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ROALD HAESTAL INC.
CONSULTING ENGINEERS

The Department of the Army
New England Division

Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts

Attention: E, P. Gould
Project Management Division

Re: Nystrom Pond Dam
Litchfield, Connecticut

Gentlemen:

Following field surveys and a dam failure analysis of Nystrom
Pond Dam, we conclude that the dam should be reclassified as hav-

ing a low hazard potential.

37 Brookside Road ¢ Waterbury, Conn. 06708 e Tel. 203 73 3-9800

May 30, 1980

We are enclosing a brief letter report substantiating our

findings.
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Unannounced ()
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Avail and/or
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Avallability Codes

Very truly yours,

ROALD STAD,

By

Roald Haestad
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DESCRIPTION

NYSTROM POND DAM

CT 00457
TOWN OF LITCHFIELD, COUNTY OF LITCHFIELD

ON TURNER BROOK
OWNED AND OPERATED BY THE STATE OF CONNECTICUT,
DEPARTMENT OF ENVIRONMENTAL PROTECTION

The Nystrom Pond Dam consists of a concrete, stone masonry
and earth structure with a total length of 104 feet and a maximum
height of 15 feet. The dam was originally constructed as a stone
masonry wall with an upstream earth embankment. The concrete por-
tion of the dam was constructed on and against the downstream face
of the stone masonry wall in 1963. 1In 1969, the dam was raised
approximately 2 feet and timber flashboards were replaced by a
concrete wier. A downstream earth embankment is present against
the left end of the dam. A 20 foot wide overflow spillway is lo-
cated near the right side of the dam. The outlet works located
at the left end of the spillway consist of a l2-inch cast iron
pipe through the dam controlled by an upstream gate.

A 3 foot high earth and stone masonry dike is located approxi-
mately 500 feet south of the main dam on the west side of the pond.
See location plan, page 4.

The dam is owned and operated by the State of Connecticut,
Department of Environmental Protection. The dam impounds Nystrom
Pond, a portion of Nystrom State Park, and is used for fishing
and swimming.

The main dam appears to be in fair condition and requires
some work. The dike is in poor condition with very little free-
board or top width in some areas. The top of the dike is 2.5 feet

lower than the crest of the a-

|
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EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

The Nystrom Pond Dam has a tributary watershed of 0.19 square
miles, and a water surface area and storage capacity at spillway
level of 17.4 Acres and 130 Acre-Feet respectively. The storage
capacity with the water level at the crest of the dam would be
193 Acre-Feet.

The spillway has a capacity of 60 cfs before overtopping the
dike and 390 cfs at the crest of the dam. In accordance with the

Corps of Engineers' Recommended Guidelines for Safety Inspection

of Dams, the Nystrom Pond Dam is classified as "Small" in size
based on storage capacity.

Plans for the 1963 reconstruction, As-Built plans for raising
the dam and spillway calculations for a 100-Year Flood are avail-
able. See List of References, Appendix A.

A dam breach analysis was made using the Corps of Engineers'
"Rule of Thumb" guidance for estimating downstream dam failure
hydrographs. Failure was assumed with the water level at the top
of the dam. Thié is a conservative assumption as the dike is 2.5
feet lower and would be overtopped, preventing the water level
from reaching the top of the dam. The peak discharge from the
dam breach was calculated to be 4,100 cfs. The flood waters were
routed through the downstream reaches.

The flood waters would overtop Moosehorn Road and Northfield
Road by about 5 feet and Connecticut Route 254 by about 2 feet,
before being dissipated behind the Northfield Brook Flood Control
Dam. The waters would also flood cellars in a few homes. Loss of
life from a failure of Nystrom Pond is unlikely. Therefore, the
dam is classified as "Low"” potential hazard. See Appendix C for

calculations .*d Figure 3, page C-17 for the Limits of Potential

Flooding.
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LIST OF REFERENCES

References are located at the Department of Environmental

Protection, Office of the Superintendent of Dams, State Office

Building, Hartford, Connecticut, 06115,

1)

2)

3)

4)

Plan, "Connecticut State Park and Forest Commission,
Nystrom Pond, Northfield, Connecticut, Dam Repairs"
C. H. Nickerson and Company, Incorporated, March 19,
1962.

