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COLEBROOK RIVER DAM AND RESERVOIR

WEST BRANCH FARMINGTON RIVER
CONNECTICUT RIVER BASIN
CONNECTICUT AND MASSACHUSETTS

DESIGN MEMORANDUM NO, 8

HYDRAULIC ANALYSIS

1. PURPOSE

The purpose of this memorandum is to deseribe the hydraulic cri-
teria applicable to the design of the Colebrook River Dam and Reser-
volr on the West Branch of the Farmington River, Farmington River -
- basin, This design memorandum includes sections on the spillway,
approach and discharge channels, spillway slope, flood conbrol ocut-
lets and miscellaneous structures. The reservoir ares is shown on
Platg Nos, 8~1 and 8-2, A general plan of the dam is shown on Plate
NO. "30

2, SPILIWAY

8, OCeneral), The natural topography at the dam site together
with the favorable rock formation led to the selection of a chute
spillway. The spillwey structure will consist of an appreach
channel, an ogee concrete weir and a discharge channel excavated in
rock, Details of the weir and approach and discharge channels are
discussed in the following paragraphs and are shown on Plate No. 8-l.

by Orest elevabion, AL the selected spillway crest elevation
of 756 msl the reservoir will contain 30,700 acre-feet of water
supply storage, and 50,800 acre-feet of flood control storage. The
flood control storage capacity is equivalent to 8.0 inches of runoff
from the 118 square miles of drainage area.

c. Length of crest and maximum surcharge. Assuming the pool
initially at elevation Th); feet msl which represents 6 inches of
flood control storage, the spillway design flooed was routed through
the remaining reservoir and surcharge storage assuming various
lengths of weir, The flood control gates wers assumed to be oper-
ative, The selected crest length of 205 feet and corresponding




Anum reservoir surcharges of 24 feet (780 feet msl) was found to be
the most economical, The surcharge storage reduced the spillway de-
sign flood inflow of 165,000 efa to an outflow of 96,000 cfs, of which
92,000 cfs is the spillway design discharge and 4,000 cfs is passed
through the outlet.

d. Spillway approach, The approach channel to the spillway weir
will be approximately 360 feet long., The high ground approaching the
spillway will be excavated to elevation 7L2 providing a minimum ap-
proach depth of 1l feet. In order to reduce tha head loss in the ap-
proach channel the width will vary from about 200 feet at the spillway
to a maximum of about 300 feet., The bottom elevation will have a
1 percent slope for drainage., Compubations show that the maximum
velocity in the approach channel will be about 12 fps resulting in a
friction loss of 0.3 foot. The plan and profiles of the approach
channel are shown on Plate No. 8-k,

. eo .Discharge coefficient, In order to effect maximum economy
and to improve the discharge efficiency, the spillway weir was de-
signed for a head of 18 feet on the crest which is 75 percent of the
maximum surcharge. For stability reasons a 3 on 2 sloping upstream
face was selected for the spillway, Discharge coefficients for
vertical and sloping upstream faces are shown on Plate No, 7 of the
Manual for Hydraulic Design of Spillways., FPlate No, 6 of the same
Manual gives recommended discharge coefficlents for ogee crests with
vertical upstream faces. The data presented on these two plates
were correlated to determine the discharge coefficients for the
adopted spillway shape, The discharge coefficient versus head is
shown on Plate No. 8=, g

f. Spiliway rating curve. The discharge rating'¢ifve shown on
Plate No, Bughgis computed by using discharge coefficients described
in the previous paragraph in the conventional weir formula making
allowance for friction losses in the approach channel, A maximum
friction loss in the approach chamnnel of 0.3 foot was computed for
the design discharge of 92,000 c¢fs,

ge Crest shaps, The shape of the ogee crest was determined
from Hydraulie Design Charts 111-8 in the data book of Hydraulie
Design Criteria, A design head of 18 feet was used in the formula
Y = 0,0497 X 1e8L 4o getermine the shape of the weir below the
crest, An apron curve with a radius of 20 feet is provided at the
toe of the weir, A typical section of the spillway weir is showm
on Plate No, 8=,



