9h. 4' •. 14 


9 r l.10 JAN 1330 7 2. 28.41 II JAN 1430 107 383. 95.01 1l JAN 1510 201 45.00 

10 JAN 1145 8 4. 28.65 11 JAN 1445 108 378. 94.62 II JAN 1'>4'> 108 94. -1 I) • 41 

10 JAN 1400 9 5. 28.96 11 JAN 1500 109 374. 94.15 11 JAN luOO 104 9 I. 14
41) • 

10 JAN 1415 10 7. 29.31 11 JAN 1515 1\0 369. 9l. 6 7 1 ; JAN I b 1 ~ llil Q2. 4~ . III 

10 JAN 1430 11 9. 29.71 1\ JAN 1530 III 364. 9 J. 18 17 JAN I h !IJ III 41. 44 . 4lJ 

10 JAN lUC; 12 II. 30. 1 3 1\ JAN 1545 112 359. 92.70 12 JAN I b 4~) 112 QU. 44 . 14 


UI JAN 1500 11 14. 30.58 11 JAN 1600 113 355. 97.2Z 12 JAN I lOll 111 8". 44 . ~ I 

JAN 1515 14 16. 3I. 04 11 JAN 1615 114 350. 91.74 17 JAN 111 ~ 114 RH. 44.41


t~ JAN 1530 15 19. J1.55 11 JAN 1610 115 545. 91. 27 12 JAN 1110 I I ~ 81. 44.10 

10 JAN 1545 16 22. 12.11 11 JAN 1645 116 34l. 90.81 12 JAN J 14 t) lib A I. 44 . I I 

10 JAN 1600 11 25. 32. 14 11 JAN 1100 III 316. 90. J4 12 JAN 180U 211 8h. 4 ~ . \..j tl 


10 JAN 1615 18 79. 11.46 11 JAN 1715 118 ]]2. 89.88 17 JAN 181C; liB 8~. 4 ; . 8! 

10 JAN 1630 19 H. 34.25 11 JAN 1730 119 330. 89.19 12 JAN 1810 nq 84. 4 1. b I 

10 JAN 1645 20 38. 35.12 II JAN 1745 120 327 . 88.86 12 JAN 184~ nu 8l. 4 ; . 54 

10 JAN 1700 21 O. -36.0~ 1\ JAN 1800 121 324. 88.31 12 JAN 1900 121 8J. 4 J . 4I) 


10 JAN 1715 22 48. 37.02 11 JAN 1815 In ]71 . 87.12 17 .JAN 1915 172 82. 4 1.21 

10 JAN 1730 23 54. ]8.01 11 JAN 1830 123 11 I. 87.1\ 12 JAN 1930 221 81. 4 I. I 1 

10 JAN 1745 24 59. 39.01 11 JAN 1845 124 114. 86.48 17 JAN 1945 714 81. 4 ; . U I 

10 JAN 1800 25 64. 39.99 11 JAN 1900 125 311. 85.82 11 JAN 2000 225 80. 42.eB 

10 JAN 1815 76 70. 40.96 11 JAN 1915 126 307. 85.15 17 JAN 7015 226 19. 41. Ib 

10 JAN 1830 21 75. 41.90 11 JAN 1930 127 30 l. 84.46 12 JAN 2030 221 Iq. 41 . b 4 

10 JAN 1845 78 80. 42. 80 11 JAN 1945 128 299. 8 J. 76 II JAN 7045 22S 78. 4/.'0; 

10 JAN 1900 79 84. 43.68 -11 JAN 2000 179 296. 8l. 05 II JAN 11 00 21~ 71. 41.4U 

10 JAN 1915 30 89. 44.52 11 JAN 2015 130 292. 82.32 12 JAN 21\5 110 II. ~ 1. 28 

10 JAN 1930 31 93. 45.33 11 JAN 2030 131 288. 81. 59 12 JAN 2130 III lb. 42.1/ 

10 JAN 1945 32 97. 46.09 11 JAN 2045 132 284. 80.85 12 JAN 1145 211 16. 42.lIb 

10 JAN 2000 33 101. 46.82 11 JAN 2100 133 280. 80.11 12 JAN 2200 2l J 15. 41 . q') 

10 JAN 2015 34 105. 47.52 11 JAN 2115 134 276. 79.36 12 JAN 1215 ll4 14. 41.8'1 

10 JAN 2030 35 108. 48. I 7 11 JAN 21 ]0 115 Zll. 78.61 12 JAN 7230 1 i'1 14. 41 . 14 

10 JAN 7045 36 112. 48.80 1\ JAN 2145 116 768. 77.86 11 JAN 1745 2 1b Il. 41 . h 4 

10 JAN 2100 37 115. 49.39 11 JAN 2200 131 264. 71.1\ 12 JAN 2100 211 13. 41. 54 

10 JAN 2115 38 118. 49.95 11 JAN 2215 138 260. 7b.16 12 JAN 2315 238 n. 41. 44 

10 JAN 2130 39 121. 50.48 11 JAN 22 30 139 2S6. IS.62 12 JAN 2330 2]9 11. ~ 1 . 14 

10 JAN 2145 40 123. 50.99 11 JAN 2245 140 7S7. 14.87 11 JAN 2l4S 140 11. 4 I . ; 4 


-10 JAN 2200 41 126. 51. 4 7 11 JAN 2300 141 148. 14. 1 1 1 3 JAN OOOU 14 I 11. 4 I . 14 

10 JAN 221S 42 128. 51.92 11 JAN Zll5 142 14~. 13.40 II JAN 0015 141 Ill. 4 I . U ') 