As-Built Drawing "&:=z2te of Connecticut Public Works
Department, Raise Hvight of Dam, Nystrom State Park,
Thomaston, Connecticut", Charles P, Hurley, Consulting
Engineer, Winsted, Connecticut, July 1968. (As-Built,
January 1, 1970)

Flood Flow Computations for 100-Year Storm.

Miscellaneous correspondence on dam.
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Appendix B

Photographs

Note: For Photo Locations,
see Figures 2 and 2-A
in Appendix A
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PHOTO NO. 1

UPSTREAM SLOPE OF MAIN DAM
NOTE EROSION TQO LEFT OF SPILLWAY

DVERVIEW OF

PHOTO NO. 2

DAM FROM DOWNSTREAM,

NOTE EROSION ON DOWNSTREAM SLOPE
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PHOTOD NO.

CREST OF DIKE.
LACK OF WIDTH AND FREEBOARD

NOTE TREE,

*

PHDTD NO.

DIKE FROM DOUOWNSTREAM

‘80

*12 APRIL
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Appendix C

Hydraulic/Hydrologic Compitit.: ns
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/ r_z‘_ﬂ QP QF DIME _EL 289

Xiake gorToMm
SPRILLWARY SECT/ON
Lerg 74 of Spillway /s 20 feeT
Spillway drscharge coefFicient = 2,97 (Boud Crested Weir
with o widt of 2 fF)

Spi //Wa;: Dscha rg e @,mc)?":f sclHYe
( oL of D/ke) ¥
= 2.97(20)(1)7*%

= 594 gse 0 cts
Spiltway Discharge Cﬂpqc)fj/ = CLHY:

C70p of Dom
=¢a1)Go)(z.8) %

= 388.9 wse 390 cfs
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SUBJECT N Y. QT RQN.c.. LR R . RAN s 00 e A eeeeeeeeeeeeeeeeeeeeeseeeresersessssasesseees

S=Slorage at Time of foilures STormge of spillway level +
Free board sforage

-

S= (V7.4acres x 7.¢ §t) + (7.4 acres X 3.5 41)
S =793 Ac-Ft,

LNote: Average depth of 7.¢ £ was obtied From a Slate
of ConnecZicul Fishery Survey,

i 0 . ,'

r Qp = Peak Failure Qultlow = $/Z7 Wb\[é- x:S/Z‘

-

Wb =Breach Width— 40% of dam fenglh across river af
micl heioht = 0.4(104) =42 ft

Yo- Total henh? from river bed 75 pool level at fme of
| fa/lwre= 15"’

2
{ Qpr= &2 C42)(\/32.2)(/5)/‘7' = 4,02 wse 40100 cf
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BY .54 ... DATE .. /(.9 850..

cKD BY DLSDATE.S//2/50..

ROALD HAESTAD, INC.
CONSULTING ENGINEERS
37 Brookside Road - Waterbury, Conn. 06708

A

SECTION NUMBER

)
f

)

SHEET NO.....3...0F ../4.....
JOB NO.49.7R2.24.........
SUBVECT . LYY RTROD. .. LKL . R OO . RRUTUI e vervee s vrensvarrsereansseassssranesan.

1.0 148 T3 90 LA Wy a4
2.6 290 290 .00 L0025 Lt 215
.0 321 PR 1.84 A0 .12 &
4.0 3 Q31 2080 LG .42 1A
Rt 382 1294 A0 L0200 1.8 S
&0 ol 170N C SO0, .79 Sy
b U IR i, 23 SUUZh 1.9 EIRSI
8.0 Lan 272 72 L0025 2.09 AT
9.1 &5 AEY NERER} G2 2,23 Tuvl
10.0 E R bovae G.70 L0025 2,37 GaELY

MANNING COEFFICTENT=N=, 1000
STORAGE AT TIME OF FAILURE=S= 193 AC. FT.
LENGHT OF REACH=L= 800 FT,

INFLOW INTO REACH=QPI1= B100 CF%
DEPTH OF FLOW=HI= &.8 FT,
CROSS SECTIANAL AREA=al= 2134 8. FT.
STORAGE IN REACH=VI= 2.4 AC. FT,