3, SPILIWAY CHUTE

a. General. The spillway chute shown on Plate No. 8-} will
satisfy hydraulic criteria as well as rock requirements for the dam,
The selected chamnel is the result of a number of trials involving
variations of cross section and invert slope. The analyses were
made for the spillway design discharge of 92,000 ¢fs, Hydraulie
computations were made to determine velocities and water surface ele-
vations starting from the spiliway apron,

b, Design of chute. The selected chute bottom width converges
from 199 feet along the tos of the weir (Station 20*29) to a minimum
of 100 feet at Station 25+h45, The slope of the chute invert varies
from 6.0 to 24,0 percent to satisfy the slope of the rock topography
and to insure supercritical flow between the apron and tailwater
control. During the spillway design flood, theitailwater will be at
elevetion 650 feet msl which is the maximum surcharge level of the
West Branch Reservoir for the spillway design discharge.

c. Water surface profile, The water surface profile;, as shown
on Plate Ol for the design discharge of 92,000 gfs was computed
from drop-down computations using an *n® value of 0,035 for the
roughness coefficient, The starting elevation at the toe of the
spillway was determined by the specific energy equation assuming
that friction and other losses at the weir were equal to 10 percent
of the total available energy head on the spillway crest. Con-
vergence losses, due to impact and turbulence, were assumed to be
20 percent of the difference in wslocity heads at the sections., The
vslocity accelerates from about 35 fps at the spillway. apron to
about 4O fps at Shtation 24400 and to about 70 fpy at Station 27450,
& minimum freeboard of § feet is maintained along the right bank of
the discharge channel from the weir to Station 24+00,

, FLOOD CONTROL OUTIET

8o General, Design criteria for the outlet works at Colebrook
River Dam are described in Design Memorandum No. 1, Hydrology, pages
"18 and 19, In genmeral, the outlet works must satisfy the water
supply demands of the Metropolitan District Commission and also be
adequate to pass a flow equal to the safe downstream channel ca-
pacity without utilizing apprecigble storage in Colebrook River
Reservoir. _

b, Outlet and gates, 4 circular tunnel with a diameter of 10
feet and an area of 78°§h square feet satisfies the discharge




requirenents, The outlet will have a discharge capacity of about
3,100 ¢fs with the reservoir level at the top of the water supply
pool and 5,800 efs with the reservoir filled to spillway crest.

The total cross sectional area of the thres 4! x 8' sluice gates is
96 square feet. These gate sizes make it possible to discharge 95
percent of the tobtal capacity should one gate become inoperatlve
with the pool at spillway crest. .

¢, Invert elevations, From the intake to the end of the tran-
sition at Station 7+#60.91 the invert will be level at elevation 575
feet msl. From this point the tunnel invert will slope 0.31 percent
to ‘elevation 573,0 at the portal at Station 1l+00,

" d, Intake, The vertical curve at the intake roof, as shown on
Plate No. Ea?s for each of the three gate passages is based on the
formalas ‘ '

X2 o+ Y2 = 1, where D « 8'=0", the vertical

e

dimensibn of each passagsway., Side curves at the initake, ag shown on
Plate No. 8-8, were determined from the following equations:

X2 4+ ¥2 = 1, where the X axis is located along the
56425 6.25

center 1ine of the piers and the ¥ axis is located 3.5 feet upstream
of the stop-log &lot, | |

@, Trash structure, A trash rack will be provided for the intake
in acecordance with Engineering Manual for CGivlil Works construction
EM 1110-2-2400, Chapter 3, paragraph 3-05, The average velocity
through the clear area of the trash structure will wary from about i
to 8 fps. . The maximom wvelocity occurs with a discharge of 5,800 cfs
and the pool at elevation 756 feet msl, ;

f. Outled trangition., Details of the propesed transition con-
forming generally to criteria described in EM 1110-2-1602, paragraph
23, are shown on Plate No, 8<%, The areas of the gate passageway are
maintained congtant to the end of the piers., The total width of the
 intake gonverges in a distance of about 100 feet from 22 feet %o a
“gonduit width of 10 feet, The rate of convergence is 1 foot in 17
‘feet, which is about equivalent to using a convergence rate based on
10 percent of the operating head. From the end of the piers of the

L



gate passageways to the end of the transition the roof rises from
elevation 583 to 585 while the bottom remains level at elevation

575.