10 JAN 114~ 44 IlL f) I. II II JAN 2 1·1', 144 " 56. /1,'1') Ii J Arl I, 

10 JAN 2300 45 135. 5 !. I b I J .IAN OUOU 14., 212. II. /I I I IAN 1I1lHI , ~', I,'! 1111 

10 JAN 2H5 40 13/. ~ 1,54 Ii JAN 001~ 14b 118. IU. '> I I I .IAN 1111', 111 j, , ,. .111, , , 
10 JAN 2 nu 41 I 19. '> !. Yil II .IAN OU 10 141 22'> . b'l. H I I I JAN U I ilJ I ~ I I ' I ~ i" 
10 JAN 2345 48 141 . ',4.25 I J .1 AN 004'> 148 721. b4. II) I I .i AN Oi 4', " 'l H I" 
11 JAN 0000 49 14 J. ')4.'>8 Ii JAN UIOO 149 111. b8.41 II .iAN () ill U 24 ') 1,1. 1" ,I 
11 JAN 0015 50 144. '>4.90 12 JAN a II 'J 1'")0 214. b 7 . 80 II .IAN Ut' I II I'd) ()I). ,111. I', 

11 JAN 0030 51 14b. '>'>.20 12 JAN 0110 It)l 21 O. b I . 14 II JAN il I I() } 'J I I, " 411. ," 
II JAN 0045 52 148. ~5. 'lil 12 .IAN 0145 1'>2 70 I. bb.49 II .iAN 014'> , ,. (,I) (11) II' 
11 JAN 0100 .,J 149. rJ'l.19 12 .JAN 0200 1lJ ~ iiI I . h').8tl I I JAN IIIUtl ) LJ j I)'). 411. III 
11 JAN 0115 54 1~J • 5b.07 11 .IAN on'> I r) 4 lOa. h,).1 I II .IAN 011'> 1"4 III), 411 ,I), 

11 JAN 01 JO 5', 152. ~b. J 4 12 JAN 0230 15'> 191. b4. b J II JAN o I ill 2'J ') I) 4 . 1'1 .'14 
11 JAN 0145 5b 154. 56.60 12 JAN 024~ 15b 19 J. 64.01 13 JAN 014'> 2')0 t14 . 1'1, 8 I 
11 JAN 0200 51 155. 56.86 12 JAN 0300 15/ 190. 6 l. 4 1 1 J JAN U400 l'> I b I. l q . I Y 
11 JAN 02\5 58 156. 57. 11 17 JAN 0315 1'>8 187. 67.81 11 JAN 041'> l'>S b J. j(l. II 

11 JAN 0230 59 158. 57.36 12 JAN ono 159 184. 02.2'> I J JAN 0410 2'11) oj. i 1-4. h ~ 

11 JAN 0245 60 159. 57.60 12 JAN 0345 IbO 181. b1.69 I J JAN U~ 41) lbO h2. ~ q . I) I 

11 JAN 0300 61 160. 57.84 --\2 JAN 0400 101 1/8. 61.14 11 JAN 0'>00 lb 1 b2. J9. 4q 

11 JAN 03\5 62 162. 58.07 12 JAN 0415 102 175. 60.60 13 JAN O~I~ lbi b 1. J4.41 
11 JAN 0330 63 IIi]. 58.31 1] JIIN 0410 163 112 . 60.0/ 11 JIIN 0') 1O 20J 61. J'I.l,) 
11 JAN 0345 64 164. 58.57 12 JAN 0445 164 169. 59.55 11 JAN 05~,) l6~ b I. 14./8 
11 JAN 0400 65 166. 58.90 12 JAN 0500 105 161. 59.04 I J JIIN UbOO 205 oil. I Y . i I 
11 JIIN 0415 66 168. 59.33 12 JIIN 0515 16& 1o~. 58.')4 1 J JAN Ob15 20b hO. 14. 14 
11 JAN 0410 61 111. 59.91 12 JAN 0530 161 101. 58.05 11 JAN ObJO lbl '}~ . J'I. U I 
11 JAN 0445 68 175. 60.61 12 JAN 0545 168 159. 5/.58 II JAN 004'> lb8 1)'1, J4. uo 
11 JAN 0500 69 180. 61. 43 12 JAN 0600 169 1')6. ')7.11 II JAN O/OU lbG ')4. JB.44 ,
11 JAN a'll') 70 184. 62.35 12 JAN 0615 170 1')4. '>6.6') 1\ JAN 0115 270 "8. 18.81 
11 JAN 0530 II 190. 63.35 12 JAN 0610 III 152. 56.21 II JAN o IlO II I "H. lB. HI 
11 JAN 054S 12 196. 64.42 12 JIIN 064') 112 149. ')~. 77 II JAN U14'> In ',H. I H . 14 
11 JAN 0600 13 202. 65.55 12 JAN 0700 171 14/ . 5') . 1') 11 JAN 08Ull 2 I J Ill. lB. hB 
11 JAN 0615 74 208. 66.72 12 JAN 011') 114 145. '>4.91 II JAN 081') lI4 III. lH. h I 
11 JAN 0610 15 214. b I. 91 Il JIIN 0710 II~ 142. '>4.')2 II JAN 11810 /1 'J '>1. i b . ',') 
11 JAN 0645 76 221. 69.1/ Il JIIN 0/45 176 140. 54. I 1 II .1 AN UH t1l) / If, 'I!', i U . 4'1 