TRIAL REACH QUTFLOM=QP(TRIALY= 2041

TRIAL DEPTH OF FLOW=HITRIAL)= §.%

TRIAL CROSS SECTIONAL AREA=AITRIAL)= 1u9y
TRIAL STORAGE IN REATH=V(TRIAL)= H2.2

DT
-
—

REACH OUTFLOW=QPZ= 2774 CFQ
DEPTH OF FLOW=H2= S.7 FT,

wilhin ThHe reach was

_N.QT:‘L. The Capacff;/

calcula?ed £,

Storage

Q reas 07" Knowrsr

Sheel &4 of J¢

surface
Elevations. See Compuiotion

ond 7The p/cf on Compufof/o'n Shee? 5 of /¢.

c3
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SUBJECT .. MYSTR QM . ERUR.... R .. STormg 2. Sapac il 2exTion. Mo..L.....
Suyrface | Average Surface Sforage
Depth of Fhw Area Areg Capaci Ty
£+) ChAcres) (Acres) (Kere - £1)
O o) o
53]
2 /0. ¢ 2 /0,6
1.5 6
4 /2.50 237
/3. 44
[ /4.38 6 0.6
/1 533
8 /¢c.27 S/ 3
172/
{0 /815 1287
/| 9.09
-E 2003 /] € 3.9
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CONSULTING ENGINEERS

SECTION NUMERER 24

LEFT OVERBANKA ANO MAIN CHRNNEL

W A R S v @
14 11 LT9 L0360 4.82 o3
1& 26 144 L6340 7.19 18%
a2 L 2.060 LBaa .95 393
28 &G 2,52 3600 140,13 &HQZ
S0 Y0 3.00 L0380 13,70 10%%
St 1189 347 B ERCYERL 12,93 1057
37 147 .08 L0340 14.40 2145
x4 1849 .6 CO3A0 1%, 71 2037
y2 212 5.0 0360 16,52 o140
44 249 G.16 L0360 16.85 154

MANNING COEFFICIENT=N=,0500

SECTION NUMRER 2n

"RIGHT OVERBANK

W A R g vV Q
71 39 w1 L350 3.7 1444
75 110 1.47 L0360 7,30 8035
78 184 2.35 L0360 9.97 1832
82 260 3.18 03460 12.20 168

MANNING COEFFICIENT=N=,0300
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BY.....5A4...DATE ..5/(9/81R.
ckD BY.PLS DATE..S/N80..

SUBJECT ..N.YS TRRN . EQUR .. RAN.2. FlOA .. BTG e cesernesaensensenae

1.0 11
2.0 26
3.0 Ly
4 .

@ QQ
6.0 118
.0 149
a8.0 180
9.4 212

16G.0 249

STORAGE

CROSS

TRIAL

TRIAL DEPTH OF
CROSS SECTIONAL
STORAGE IN REACH=V(TRIAL)= 4., 2

TRIAL
TRIAL

H A-1 A-2

116
1814

250

ROALD HAESTAD, INC.
CONSULTING ENGINEERS
37 Brookside Road - Waterbury, Conn. 06708

SECTION NUMELR 2

7TO7/RL

A-T

0 11 03
G 26 18%
U iy 393
Q1 65 HE2

0 20
a 114
39 18
2940
396
508

43140

AT TIME OF FAILURE=S=

SHEET NO.....7.....OF .[é.....

JOB NO..&4.2.:4044...........

K.
Wiy
e

S1ad [AC3TE!

- .

193

REACH QUTFLOW=QP(TRIAL)=

LENGHT OF REaACH=L= 810

2776
Tk
229

INFLOW INTQ REACH=QP1=
DEFTH OF FLOW=HT=
SECTIONAL AREA=AL=

IN REACH=VI1= U4 .3

3

STORAGE

27310
o4
224

FLW=H{TRIAL)=
AREA=ALTRIAL)=

REACH OUTFLOW=QP2= 2715
DEPTH OF FLOW=H2= 7.4

P
-
-k
-
-

CHi
FT.
S, f
A, F

Cra
F1.

a0,

-
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‘ SUBJECT .. NIRRT R ... CRUR ... AN = SLOR .. BUTUG e erevrrrrarasesnsacrrnsssesescsensanasennans