g. Alr vent, Computations following procedures described in
the Engineering Manuval for Civil Works Construction, Hydraulic De-
sign of Reservoir Outlet Structures dated 1 August 1963, indicate
that with the pool at elevation 780 feet msl (maximum surcharge),
the maximum air demand per gate would be about 630 c¢fs, Assuming
a maximum velocity of 150 fps, the air vent will require a cross
gectional area of ),2 square feet per gate, Vents L!=0" by 1'-3"
are provided to enter the gate passage immediately dowmstream from
the gate and are shaped to prevent cavitation tendencies., These
vents join into three 30-inch risers located within the gate control
structure with an entrance located in the freebeoard range above the
maximum surcharge elevation, With the air vent designed for a maxi-
num veleeity of 150 fps, the computed pressure drop or head less in
the vents will equal 1.1 feet of water,

h, Tunnel characteristics, Hydraulic elements of the 10-foot
diameter concrete lined tunnel are shown on Plate No, 8-5, The
illustrated characteristies include half section, area, hydraulic
radius, and discharges at both normal and c¢ritical depths., The
velocity and discharge for normal conditions were based on Manning's
formmla with an "n" value of 0,013 and an invert slops of 0.31
percen‘b.

- 1. Outlet rating curves. Outlel rating curves for one, two
and three gates fully open with no effect of tailwater are shown on
Plate No., 8-5., The hydraulic control with one gate fully open was
found to be im the gate passagewsay for all flows., It is also in
the gate passageway for two gates fully opened up to a pool ele-
vation of approximately 582, When the pool is above this elevation
for two and thriee gates fully open, computations indicate that the
control shifts to the eonduit portal,

. - Rating curves for the outlet are dependent upon the pool ele-
vation of West Branch Reservoir. Plate No., 8-=6 shows the rating
- curve of the Colebrook River conduit with the pool of West Branch
Reservoir as a paramster,

“The outlet at Goedwin Dam was designed to pass the flow required
to meet riparian commitments., When inflow exceeds the regulated
outflow, it is stored in the West Branch Reservoir, If the reser-
voir is filled exeess flow discharges over the spillwey which is at

5



elevation 6h4l. With the West Branch pool at spillway crest, the
Goodwin Dam outlet capacity is sbout 1,600 cfs, This limited outlet
capacity will cause the West Branch pool to rise when the flow from
Colebrook River dam exceeds 1,600 c¢fs, thus affecting the discharge
capacity of the Colsbrook outlet as indicated on Plate No. 8-6,

: ‘Following a flood regulation period water will be evacuated from
Colebrook Reservoir at & rate of 3,400 cfs, the estimated downstream
safe channel capacity. As this rate exceeds the outlef.capacity at
Goodwin Dam the West Branch Reservoir will f£ill to elevation 642 with
about 1,800 ¢fs discharging over the spillway, The minimum water
surface in Colebrock River Reservolir during this condlition would be
elevation 700,

Jo Analysis of flow conditions. Pressure and energy gradient
profiles for two conditions of flow, namely, maximum capacity of the
conduit with all gates fully open with no tailwater, and with West
Branch Reservoir at elevation 650 are shown on Plate No, 8-5, With
both Colebrook River and West Branch Reservoirs at maximum surcharge
and -all gates at Colebrook fully open the outlet will discharge
4,960 cfs, With similar conditions at Colebrook River Reservoir,
but with no tailwater the outlet will discharge 6,180 ofs, For
structural design the greatest pressure in the tunnel downstream of
the gates will exist with the pressure gradient at elevation 705 and
a discharge of 6,180 c¢fs., Upstream of the gates the greatest pres-
sure will occur when all the gates are closed and the water surface
is at the maximum surcharge elevation 780 feet msl.

ko OQutlet channel. There are no provisions for a conventional
stilling basin since the discharge channel is located in deep rock.
Furthermore the outlet will be submerged a great part of the time
obviating the formation of a hydraulic jump, Instead, a concrete
apron flared to a width of 26 feet in a distance of L0 feet will be
provided (see Plate No., 8-5), The apron will be paved and will drop
from elevation 573 at the conduit .portal to elevation 572, A l-foot
rise at the end of the apron will serve as a deflector to spread the
flow and reduce scour at the end of the concrete. The bottom of the
discharge channel will begin at elevation 572 feet msl and will main-
tain a slope of 0,02 and a bottom width of 26 feet throughout its
length, The channel in the rock section is approximately 250 feet
long and will consist of a trapezoidal channel with four vertical
on one horigontal side slopes. The discharge channel in earth will
have one vertical on two horizontal side slopes and will continue
about 250 feet wntil it joins the West Branch Farmington River,

Wi



The normally high tailwater condition created by the pool of the
West Branch Reservoir will tend to minimize erosive conditions in
the earth section of the outlet channel,