11 JAN 0700 17 ]]8. 70.42 12 JIIN 0800 III 138. 'i l. 74 11 IAN U911l) '1\. ill ~ I 

11 JAN 0715 78 235. 71. b9 12 JAN 081~ I 78 136. ') 1 . ~b I I JAN 091 " ) I H ',I, iii. 1/ 
11 JAN 0730 79 242. 12.91 12 JIIN 0830 1/9 134. 52.99 II JAN U9 Itl /19 'l', IH. III .... JAIl 0745 80 248. 74.25 12 JIIN 0845 180 132. ')2.63 II JAN U94'> ISO '1'1, I fj . ; 4 

-11 JIIN 0800 81 255. 75.53 12 JIIN 0900 181 no. 52.28 11 JAN 1000 lHI , >. IIi. I H 
11 JAN 0815 82 262. 7b.80 12 JAN 0915 182 129. 51. 93 11 JAN 101'1 n; ',4 . lH. I I 
11 JAN 0810 81 2b9. 78.07 Il JAN 0930 183 127 . 51.60 11 JAN I U JO iH I ',4 . lH. II / 
11 JAN 0845 84 ]]6. 19 . ~ 2 12 JAN 0945 184 125. 'il. 27 II JAN 104 l ) JA4 ')". 111.111 
11 JIIN 0900 8') 182. 80.')1 1l JIIN 1000 185 Ill. ')0.95 11 JAN 1100 ltPJ '-,1. 31. Q') 

II JIIN 0915 86 289. 81.79 12 JAN 101') 18b 122 . ')0.64 I J JAN III') 18b 51. 11.89 
11 JAN 0930 8/ 295. 8 J. 00 12 JAN 1030 181 120. ')0. n 1 J JAN 1130 281 ')1. 17. H 4 
11 .JAN 0945 88 ~02. 84.19 12 JIIN 1045 IB8 118. 50.04 13 JAN 114') 288 'Ii. II. I H 

11 JAN 1000 89 108. 8').16 12 JAN 1100 189 Ill. 49. I') 'IJ JAN \lUU iSG ') 1 . lI.1l 
11 JAN 1015 90 314. 86.51 12 JAN 1115 190 115. 49.46 II JAN 121<) 190 Sl. ~ I . h 1 

11 JAN 1010 91 320. BI.64 12 JIIN 1130 191 114. 49.19 13 JAN 1230 i41 '>1. I! . b I 

11 JAN 1045 92 126. 88.75 12 JAN 1145 192 112. 48.92 11 JAN 1245 29; 5 I . 11. L)b 

11 JAN 1100 93 332 . 89.83 -12 JAN 1200 193 Ill. 48.66 13 JAN 1300 19J '>1. 1/."1 
11 JAN 1115 94 341. 90.86 12 JAN 1215 194 110. 48.40 1 J JAN III ') 2G4 ')1. 31.01') 

11 JAN 11.10 9') 1') I. 91.79 12 JAN II JO 195 lOB. 48.15 II JAN I llO 2'1'> '>0. iI . ~ LI 
11 JAN 1145 96 JS9. 92. 63 12 JAN 1245 196 10 I. 47.91 11 JAN 134') 740 '>0. i I. j~) 

11 JAN 1200 97 366. 9.1.40 12 JAN 1300 197 106. 41.67 1 J JAN 1400 291 ~O. II. JO 
11 JAN 1215 98 3/3. 94.10 12 JAN 1315 198 104. 41.44 I 3 JAN 1415 198 ~O. II. ! 4 
\1 JAN 1210 99 3/9. 94.72 12 JAN 13\0 199 101. 47.22 11 JAN 1410 299 49. 11.14 
11 JAN 1245 100 384. 95.25 12 JAN 134') 100 102. 41.00 13 JAN 1445 300 49. I! . 14 

......................................................................................................................................................................................... 

PEAK FLOW II ME MAXIMUM AVERAGE FLOW 


6-HR 24·HII 72 -HII 74.75·HII 

(CFSI (Hill 


(CFSI 

392. 25.<;0 369. 2B 1. 155. 150. 



(AC -f T) 18L ~~ 7. 923. ~14. 

PEIIK SIORAGE 

(AC ­ f I ) 
96. 

liME 

(HIl) 
25.50 

6-HR 

94. 

MAXIMUM AVERAGE 
24 HR 

80. 

SIORAGE 
/Z-HR 

~ 1 . 

74. 7~ HR 

~6. 

