DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

PREPARED IN COOPERATION WITH THE

COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

DIVISION OF WATER RESOURCES
BOSTON, MASSACHUSETTS

HYDROLOGIC INVESTIGATIONS
ATLAS HA-716 (SHEET 3 OF 4)

TREAMFLOW-GAGIN 50 [———— e , 00— . , - 000 ] . 10000 . —
STREAMFLOW-GAGING : ; : : - - s | :
TABLE 1.—Streamflow-gaging stations | 50 — — C. WEST BRANCH WESTFIELD RIVER % 5,000 [— -
ST ATION S —, no regulation; miZ, square miles; ft3/s, cubic feet per second] 20 F L ] 2,000 - at HUNTINGTON | 8 : i
% L ] 1936-84 h N ]
: T ; L | o | i o L
tThe hJ.S. (Ctiealogll;:alriurveyt ?[Pe;:tej sini'cei:n;g?:/ria%ir:g dStfot 1322;2;:?;15““3; Drainage Regulation Maximum discharge Maximum discharge  Average discharge Average discharge % 10 o ] 8 % 1,000 :_ B & ]
Sieamiow Mavle L Nese Satons pro d : Stream and area Period of structure and before regulation since regulation before regulation since regulation S C ] @\ It r i =
characteristics in the basins such as high flow, low flow, and flow duration. Lo- location (mi?) record ot eoamiletad (3/s) ({ts) (3s) ({/s) o C ] ok Q - ki W 00 -
cations of these streamflow-gaging stations are shown in figure 5. v P 8 ) 5 i i w F 3 o 500 N ] & 1000 =
v C . F o )
Westfield River 161 August 1909— Knightville Dam 37,900 6,660 323 335 w = . r el E E L . % spal. April
HIGH FLOW at Knightuille September 1986 1941 Sept. 21, 1938 March 21, 1945 (through Sept. 1984) 2} 1 i - ] — 200 - _ 3 i -
[ L
. (8] + ] L 4
A combination of large amounts of rainfall, the steep. srlope of the river chan‘- Sokes Biook 173 June 1945 680 585 w oy = ol w ;
nels, pronounced topographic relief, and low permeability of most of the surfi- - S 1 Aucust 19. 1955 ’ S} 1 — . 3 . o 100 b oril & T L— i
cial deposits in the Westfield and Farmington River basins has led to consider- at hnightvile vy RS S S URFACE WATER % - ] > g E pril 3 E il el
able and frequent flooding in the basins. The five greatest floods of record oc- ] 73°00" O L ] = 1L a o r N 5 100 1966-84 Annual
curred (in descending order of magnitude) August 1955, September 1938, Middle Branch z L | 5 [z E z 50 B ] D E B
March 1936, November 1927, arld December 1948. Flood profiles and high- Westfield River 52.7 July 1910— Littleville Dam 19,900 1,670 103 112 wi L ] % C ] wi L N = [ August ]
water marks for the Westfield River and its major tributaries and the West at Goss Heights September 1986 1965 Sept. 21, 1938 March 26, 1980 (through Sept. 1984) g 6 0.5 — g 50 L L | | L
Branch Farmington River have been published for the 1955 flood (Bogart, 3:( 0.2 - 7 (%2} r B. WALKER BROOK Annual § 20 - b i 10 50 90 99.5
1960) and the 1936 flood (Grover, 1937). Walker Brook 294 November 1962 . 499 6.67 S a f near BﬁggfjﬂcENTER 7 3 Annual PERCENTAGE OF TIME DISCHARGE
Most of the great floods resulted from excessive rainfall, runoff from snow- wear Bocliot Cantet September 1977 August 10, 1976 o 01k Annual_| i A a2 10k - WAS EQUALED OR EXCEEDED
melt, or a combination of both. The steep slope of the rivers in the upper ? C A. SYKES BROOK ] ugust o ]
reaches contributes to high-velocity floodflows. Channel-slope profiles of the Ty C =t KNIGETVILLE . | | . | o F .
West Branch Farmington River, West Branch Westfield River, and Westfield 0.05 — 1946-73 — 0.1 & |- -
River are sflown s ﬁg“im 6 Westfield River 94.0 September 1935— —_ 26,100 S 192 = HAWLEY - September ! 10 50 20 99.5 = -
As can be seen on the maps on sheets 1 and 2 (fig. 2), very little stratified at Huntington September 1986 August 19, 1955 (through Sept. 1984) i ] PERCENTAGE OF TIME DISCHARGE r August -
drift exists in the river basins except along the lower reaches of the Westfield 0.02 1' 1I0 5I0 910 95 = WAS EQUALED OR EXCEEDED 2 | 1 1 I gg -
and Little Rivers in Westfield. Because the infiltration of precipitation into the Great Brook 22.6 November 1972— —_ 1,930 = = 35.8 . . & 1 10 50 90 ;
soils is low and there are few surface-water reservoirs in the basins, a very high near Westfield September 1982 June 6, 1982 (' FB4 PERCENTAGE OF TIME DISCHARGE PERCENTAGE OF TIME DISCHARGE