U. S. ARMY

CORPS OF ENGINEERS

- - ;] L ] [ -
1 ) | L 1 1
T l 7
AR N A I T >
g - N
: ih : 2 g
g ¢ fads s B[l
§ o#§gs 4 o gl | |2
28§ 3 o? o [
¥ S3pps g <« E |s
s mmw.m o =
AOMJM Y]+ 4 & w
w.mm.Lma. W x = 5
so53ss 5= S Z| o8
$3333 >z ¢ 2|
sssied N e, W 2
BELERY tE I S X o 3
2 RGE KN o 51 EG w
Mmm.sw...._% w“/__ __, wm Wo [ m
:$2§580 AR F|5%
S.5%ab, /oy 1
f2yed. 1y by ww
535°802 [ z &
Svfmua.nfi { [ __ N.I_ o
WegEaTsg® [ | g0 o
ot D R ! bl 80 g
ol g § PN S B A AT a. E
F3 FE~Y i r =
H / 1 Ial 13
_ B ;
8 ! / /3
g ﬁ dE
o s .,
i o ﬁ —F e
g
28
5
o o
o I
£ g
a .
m -— n:..:u.nw.:.a m
& 88 -
- ofo w 3
N 5l w °
£ m <
18
”U M
= =
4 -
& L
g H &
3 T.l_
e Aml
&l g
'L *if; " O00TEEbH
NWL p=
|| ws 4,2
2 B A
== wm Q
St : 3
2 ¥
[- %
) «O
u
=
Q
(1
y T~ O0GGETR
Q -
©
~ 4
J g3
u i
= BS
) Re
it L
[ 4
(&
W :
Sty
| AT R ——GRaTITC
0 AT
o
w
48
N
£
0o
o
Ll w
W,R
7
w
I
! |
St
: A
L3FHS ELTRI HJ1¥N
T 1 T T T
- (4] L] ™ ®

PLATE NO. 8-1



A g b ? £ i ¢ i U. . ARMY

CORPS OF ENGINEERS A
gl8
z 3
| g
§ i %
- g 55
= Q ; ‘}J
N e I
SPILLWAY CREST £L.758
|
| d
g % g
WATER _SUPPLY POOL EL. 700 SRl EL ERETERY. N
j o A e {T0 PE RELOCATED)Y] 757 w
T = :;‘f"’f;/// 5} B
: 5
g i
2
z
88
E5LG.000
o
lx
=I§
TOLLAND
-4
-5
NOTES ~6
For general neies ses sheet !
SANDISFIELD
-7
[*EvmioN | DaTT DESCRF TN FL_
U.3. ARMY ENGINEER DIVISION. NEW ENGLAND
oRES s
S W[ W5 I CONNECTICUT RIVER FLOOD CONTROL.
. TR COLEBROOK RIVER RESERVOIR [8
T RESERVOIR MAP
WEST BRANCH-FARMINGTON RIVER CONN. & MASS,
o SRTE e -t
GRAPHIC SCALE =
500 ) g 1000
1"+ 500
SHEEY 2

PLATE NO. 8-2



-1
-2
3
-
=
6
-7
=

% _ .
Z k m m o5
v £Z 1B
= 5o { N
g 2 kI3
m o> mu e N
e Lm
B My = z| B3
IEH
- =
AT ERN!
o g |- w
ks o)
=
P g ¢
R
f
i
o N 2
7 . .‘/u./\\.,....\n_w ) Mm
‘ E E A ™ i 3
ooy -+ L I_M. %y //ﬂ‘/‘._\\/m, e WMW + EE
g NN N 5
= / N\ = hY AN .rrrf;.//., f&a o
20N N {1 A\ ~ S
3 KA _:,N "\ \;/../ mw g
. -\ O R A .
ww./, 3
.W///// <
m,;//
Y
EASDRER!
,__w_\,_\um...,
§
izl :\fDa;_w\\
1o
s [ e
\ ) ey
._i:\ti
AU AR (RN
RV
] IREERANT
——— N_, /H.l
5%/ $
o8 e A u\\& :_w‘: ___\
8N ra P, /
L3538 %WIW.A B /] /1]
G ey £ ..«tﬂ.Nﬂ\\,\\\\\\\\\ \\
V4 \\\\ s / /S
e % ey \\\\
% \\\\ Py
— \\\\\\\\\ s
\\\\\\\\\\\\_ o vs
Cr7 /7
S Sy
\\\i_\\\\\\\
NS S S
]
. .o A
4 + S8+ il o+
& m___,_,::
&8 | MRS L LAV A
o W AN AN N
\J Py [ )] N 3,
& o VLAY _, AN
= ///,,/f”w g /_/// ///n#
m NAll@.llﬂ _,__/,/, _.,../////o
. AR\ SN O
: m : m
m T - 2 T _M | L
- [} ” w» ™~ [ ]

PLATE NO. 8-3



/5‘\

CORPS OF ENGINEERS

U. S. ARMY

4 -
&
Q‘ -
;t"
’&
\
%o

 Sleps
& on!