CUMULAIIVE ARfA . 11.40 5Q III 

,IAIION MIll 

(I) INf LOW. (0) OUlfLOW 
O. 50. 100. 150. 200. 250. 300. 350. 400. O. IJ. (). 

(5) ,IORAut 
O. o. o. o. o. o. 20. 40. bOo 80. 100. n. O. 

DAHRII" PER 
., 101200 I I - -- -- -- --. ---------. ---------. --- ------. - - - - --- - -. - -- --- ---. --oS 

101215 21 S 
101230 31 5 
101245 401 5 

-101300 501 S 
101315 60 1 5 
101330 70 1 S 
101345 8.0 I S 

,...101400 9.0 I S 
101415 
1014 10 

10.0 
11. 0 

1 
. I 

S 
. S. 

.. 
101445 12. 0 1 5 

~101500 13. 0 1 S 
101515 14. 0 I S 
101530 15. 0 I. S 
101545 16. 0 1 S 

~101600 17. 0 1 S 
101615 
101630 

'"~..~ 18. 0 
19. 0 
20. 0 
21..0. 

I 
I 

I 
I .••:..... 

S 
S 

S 
S 

111915 22. 0 I. S. 
101730 23. .0 1 S. 
101745 24. 0.1 5 

or 101800 25. 0 1 S 
101815 26. 0 I S 
101830 27. 0 I .5 
101845 28. 0 I .5 

.... 101900 29. 0 1 S 
101915 30. 0 I S 
101910 31. .0. I • S. 
101945 32. O. 1 S 

.... 1.02000 33. 0 I S 
102015 34. .0 I 5 
102030 35. 0 I S 
102045 36. 0 I S 

.... 102100 37. 0 I. S 
102115 38. 0 I. S 
102130 19. 0 I. 5 
102145 40. 0 I. S 

0102200 41. .0. 1 5 
102215 42. 0 1 5 
102230 43. 0 I S 
102245 44. 0 .1 S 
102300 45. 0 . I S 
102315 46. 0 .1 S 
102130 47. 0 .1 S 
102345 48. 0 .1 S 
110000 49. O. 1 S 



110030 '>1. .0. I . 
110045 52. o I 
110100 5l. o I 
IlOilO; '>4. o I 
110130 5'>. o I 
110145 56. .0 I 
110200 57. .0 I 
11021'; 58. .0 I 
110230 59. o I 
110240; 60. o I 
110300 61. o I .5. 
110315 62. o I ~ . 
110330 63. o I 5. 
110345 64. o I ~ . 
110400 65. o 5. 
110410; 66. o I. 5 
110430 67. o I ) 

110445 68. o S 
1100;00 69. o .5 
110515 70. o . S 
110530 71. o s 
110545 12. O. I s 
11 0600 73. o .1 s 
110615 74. 0 s 
110630 7'>. 0 I s 
110645 76. 0 I s 
110700 77. 0 I s 
110710; 78. 0 I. s 
110730 79. 0 .1 s 
110745 80. 0 I s 

Z -110800 81. .0. .1. S 
110815 82. 0 I 5 
110830 8l. 0 I 5. 

110845 84. 
110900 85.1115 86. 
11 •• '7. 

0 
0 

0 
O. 

I 
I 

I 
.1 

5 
S 
• S 
• S 

11 S 88. 0 I S 
111000 89. 0 I 5 
111015 90. 0 I S 
111030 91. 0 .1. S 
111045 91. 0 I S 
111100 93. 0 I S 
111115 94. 0 I S 
111110 90;. o I. S 
111145 96. o I S 
111200 97. o 1 5 
111215 98. o . I S 
111230 99. o . I S 
111245 100. o .1 S 

-111300 101. • 0 • J. S 
111115 102. o I 5 
111330 103. 01. S 
111145 104. 10 S 
111400 105. 1 0 S 
111415 106. 1 0 S 
111410 107. I o S 
111445 108. .1 o s 
111500 109. I o s 
111515 110. I. 0 s 
111530 111. I .• O. . S. 
111545 112. I • 0 S 
111600 113. I .0 S 
111615 114. o S 
111630 115. O. 



1I11UU III. I U 
111715 118. 1 0 
111730 119. .1 0 
III 745 120. 1 u 

'" -111800 171. .1. . o. 
0 111815 122. 1 0 

111810 171. 1 u 
111845 124. 1 1I 
111900 125. 1 u 
111915 116. I .U 
111930 127 . I .0 
111945 128. I 0 
112000 I]Q. I u. 
112015 130. .1 U . ~ 
112010 13\. I 0 .5. 
11204'; 111. 1 0 S 
112100 113. I. 0 5 
112110; 134. I 0 5 
112130 135. 1 0 S. 
112145 116. I 0 S. 
112700 I J7. 1 0 s. 
112215 1)8. 1 0 
1122 30 119. 1 .0 5 
112245 140. 1 0 S 
112100 141. I 0 . S. 
112315 142. I o. S 
112HO 143. .1 0 S 
112345 144 . I 0 S 
120000 145. I 0 5 
120015 146. I. 0 S 
120030 147. I 0 S 
120045 148. I 0 S 
120100 149. I 0 5 
120115 150. I 0 s 
120130 151. I 0 s 