percentage of the rainfall runs off. This occurs not only during extremely high Haj NK\N WAS EQUALED OR EXCEEDED WAS EQUALED OR EXCEEDED
flow events like the August 1955 flood, but also during lesser events like those Westfield River 497 June 1914 Cobble Mountain— 42,500 70.300 385 942 PS HIRE \CO*
of May-June 1984, as shown in figure 7. near Westfield September 1986 Borden Brook Dams, November 4, 1927 August 19, 1955 (through Sept. 1984)
It can be seen in figure 7 that the Westfield River near the City of Westfield 1931, Knightville Dam
has a lower percentage of runoff from rainfall than do the other two sites. This ané Littleville Dam ’
lower runoff:rainfall ratio is attributed to relatively lower channel slope and av-
erage basin slope, larger amounts of stratified drift, and large flood plain in the ) 65 T ) 10,000 C T T T T —
lower reach of the river near the City of Westfield. The flood control that exists Eail Rl\gr . 16. o utgusb 1952 0115816)55"“ — P 94%22 S 37.7 E ]
i -rai i elow Otis Res., eptember uly 2, 7 B A
in the upper reaches also redu?es the .runof.f.ramfall ratio ;o sonine. extent. . S y PLAINFIELD B E. WESTFIELD RIVER T 1,000 - T | | —
Considerable flood control is provided in the basins by multipurpose lakes = AND ITS MAJOR TRIBUTARIES | F -
and reservoirs. A listing of these is shown in table 2. The West Branch — L 1065 81 ) - ]
Westfield River is the only totally uncontrolled large river in the Westfield River West Branch —42°30 i | 500 — E HUBBARD RIVER ] 200
basin. The West Branch Farmington River is only partially controlled by Otis Farmington River 91.7 May 1913— Otis Dam —_— 34,300 —_ 184 00y i near WEST HARTLAND, CONN. T f T
; o 42°30 - 1939-84 .
Reservoir on Fall River, in Massachusetts, but is more fully controlled just near New Boston September 1986 August 19, 1955 (through Sept. 1984)
beyond the State line by Colebrook River Reservoir in Connecticut. / T — % 1,000 — — 200 i 100 |— . 2,000 T T T
P n e et dnases et i e b Rer 208 January 1938- — 10500 - — ot e Mo - ] A : ; |
iscliarges-orstheindicated-number-ol=co 4 near West Hartland, September 1955, August 19, 1955 (through Sept. 1984) High Street . . o - — % 100 |— — 50 [~ — 1,000 |— J —
flow-gaging stations are shown in figure 8. These flood-frequency curves are Connecticut September 1956.. 11.0 Pl %) i ] S E ] % i ] - | =
useful for flood-inundation and flood-control reservoir-capacity studies. The Soomriher 1506 i 1.1 i S~ o | | ul E 1 Py i ] o E | Example2 | A
following examples demonstrate use of probability curves for the Valley Brook P — 0.6 I t = 50 N Q % 500 — ]
ing station (fig. 8G). o, ‘ e i 1 w - . w o 20F 3} - 7
Sagiag aration {ig. 5G) N e hichest discharae for 15 Valley Brook 7.39 February 1940 — 5,400 — 14.1 — OM78400 UMMINGTOR = ot - & » T I
Example No. 1: The probability that the highes Ayerane Jscheuge ok near West Hartland, September 1972 August 19, 1955 |Kearney Brook near€ummington s w o &
consecutive days of a water year would exceed 100 ft*s (cubic feet per c St ) / tate Route 112 2 100 — T i L 10F — @200
second) is 20 percent. onnectew K & 1.91 01178300 \ o 8 C ® A o w r April ] t
o . C ] o ! = ]
Example No. 2: There is a 2-percent chance during any water year that the / 0.2 AN Swift River at Swift Riyer L 7 g so.L Ap”'_ w 5 7 W 100 - B
i i i i ¥ — <0 State Route 9 =4 i ] E - 05 i i i E 3
discharge for the three highest consecutive days will exceed 700 {t%/s. = 559 GOSHEN 4 o F ] = o - P
; = . i
Flood-insurance studies showing the existence and severity of flood hazards — 18 / § L i z F ] 8 L % - pr 3
have been published by the Federal Emergency Management Agency for most S »0, 9 e ) =z | ® :g?va/IEIS_‘?FEII\_/gR | (uﬁ’ i i = i i 8 _ ]
of the communities in the basin. These studies show the peak discharges, areas o x _ el - \ e i | = (N N =) LN N Exampled
o &} DA =497 mi?> Slope =28.8 ft/mi z i e
of flood inundation, and elevations of the 100-year and 500-year floods for .. PERU : ’ %) < & =3