9
0 &
- g th, Y, .. L ! A8 & 2 8
A §\ NN I w
= \ ~ T by S
‘_g { Y / I b i) /
5 B aygid / 3 h
APPROACH ¢ [® A / / % !
\ CHANNEL & [N i IR / e /
N ig'G\?J‘ / . f // [
N e SN\ sif e Do ki | ] o - |
T UV ST T T s = g
Qw o / o & e
TS s ~
Pk - "X %
Sy Tey _g50 / 2 ==
RES DISCHARGE — 5
g% cHANNEL 7
S8 8, e
) S L -—
e e ww e =
= Ei 0 o~
] /”‘(_7 ,\60 ,/
~ | s e U rd ’
apEa _Aa® A0 Py
Frspale s -
- ? ] S /—\ 30/ " .
. S v — e - .

SPILLWAY PLAN

__ Ongma/ grovnd surfoce SOALE = a0f ' — M0
00 \c(lssomed becrock surface) :
4 '
3 asc) \ . ; —f 0
i
§ € Spiitwey Cresr - Jop of cut, Lepy dork !
. ¥ ;
“ = § APPROACH GMANNEL - i e w0
800 Yop of rock cut, Faght bank = ——roun LTATREZ ] GISCHARGE GHANNEL :
5 id gl el MAX. SURCHARGE - EL.780.0 Am;“?.’l[‘l _____________ - 2
g L g ) T ~a
R - crasp £ 7569 | | DI WEIR §
d 130} o Chosnel £1742 [, = — e
s o oL WATER SURFACE-Q=92,000 GFS &
i z
700 mmad —l L L L 1 1 - —1 M0 §
16400 IT+00 8 +00 19400 0 +00 21+00 22 +00 23400 24400 K% £
“~idax) Surcherge EL 790 =S, -._ ' E'
-~ -
PROFILE ALONG G OF SPILLWAY CHANNEL ":"'?____ MAX. EL. 650.0
176 S SCALE [ 40 el £ =T —]
£lw
B e P i i ER
™ . soo}- : -
2 — S0
DISCHARGE COEFFICIENT ¢ g 14 ;
4.2 40 34 36 34 3.2 .0 § i
I~ :
. Te8 mxmmwﬁcmvcza.nola P 1 l L 1 : 1
g \ 7 = / £5.00 28400 T 200 Zev00 vy 0400
- |
3 N 4 \ f/ }
i N - b > ;
H : f e \ = : i‘“ﬁ lepesien rean
. 2768’ y i
] . T 25y A g 7 K . i
w - '?y !
= Origin of Coordinetes - § H
o SPILLWAY CREST B 7560 ! g b i
[ \ x :
ILN 57.. ¥ 12 :
r 9, o
yagoeoTXE \\ _ o g ) / \Qm 3 i LR T ]
= 5013 Er- \d U.5. ARNY ENGINEER DIVISION, NEW ENGLAND
T | CORPS OF ENGINEERS
EL.T4862 " / . ATHAR, .
N H s m W WS W[ CONNEGTIGUT RIVER FLOOD GONTROL
= COLEBROOK RIVER RESERVOIR
[SPRWAY CREST 61 7560 owr—weren]  SPILLWAY AND DISCHARGE CHANNEL
- |
T PLAN AND PROFILE
—per ] WEST BRANCH-FARMINGTON RIVER  GONN-MASS.
[ BERN R R SRR S o 20 40 (1] 20 106 120 mﬂm
b ¢ = YIRS R G —
® oisTance FmoM G N FEET | DISCHARGE  IN THOUSAND C. F. S. ) mw
SPILLWAY SHAPE SPILLWAY RATING CURVE
) SHEET

PLATE NO.8-4



(CORPS OF ENGINEERS

2
3

ELEVATION IN FEET ABOVE M.85.L

azo

Dercick pr lifting

sool— 370p -Jog gare

MAX. SURCHARGE
EL.780 i

T80

TeOL  Spilfway Creap £ 7.0

-~
B
[+

~
o
Q

2
[}
|

&

| Woter Suppiy ol by 404

~

—

&2' Rock Filter

g

3
h
=]