152. I .0 s 
121m12 153. I .0 5 
12 154. 1 0 s 
120230 155. I O. S 
120245 156. I O. S 
120300 157. I 0 S 
120315 158. I 0 .S 
120310 159. .1 0 . S 
120)45 160. .1 0 .S 
120400 161. I 0 . S. 
12041'; 162. I 0 
120410 16]. I. 0 5 
120445 164. I. 0 S 
120500 165. I 0 S 
120515 166. I 0 S. 
120530 167. I 0 S. 
120545 168. I 0 S. 
120600 169. I .0 S. 
120615 170. I .0 s 
120630 171. I 0 S 
120645 112. I 0 S 
120700 173. I O. S 
120715 174. I O. s 
120730 175. I 0 S 
120745 116. I 0 s 
120800 177 . I 0 S 
120815 118. I 0 s 
120830 119. I 0 s 
120845 180. I 0 S 
120900 18\. .1. 0 S 



120930 183. 

170945 184. 

121000 185. 

111015 186. .1 

121030 181. .1 

121045 188. .1 

1211 00 189. .1 

121115 190. I 

121130 19t. I 

12114') 192. I 

121200 193. I 

121215 194. I. 

121230 195. I. 

121245 196. 1.0 

111300 191. 1.0 

1213\') 198. 1.0 

121310 199. I .0 

12134') 200. I 0 


-121400 20t. I 0 

121415 202. I 0 

1114 ]0 203. I 0 

171445 204. 1 0 

121500 205. I O. 

121515 206. I O. 

121530 201. I O. 

121545 208. I O. 

121600 209. I O. 

111615 210. 10 

121630 21t. .10 

121645 212. I 0 

121700 213. I 0 

121115 214. I 0 

121110 215. 10 

121145 216. 10 

121100 211. 10 


10 

12 119. 1 0 

121845 220. I 0 

121900 221. • J. O. 

121915 222. 10 

111930 27 J. 10 

121945 224. 10 

122000 225. 10 

122015 226. 10 

122030 221. 10 

122045 228. I 0 

122100 229. 10 

122115 HO. 10 

112130 231. 10. 

122145 232. 10 

122200 2lJ. 10 

122215 214. 10 

122230 235. 10 

112245 2J6. 10 

122100 237. 10 

122))5 238. 10 

122330 239. 10 

122145 240. 10 


-130000 241. . 10 

110015 242. 10 

130030 243. 10 

U0045 244. 10 

U0100 245. 10 

130115 246. 10 

130130 241. 10 


1211: 218. 

I 0 
I 0 
I 0 

0 
0 
0 

0 
0 

.0. 	 .~. 
0 
0 	 S 
0 	 5 

0 	 5 


5 


,5 


5 

S 


.5. 

5 

5 

5 

5 

5 

5 

5 

S 

5 


5 

S 

5 

s 

5 

5 

S 

s 

5 

5 

S 

5 

S 

S 


.5 

· s 

• S 
• S 

.5 

.5 

.5. 

.5 

.5 

.5 

• S 
· s 
.5 

· s 

• S 

.5 

· s . 
· s 
5 

5 

5 

5 

5 




130200 249. I 
1)0215 250. 10 
130230 251. 10. :, 
130245 252. 10 
130300 253. 10 
130115 254. 10 ; 
130330 255. 10 S 
130345 256. 10 5 
130400 251. 10 S 
130415 25B. 10 , 
130430 259. 10 ; 
130445 260. I 5 
130500 261. I 5 
130515 262. I 5 
130530 261. I 5 
130545 264. .10 5 
130600 265. • 10 5 
130615 266. .10 5 
130630 261. • 10 5 
130645 26B. . 10 5 
130100 269. .10 S. 
130115 210. .10 S. 
130130211. .10 .5. 
130145 212. .10 S. 
130800 213. .IS. 
130815 214. .1 S. ,
130830 215. •IS. 
130845 216. .1 S. 
130900 211. . IS. 
130915 218. •IS. 
130930 219. lOS. 
130945 280. 10 S. 

-131000 281. 10. .S. 
131015 282. 10 5. 
131030 283. 10 S.UIIfi$ ,84. 10 5.
U ,15. 10 S. 
11 16. 10 S. 
131130 281. 10 S. 
131145 288. 10 S. 
131100 289. I 5. 
131215 290. I S. 
131230 291. I .5. 
131245 292. I 5. 
131300 293. I S. 
111315 294. I S. 
131330 295. I S. 
111345 296. I S. 
131400 297. 10 S. 
131415 298. 10 S. 
131-430 299. 10 • •. S... 
131445 300.--------10---------.---------.---------.---------.---------.--------S.---------.---------. ---- ­

1 
1 

RUNOfF SUMMARV 

FlOII IN CUBIC fEET PER SECOND 


TIME IN HOURS, AREA IN SQUARE MILES 


PEAK lIME OF AYfRAGE fLOW FOR MAXIMUM PERIOD 8ASIN MAXIMUM II Mf Of 
OPERA TlON STATION FlOII PEAK AREA 5IA('E MAX 51A('f 

6-HOUR 24 -HOUR 12 - HOUR 

HVDROGRAPH AT 

SUnA 269. 22.00 269. 225. BO. 6.BO 
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Mill 392. 2S.50 369. 281. 1')5. 17.40 

... NORMAl ENO Of HE( -1 ... 