SECTION NUMEER 3 I

H W A R G ¥ Q

l 1.¢ i v S 02 3.ai D7

i 3

2.0 28 28 .99 6.0% 170

) 3.0 43 6% 1,48 T.93 500
[ 4.0 oy 132 1.98 G051 167
Q0 71 1749 2047 11 it 190

6.0 Ty 249 310 13.11 LAt

f 7.0 ar 331 3.7 14,83 Y916
8.0 Y6 b1 b.u0 16.3% 69 e

c 9.0 104 519 4.99 17,84 YT
R 10.0 112 625 O BT 12.19 11991

A FMANNING COEFFICIENT=N=. 0400
STORAGE AT TIME OF FATLURE=S= 193 AL, FT.

-

t

LENGHT OF REACH=L= 27530 ¢T,
{
{

INFLOW INTO REACH=QP1= 271% CF&
DEPTH OF FLOW=H1= .6 FT.
CROSH SECTIONAL AREA=fL= 219 S9. 1,
STORAGE IN REACH=ViI= 13.8 aAC. FT.

TRIAL REACH OQUTFLOW=QP(TRIAL)= 2520 CFS
TRIAL DEPTH OF FLOW=H{TRIaL)= 5.5 FT,
. TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 208 59,
[ TRIAL STORAGE IN REACH=V(TRIAL)= 13.2 AC,

mT
— -

REACH OUTFLOW=QP2= 2525 CFS
DEPTH OF FLOW=H2= 5.5 FT.
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. H W A R s v
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MANMNING COEFFICIENT=N=,0400
STORAGE AT TIME OF FAILURE=S= 193 aAC. FT.
LENGHT 0OFf REACH=L= 2000 FT.
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i INFLOW INTO REACH=QP1= 2025 CF&
DEPTH OF FLOW=HI1I= 4,9 FT,

L CROSS SECTIONAL AREA=M1= 214 &O, FT.

. STORAGE IN REACH=V1= 9.8 AC. FT.

; TRIAL REACH QUTFLOW=QP{TRIAL)= 238756 CFO

TRIAL DEPTH OF FLOW=H(TRIAL)= 4.8 FT.
TRIAL CRASS SECTIONAL AREA=A(TRIAL)= 206 SQ. FT,
TRIAL STORAGE IN REACH=V(TRIAL)= 9.5 AC. FT,
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REACH QUTFLOW=QP2= 2399 (
NEPTH OF FLOW=HZ2= 4.8 F
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2) Section No. ! :
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Start = /53 =9 n
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Frrst = 5.37 9 /n /.53
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‘i 43 860 #1*
JSeclion MNo.2:
a) Contour 690: 7hird= 5./18 sq /n 7
Frret= 2.9¢ 89 /i /.17
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L1/ 1022 X I;SQQ. :£/'2Zx /agcre « €.37 acreg

/L 43 560t
b Confour 700: Thirde 6.92 sq /n l.9é
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Start = 1,04 <9/n
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/7t 43,560 £12
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3.0 " 0 ™ 393 ' 393
w0 65 o 6% 82 o P
5.0 @0 0 98 1059 ° 1049
“.0 118 o 118 1532 o 1932
1.0 14 39 188 J3 & 3 AT nIB9
q.0 180 110 Do 2gal a0 3 LA
9.9 KO 18 396 1510 (R DETH
10.9 249 260 588 “190 28 7358
STORAGE AT TIME OF FAJLURE=Sx 198 AC. FT.
LENGH! Of REACH=L= 810 F1.
INFLOW INTU REACH=QPY= 2776 CFS
DEPTH OF FLOWSHI= 7.4 F .
CROSS SECTIUNAL AREAsAl= 279 S@. FT.
GTORAGE IN REACH=V' = &.3% aC 7.
TRIAL REACH OUTELOW=GP(IRIAL)= 2715 CF G
TRIAL DEPFIH D 31 W - HOTRTAL) = T4 F 0.
TRIAL [RUSG SECTIUNAL Rt e=n TRIAL)Y = 224 S )
IR, STORAGE IN REACH=V(TR1AL)= .2 AC FI
REACH (1 1f LOW=@P2= 2715 CFS
DEPTH OF FINU=HDe 7.4 FT.
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