U. S. ARMY
§ rowes | .
| b — ouiemenT Rooms
ﬁ:%"
—1 QPERATING ROOM Crown £ 785.0 e
. -Lrown . .
nﬁiﬂw ra_P_a:r,k,",’? __Ar_’,z Top of Dom £f 788.0
L 783,
UPSTREAM . ) ‘/ll \‘{ ‘ o DOWNSTREAM —reo
e et an '8 ! Beds
B ATING RGO, _ ravel Besding S 2 sraver Bedding
e — __ ENERGY GRADIENT—Q=4,960 GFS (TAILWATER EL.650.0)
i k _‘\___h__ _.._________ —A 0
. ) ENERGY GRADIENT-Q=6,180 GFS_~  ——————er ALY N
; {NO_TAILWATER ) e , SN\ — é\ 3
! . - o - © ‘ _.——._________._- =
Elevator—— -4l b1~ 3 . ~ ’ ‘ ¥ (9‘0‘ Complec ee » 1w
I € N ; PRESSURE GRADIENT— ’. Imparyios = H
— 3-30"0pD . 57\ Fiil X @
N -] 30720 0= 4,960 CFS A 0 Y :
L e, Fir Veals Rock Fill i &‘?0 /SMM”M Compoeted L ™
——— £0 £ Yoryicgs P & b
2040 . - e Y s porviovs —— 3 g
L2rg. z
x
o
=
o<
>
2

-————._____ PRESSURE GRADIENT—Q=§,180 CFS
o (g 355 IRERERE . T — e
;f:;-_:_ﬁ Rock -—_—‘————___ — g :ﬁfq;::d Bedrack 2° Rock Fitter
620 -_ \ S N
| + CATE CHAMBER -
E. [ NOTE ‘\__ .
£00) 34w B Hydr. Service Gotes and | \ -
3428 tudr Emergency Sates | ) ‘_-\_-
seor 1— 18" Dfe, Tunnel e
seol— (B - Transition _ J . b
L - n | 1 ! I - ’
€+00 7560 5+00 3400 10400 11400 12400 PRIETY
PROFILE ALONG ¢ OF OUTLET WORKS X NORMAL VELOCITY IN FEET PER SECOND
—HOR T 20 [ 2 ) 3 8 10 12 14 16 18 20 22
SCALE: yeg 120" DISCHARGE AT CRITICAL AND NORMAL DEPTR IN 160  C.F.S.
o 4 s H 10 12 14 16 8 20 22
ENERGY GRADIENT-Q=4,960 CF§ N ™ ,_l-—~7/‘ ]
nn-‘L__ —re0
——— " o = [
I Yy c.R“}CD;‘-/
A ! L
mm\.LENERGV GRADIENT-Q+6,180 CFS —j0 o40 i s 1
w el
ve
—_— 4 800 E r 3 4
o ————— —leac a B &
MAX. SURCHARGE 2 / z,
GOODWIN DAM o
—PRESSURE GRADIENT~-Q=49€0 CFS T Y Y W yeolSPILLWAY CREST £1.756.0 a WS
SWK EL.650.0 —eso 3 i 0 10" DIAMETER
3 <. 8 a*ex 2 GIRGULAR TUNNEL L._
4 )
9 ol — Lo E 720 : i\,\)’
- 4 WATER SUPPLY POOL o o °
z > £t 7e0.0 < ‘*\g o 16 24 32 4 48 56 64 72 [T 88
2 Z | & AL . AREA I SQUARE FEEY . X
v 620t ? —lez0 - § & @qf‘- s X K] (3 i% 2% 35 EX) a0
g CRESSURE GRABIENT : z a o 5 HYDRAULIG RADIUS IN FEET
; — . 5 Qy Py DRAULIC E
= | 4-6.180 CFS e 5 a0 < / HYDRA LEMENT GCURVES
8 [} 4’9 3-GATES-4'-0"1g'-0" W5, ARMY ENGINEER DIVISION, NEW ENGLAND
2 ) o 10° GIRGULAR TUNNEL CORPS OF ENGINEERS
© = z 8 s00 4 TAILWATER NEGLECTED | AT MU
— o — ] —
2 s _Im - = =80 b4 . W] CONNECTICUT RIVER FLOOD GONTROL
R ”I : l g COLEBROOK RIVER DAM
seol— —Jsec 8% o 20 30 30 50 ) 70 80 K. OUTLET WORKS
o
| DISGCHARGE IN 100 C.FS.
19400 8100 | T | V- BR. FARMINGTON _RIVER CONN - MASS.
: [ T

PROFILE ALONG ¢ OF QUTLET WORKS {GONTD)

HOR. I"»20"

SCALEI ybr logr

OUTLET RATING CURVES

TR SO THET. ERIRE TR Gvsion

|

SCALE

SPEC. NO.
NUMEER

SHEET ’

PLATE NO. 8~5



/.