TEL No .212-243-9743 J u I l? 8 9 1 2 : 3;, ',c. c;:., : i~ ) ~•..• /G!NEER:NG 

136 WEST 21 STREET o OLKO ENGINEERING NEW 'fORI(. N.V. 10011 

U.S.A.CONSULTANTS • DESIGNERS 

STePHEN M. OLKO 
MHCIML 

PAX (212) 243-t143 TELEPHONE: (212) 645 ·9&08 

DATE: ~ 1712ti 
FAX COVER SHEET JOB : N-_1.~Sj...;::;~~_____ 

TO ATTBNTION OFa Car)~. r f'e /J 
~~ SA- '1--..-. _.. _____________ 


PA-)c 
~ NO. 

TOTAL NUMBSR or SHBII'TS TO rot.LOW,_--.,;S'~_________ 

( '01 ) l' 3 ""l='t0 PAX NOI (_________ 

COMHBNTSI __________._ ...__ ....._._____________ 

Ar. ~~i~', ~fbre' ~ .. ,r.4-,!t", ,"I a..,/{J' 

,1.e.+I, c...,lt ·{ ~ .J ~ ~ ~.f!t.t£..=...::....:.r~"---­

-------------------------------- ---.--.-- ­

--_...... -_ ..--------_._--­

----------_.__ ..._-..--------_.,------ ­
----------------.--~----------------------------------­". 

-----_._-_.._.-._........ __ .-.-............... ---- --------- ­
CC : _____- --________ .. ·-FR~~-'.. •· ..rl1 a;;: 

G.l"· OOl'J 
=,.-:: =.: .: .- .. 



• - • ... ....... ..' - .; I ........... J
........ - .. '-~'-- ....... I\);) "",t.. ~ V I' ...., L_ V '" .,) ~ 


Ilu&MOT li~" ~~'r ~.":.t."'1. .. ~l."""'''''.' , , I~. . 8HI«T NO. . .... 1. .. 0" ~ ..OlKO ENGINEERING ..... f.4 d/~ .... ...J. ~ J.~.l.~f/.~r ... . .10. NO. .N.?&... . ..... 
OOMItUftO ............ (. ~. ....... o..o.w. .~ ...~.~ ..... . DATe ' . .;:rY.(..r .17{' 1'1', ... . 

(fA)C· , o~ s) 

.,~ , f Ii'~s"'-"Ir (AS 

()fP~" €S~v..f"" . .
• w ~ /00 i'. 

-:. 

e • c: \AI - "t.6()o 

c>( ~ ,411~,.J,~1 ~/i..:.Jr :" 
, 001 [~l - 10] 

CG t J!:). c 3 I AII,.,t J.~' ) : 
~, (Iv - -s.l 

- J. - -, • - : ~ .. 



_ _ - ., \p4'~I. _. _ _ - _' 
.. • ,.:...:.' _ L . _' _ , '..I _ 1_ _ ,. _-".........." lit .,.. ". ., '. 
~ ".L ... f .. _ •• ,,' f" 

"""'•• 1 ,.U. - W" ~OlKO ENGINEERING .' . .5..-1-.. . ./~ 4-...} .. .. ~l,f.. ... . . ...... .. Joe NO. ...N. 7)/.,. .... ...... . 
OO~IO.'I'. ... C C.... ... o.co..o.y ... SQ ... '.. DATe. ,r,Y.?- r I 7. , IfIf 

( FA 'X. "2. 0 f r) 

2-.. S471"~I1t!'"rr 1/012 /0' ~tr LA'I"6~ l' 2 '" SA.,vt:J r~t..'-

(f', 'Z.I Pe.F , 

.D.. .s ' ('1,.8 PtF). Ic.t (I ,sf 
~' ':" ,. s# ~, ~I~:! a,·3r· 0 ",oSl=­

6. f· z' (S-r PeF) s: 110 ,sf 
A f' .~ . o;l. I (,Sr f.c-J:) .~ I,o,.(.~ 

.C(,0 I. ~.., e. '.: 2."() 
c.. -. ,. ,0 Cw:~" 6 

.__ :A Ii It I,;'. (/0) .J..) [~$". 1 :s (). B ' 

.1 II(•3.' 0 

.. .f','~ t 

. .,.. 
- O•.!. CfI' (Sl ".-

'" it. ~ ()NTNr 
35'1 dQ..'1,S'1. I ~...­

s c~ (.1., (t" l t. ,)] /I . 

r1., /l- 2.- I)~ f' 

.. .c 
~ 

# I y~ ( /D ·Y......... r 

• 

I. 1. .% ((;E'I I',.,..~,/ "',,11'f - ~/&- C/ ~ (' ~ ) 



, -".. , ....... .- ­OLKO ENGI NEERING - ­

s.~ ttl ~ ,~~, . ' .. c..a..l (r Joe No. /V 7S" 
~.o." .......c~..c.., OHeOK&O." .. . 50 DATa OvL1' 17I Ift1. 
. '..... 