S. L.

-
.

COLEBROOK RIVER POOL ELEVATION IN FEET ABOVE M

770

|

COLEBROOK RIVER SPILLWAY CREST EL.756.0~

AN
N
N

750 | /7 //// / /
" J/ / - / 4 /
TOP OF WATER SUPPLY POOL EL.700.0~N / / /
690 s
. . ] / | E
g\.-e/ / / S / ;
00 30
650 w BE—" “Fere?> g // >
GOODWIN SPILLWAY CRESTEL. 64/, e / / NOTE '
////////////////////,//’\7 / L 6'0 | T/)cee gates fully open
s," A E- - 10 Diameter Tunne/.
630 / = / /" ELGOO g “ q = i
610 2 /0~ 579
BN s
Q)Q 4 / FARMINGTON RIVER FLOOD CONTROL
| COLEBROOK RIVER RESERVOIR
590 /—-V FARMINGTON RIVER MASS.& CONN.
"] OUTLET RATING CURVES
/ e e L oE SN e
| FEBRUARY 1964
370 4 8 12 6 20 24 28 32 36 40 44
DISCHARGE N HUNDRED C. F. S. f

PLATE NO. 8-6



P

- CORPS_OF ENGINEERS A : 2 ¢ P i i g ' PR

1—

" U, 5. ARMY .,
i = -
¢ _INTAKE TOWER
. . )
. .
" bl H | e
3 2 Uoper Floc Well o L.
E M Tntaoke : wio”l 1] "
3 c'; ’ fedzz e '
W . - : ‘
20-0" 2 ‘
/il qiz%" &
EL§3T0 —_ S E | erro
Nt 7 | P .
Hafchway :
I
. -2
I AY
Trash Fock i
” 259 12+p
‘ ’ I
..: ’ ‘ ! 4. 0" 4 .
o ime rithing s
ot —+1.] 7:=3_ I
1 ]
S0t d, g% 16
Flogh
W:z, | I?E Emergency (Gofe |
12°Ac. .
e .
G-t -4 Serw'ccu %_ V& .
o Gote &- #3
3 uk
’ :ilf
y W'y
Lower :
Froaf well |, . !
Intakes B N 5 J
s /. - 3 § °
by Q|
: g N .
Floas wery—! ’ .
Cleorovl Chomber ) i
: 3" Block Stee/ Fipe _ . N : ; |
77 Grovt For - ’ ® '
oy "i QL Frecost Bors Step Log Gofe frome ; . |
N SELSTS.0 ] - EL575.0 i
-4 o ) © GrouF Pockef l &
N 12107} e
|
|
SECTION- ELEV. 575.0 TO ELEV 6270 ‘
SCALE: £a1-0" -
T — SR W
LS. ARMY ENGINEER D1VISION, NEW ENGLANG
CORPFI OF ENGINECRS
WATHAM, MAM,
CONNECTICUT RIVER FLOOD CONTROL 8
COLEBROOK RIVER DAM [®
INTAKE TOWER
SECTION-ELEV. 5750 TO ELEV. €27.0
| BR. FARMINGTON RIVER CONN. - MASS.
GRAPHIC SCALE y - NI TATE
4 [] 4" 5
10" m_—-gé

a7 . IR - PLATE NO. 8-7



CORPS OF ENGINEERS A g ? r ¢ H " U S. ARNY
¥ 9
b o
El ~H
i 3
3
8 HE
:’.E ' g
? INTAKE _TOWER ik 3k §
3 9 R
+| )
H 88
! W
3 £ Emergency Gofe | £ Service Gote 5
b . S 3
I
s6- 0"
2] o 2
4 f Gondit | |
_XE I o -
. wa_az; '3_2'5' v FId
: - - _
b5 ’
£ I04. 38
7. £.8%
3-] Y -3
H —
B ‘Q"-..._____i.- ,_
:..,l 5] rE Corzc/u_/‘/_ _ . Pré
; ‘X=78" i '
4 ; R i -4
& !
b T
5— e '_5
PLAN AT ELEV. 575.0
SCALE. £e1'-0"
- - 8
i
L
|
7-‘ ' L7
!
! 1300 T — 4
VLS. ARMY ENGIEER [HVISION, MEW ENGLAND
CORPY OF ENGINEERS
ALTRLAM, b .
CONNECTICUT RIVER FLOOD GONTROL
- COLEBROOK RIVER DAM [*®
[ INTAKE TOWER
PLAN AT ELEV. 575.0
. W, BR. FARMINGTON RIVER CONN. - MASS,
GRAPHIC S$CALE -
4" 0 4 L3
[F el === = ———
CRARING NUMBER
.'EHEET

PLATE NO. 8-8



CORPS OF ENGINEERS

=

" U. . ARMY

2-]

e

O e —
: £ = 65198 B
5| AT = 30084

H1

% ¥ ‘
@t)_ 3 A Y 3 4
- _ — | . - _ N - — ; — — >
: : 4 R : 8
3 N S 2 S ! <
3 o S 4 3! X
= " N ¥ ‘ s a
4 > T X ; A 9
CL - g & ] : ~ -
. @ < Iy o ; N =]
4, . 2 & B h | W ﬁ
. \J - .
4,0 e R s & b N . Contr Hs. vury from 20%0" rric Te Bo o par. -3
BRI ) R . 5 g
L s g b (5
‘. a — o 2
- _—_-—— o .o
2= g N ®) - 60t Dis. Tonel B
ot H
3 5 5 :
: 3 5
Y +
> by
& - § -
v N I Q
i 2 & S -
< 3 2
a L ‘S
P T T T T T~ § a
e S0y "~ 9
dalo . " - — El a
el : i ——— _ __ [
. ¥ Ae 2047 27 o T~ =
g = 25043 . Rl
. T= 50 s R .
e E_
1 p1 | T——— 4 ) =
: 3 I— 9 il
3 * £ Yy 9 1 & :
ol F g by A
1 kv _— ¥ [ ¥
R b Y —_ — — — = 3 — —_—
£1, 5756 o g
— v
R —_———— 52003129
e " n ;
- SECTION "A-A i e
Tpon
SCALE! 3 r-0
130
ses - -
TABLE OF COORDINATES !
120 \ POINT ooono.ls:cl 360.2| BECS | SEC.4| SEC.S | s£C.8 | SECT
P L= A_| ELEV. [5T800 [675.00] 57500 |578.00)578.00 [57500 | 5T5.00]
. = ELEV. 57500 87653 | 57778 [ 57075 |879.44 |579.86 | 5 5000) -
W N 4 B [Coist.| 177 | 692 | 623 | 59 | 531 | s.08
pue Camh ELEV. |58300|Be208 | 56133 | 59075155033 [58008
e RoisT| 777 | 652 623 | 56| 531 | 508
S o ELEV. |58300| 58320 58360 53400| #6440 | 58480
= N, = ¢ |ELEY: [57500] 57500] 57566 [S7500[ 57500 [S7500
g oo z_ | TosT | 777 | 538 | 345 | 194 | 087 |o02p [ - I -
W \ i - |ELEv. [sesoolsansdfsasen [sa4cc]ds440 [saem0
=z = DST] — | f80] 396 | ze%| 334 { 0%
S 3 U3, ARIY EMGINEER DIVISION, NEW ENGL AND
N 3 R |LENG — 154 | 278 | 38| 444 | 986 qﬂ!sofng:z%hs
PRL \ ® ok Re |ENGTH| — w2 | zer| 3.25] a0v | avz .
o FLEV. | 57300 57654 57178 | STA7S |57944 57988
“ o fiae] e e o CONNECTICUT RIVER FLOOD CONTROL |
o, |EEv (o0l ses celzar3s | se07s (36033 | sael 58000 PRI COLEBROOK RIVER DAM
s0 — - . > = T ; 75 e [Boor| 1 °s6o] Swe [ zar] ree] o3[ G0 TRANSITION AND TUNNEL
B [ 3 ) B —
) PLAN AND SECTION
DISTANCE IN FEET
70 . W. BR. FARMINGTON RIVER CONN. - MASS.
] 26 30 40 50 60 TRANSITION SECTIONS | THRU 7 GRAPHIC SCALE 3
DISTANGE IN FEET . o - "
e - = =~

AREA CURVE THRU TRANSITION

SHEET

PLATE NO. 8-9