~."kf" Se-rrL~H~'" r tI.' ~ Pr,'''' .... ~ Q;7.' J~~ ~"--,4 

~o.,.'(#- 0,<01 ~ t.,S- ' .... ,L""t'" 
SAY /.~' "'of'lf'( scrrt,.~,.,rlV'" ~ 

.. H, rr: O~~~IC ''''/I;tJ .,Hr&HIe.. c.. 1,.1 

0.' 
, 


'': o. I p-r 

O. /; 
I 
f',,.~ ~ 0./' S,~t.-, c 0,7 

I 

o. C""" (J i I 0 I 

l' l'Pt'", .s,.,-...R 

,~-



---- -- - --

• • 

I. ,] ( . .1 1i!1 1"::,'.1 1:!fi1 Iir!'l am O!il .. 

, 
-.£5 -.1'61_ IISIS _....... 2,,,, 


I'" 	 1:_.. 	 ...II -
IMII.. '" a.... 	..... .. fie. G ............., - •-.al ... II. 

lara.. ..... ... • u. .. PI iii· 
ft. \ 	 . , 

--- -.--. .......... 

PfJt7 -5.~1.S 131 W a II Q
•...... .. lit ,.fDlf rat U 	 CJ• 
fDZJ 	 ID& ll.~lS.O I» • 
11m 	 U2i 7.H.S a 51 f 


... t.H.' 131 

• U • 	 .'. 

~rsuu. • 
\) fD)Cl a ,.W.S • w a I.. a 1.111 utA .... 
~ laM UI 11••12.0 II 11 I.. 

)(' 

I'DH 16 lS••n.- '." •., )5 Q 

• 
LK , Q La ILl t.lQ G
• ,, ~ ") Ii .... 	 • 

" 
1M Sl U 	 .. 5 -

't 
........" 


CI: 1 

.... 	..... fit.GIIII& _ .... 
, ,., 
• UI 

• 3D 

• 	 • " 

a 

sa• 

IIIIl 
....~ .... 
01IIII ­ --	 ... 
*'- 0-.1­,., w.u. 

\ 	 ... 

,It " 


.,ltM 51 



,, 

I 

r'TAaEU ,r.-e;. _dlce_: ........--..... 

c~ 

ClCl_,~",,,, CI ., 
.. 

i: _ a.,a fII ••••e.._..c. - ........ - fit 
 " ­
I 

o.J"~. +~ + ........ -CUC) 9"'1' '...,. , 

j 

v­, fla) ',.elf ;.~rA I 
\D'. 
-1-Q.GIW1 + ClIIIDht. + "'41, + o.GIOh... + .., ... 

+ tUIIIZSC, 

a2J4lr. 
....... +QGII5w£ 


• ..._-..-....... ". 


"-'u....................... ..... 

Cc....a.-........Co-....c. .. I 


c. .............................. 

ne .... 4CJC.••,... ......,.....,.". ..............-~ ......... 

~.. - ... _ ..) .."l-..... .....,... s Sf ... 

--~ .. 
-i 
o 
-i 

fl 
-u 
o 
-] 

(8.. -/~s - ~Il EJ) 
(,
C' .. 

. ' '') 



ENVIRONMENTAL 
CONCERN 

Weldon S. Bo.worth 
8a1sam Bnvi~onmental Consultanta, Inc. 

59 Stiles Road 
Salem, NH 03079 5 Docember 1908 

Dear Weldona 

Enolo.ed 1s a ahort report entitled "Restrictions on the 

~ropo8ed capping Operations in New Dedford Harbor to Maintain 

the Viability of Exiating Saltmarsh". I hope that thin meets 

you~n.ed for the moment. If not, please let me know. 

Sincerely, 

EJL 
Edgar W. Carbisch 

P.() l\Ox p. Sr. Mh:hcl(!ls. Maryllimf 21(,~j po" 741j·9(,lO 

Q.\~.OOlT 

http:you~n.ed
http:Enolo.ed


RBSTRICTIOMS ON TilE PROPOSED CAPPING OPERATIONS 


IN NEW BBDPORD nARDOR 


TO ~RTAIR THB VIABILITY OP BXISTXNG SALTMARSH 


Saltmarsh pl.ant species tolerate, but do not require 
salt for optimum development and propagation. In fact, 
fr~3hwater culture of saltmarsh species is the most practical 

approach for nursery propagation (Garbisch, unpublished 

results). The tolerance of saltmarsh plants to soil salin­

ities is limited and salinities in excess of 50 ppt are 

toxic to mo.t species. Consequently, in order to maintain 

the viability of exi.tinq saltmarsh during the capping 

operations, 80il salt concentration. must be maintained well 

below the toxic 50 ppt level, particularly during the 

qrowing sea.on. 

Wetland plant species survive anoxic root environments 
through variou8 adaptive and avoidance mechanisms, the most 

siqnificant of which appears to be an avoidance mechanism 

in which the plant develops an oxyqen transport path from 

aboveqround to be1owqround parts. This produces an oxidized 

rhizo.phere which allows aerobic root respriation as w~ll as 

oxidation of sulfide toxins and supplies oxyqen to mycorrhizal 

symbiont. (Mendelssohn and Burdick 1988) 

Sp!rti~a alternit10ra (cordqrass) is a saltmarsh v1ant 

species that utilizes this avoidance mechanism to survive 
anoxic root environments durinq the 9rowin9 season (Mendel~soht\ 

and Burdick 1988). However, during the dormant season when 

this oXYg'en transport mechanism is no longer functioning, 

this specie. will not survive continually waterlogged and 

tlooded soil. (Gorbisch, unpublished results). Apparently 

root/rhizome respiration during the dormant period is sig­

nificant and the species has no adaptive mechani~to survive 

anoxic soil.. Consequently, in order to maintain the viability 

of existinq saltmarsh during the capping operations, con­

tinually waterlogged or flooded soils must be avoided, pdr­

ticul.~ly during th. dormant s•••on. 
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Two approachr.s to capping have been considered; dry cap­

pinq and wet capping. During the dry capping operations, 

tidal wator is excluded from the capping area by constcuctin~ 

a temporary dam. Freshwater inflows to the area are pumped 

out. In wet capping, the woir level in the dam under the 

Coqqoshall St. 8rldgc is set at a level to retain cl. ~ur­

ficient height of water over the areas to be capped in order 

to eomplctG the capping operations. Itwould appear Lhat.. lhe 

dry and wet capping operations would be best conducted 

during the dormant (November-March) and growing (M~y-Sep­

temper) seasons, respectively, in order to maintain the 

viability of the existinq saltmarsh. 

DD CAPPXRG 
Dry capping should not be conducted durinq the growing 

seaeon. The problem is not so much desiccation aB it is 

sal~ toxicity. With Boil salt concentrations of about 25 ppt, 

soil water hae to evaporate/evapotran.p~ratBby only one-half 

bcforG the soil salt concentrations become toxic to cordgrass 

and the hiqh marsh plant species. Irrigation by saltwater 

doo. not appear to ce a solution. To be effective and not 

aggravate the salt buildup problem, such irrigation would 

have to be continuouB so as to maintain saturated soils with 

soil salt concentrations between 2S and 40 ppt. Such con­

tinuous irrigation of the saltmarsh would lik~ly interfere 

with the dry cappinq operation•• 

Dry capping should be accomplished during the late fall 

and winter (November-March) for the tollowinq reasons. 

Dormant salt••reh planta are not as s*nsitiv~ tu hiyh ~oil 

salt concentrations as are the yrowing plants. There is 

no evaptranBpiration dUlOinq the dormant season and evaporation 

rate. are grately reduced because of low temperatures. Also, 

preCipitation normally is gr~ater during the dormant than 

duriP,Jthe qrow1nq season. The low and high marsh plant 

speci•• are hardy and not subject to freeze kill. 
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The dry copping operation~ during the late fall and 

winter probably should be shut down on u biweekly schedule 

in order to reintrOduce unre~trjctcd tidal water to the 

ostuary for several days befo~rasumption of the capping 

operation•. 

WET CAPPING 

It is unknown for how long cordgrass and the high marsh 

plant spec i •• can tolerate waterlogged and flooded soils 

during the dormant season before suffocating. During the 

overwintering of nursery plants of theSBspecies, continuous 

flooding over the top. of the pots by 2-3" of water for two 

week. has led to a total loss of the plants. When this 

degree of flooding is maintained during the entire growing 

season, excellent plant development results (Garbisch, un­

published re.ults). 

Wet capping probably could be accompli.hed successfully 

at any time of year if the plant tolerances to flooding during 

the dormant season were better understood. The advantages to 

wet capping during the dormant sea80n is that the depth of 

water over the vegetated areas should not be a critical olement. 

However, as details regarding plant tolerances to prolonged 

flooding during the dormant season are unknown, wet capping 

should be conducted during the growing season. 

In wet capping during the growing season (May-September) I 

it is important that all saltmarsh specios emerge sufficiently 

from the water to effectively transport oxyqen belowground. 

In the nursery production of cordgra~~, havinq at least 

one-half the height of the plant emerge from the water is 

sufficient (Qarbiach, unpublished results). 

If the lowest elevation cordgraa8 i. about 4 feet tall 

and found at approximately Mean Sea Level, the highest the 

weir on the dam should be set would be at M.an Hiqh Water. 

This would lead to a flooding of the loweat Glevation cordgrass 
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by 1.85 feet of water during times when the tide i:-; dt MHW 

or bolow. Setting the weir above MHW would jeopardize the 

short hiqh marsh herbaceou~ ~pecies (Spartina patens clncl 

piatichlis spicQto) as well as the lower ~l~v~tiun cordgrdss. 

Wet capping oporations probably should be shuL down on a 

weekly or at least biweekly schedule. Unre~tricted tidal 

water should be reintroduced to the capping area for several 

days before resumption of the capping operations. 

Mendelssohn, I.A. and D.M. Burdick. 1988. The relationship of 

soil parameters and root metabolism to primary product­

ivity in periodically inumdated soil.. The Ecolo~y anu 

Manaqement of Wetlands. Vol I. Ecology of Wetlands. 

D.O. Hook and other., oditors. Timber Press, Portland, 

OR. pp. 398-428 
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