j . \ . O 10 ~® WESTFIELD RIVER © - o 2t _ e gl . W 20k
major streams. ) ) o / 5 b —1 - at KNIGHTVILLE ] 2 £ . . Q
Flood information is essential to the economic design of flood-control and | \ 4 [ DA=161mi*> Slope=41.7 fUmi ] a o C ] § hual
. . . . . . < : = (Q - 7 T | ! |
riverine structures. Equations for estimating the magnitude and frequency of T T 2 \ ’ ' © WEST BRANCH WESTFIELD RIVER il e Annual— a 051~ Annual c 1 F : 3
floods in west-central Massachusetts have been developed by Wandle (1983). @ oo o ' © " at HUNTINGTON . F 3 - & — - ) E | | .
The equations apply to ungaged sites where floodflows are unregulated and = o \ L r  DA=94.0mi* Slope=54.9 ft/mi y C E T nhear WEST HARTLAND, CONN. 7 = 5 [ H. WEST BRANIpH FARMINGTON RIVER ]
are wit.}zxin the extremes of the ayailable data for drainage areas of 0.27 mi? to g wogol i — 7 / \ { / — | © MIDDLE BRANCH WESTFIELD RIVER I} 0.5 i 7] il 1942-72 August | B heaF |NEW BOSTON { i
i i A . ol e A A = / d — \ - DA Dot i 4 i A Bt
y diversion, urbanization, and regulation, or wher - = West Branch Farmington River — WOR ON ‘ . =52.7 mi? ope=79. i |
. 3 e " ¢ i <@ 3 N ° | 1 | | | | | | | - | | L ! 1 2 L (R | | L
age is more tharT 4.5 Mf.t3./m1"’ (million c'ub_lc feet per square mile) of drama'xge w & _ near New Boston l / / \ ! 7 10 50 90 99.5 0 1 10 50 90 99,5 e 1 10 50 90 99.5 1 10 50 90 99.5
area above the site. Additional explanation and examples of how to determine a, West Branch Westfield River A o \ CHESTERFIELD
flood-frequency estimates are given in Wandle (1983). 9& fEdy Huntiz ton lve ./\/\ R S R PO ! " PERCENTAGE OF TIME DISCHARGE PERCENTAGE OF TIME DISCHARGE PERCENTAGE OF TIME DISCHARGE PERCENTAGE OF TIME DISCHARGE
The following equations provide estimates of annual peak discharges corres- S“— g p 4 sl \ 2 \ = WAS EQUALED OR EXCEEDED WAS EQUALED OR EXCEEDED WAS EQUALED OR EXCEEDED WAS EQUALED OR EXCEEDED
ponding to the 0.5, 0.2, 0.1, 0.04, 0.02, and 0.01 annual exceedance prob- % 2 . o \ XsY \ S
2qags . ~ 40 ~ \/W. 5 5 B,
abilities: <Zt % Depot Brg ;;2 Ogs ingfton \ =3 FIGURE 10.—Flow-duration curves for:
Average standard error T 5 ///////A West Braar:/r\}g/:;is;féeld River State Bouts 8 \ = A. Sykes Brook at Knightville
(petcant) ch 20 ] £ 3.06 \ ¢ o B. Walker Brook near Becket Center
B i 0.3 — ; . <
— 0.93340.990g0.168£0.429 97 'g MAY — JUNE 1984 . 0.2 ! /p@ \ ’fé = C. West Branch Westfield River at Huntington
Qos=0. prd e - 3 o B AUGUST 1955 ° \ MIDDLE LB 2 \ X D. Westfield River near Westfield
Qo2= 1,05A0-969310-187EO e 2 . . WASHINGTON %, \ \ E. Westfield River and its major tributaries FLOW DURATION
Qo.1=1.23A ;) %fl '0205 '0 505 31 0 50 100 —_— = - g ‘ F. Hubbard River near West Hartland, Connecticut
Qo.0s=1.31A" 810'215}50'520 86 RUNOFF: RAINFALL RATIO, IN PERCENT \ 01180700 / \1/ G. Valley Brook near West Hartland, Connecticut Flow-duration curves for the streamflow-gaging stations in the Westfield and
Qo.02=1.41A%2708]*215E"- 40 L= FactoryBrook)near Middlefield s = \ \ H. West Branch Farmington River near New Boston Farmington River basins (fig. 10) show the percentage of time a particular dis-
Qo.01 = 1.51A%-971g0-225E0.533 45 FIGURE 7.—Runoff: rainfall relation for August 1955 and May-June 1984 storms. AT TownsHéIli Road % = - \ . charge was equaled or exceeded. The climatic, geologic, and hydrologic char-
; ; : | acteristics of a basin determine the shape of a duration curve. These character-
in which, —— 0.3 & . S St e 5
Q; is the peak discharge, in cubic feet per second, for the specified excee- _— 01 / % - \ istics include precipitation, snowmelt, evapotranspiration, topography, channel
d ili : f T, storage, ground-water storage, and regulation of flow. The curves for Sykes
ance probability, t (0.5, 0.2, 0.1, 0.04, 0.02, 0.01); AN i / o jya , ! g s !
: ; : ; m Brook at Knightville, Walker Brook near Becket Center, West Branch Westfield
G LS SRR ERRNETE B ¥ \ 01180400 z\l?fj’ \ River at Huntington, Westfield River Westfield, Valley Brook near West
Slis th in-ch 1 sl , in feet per mile, and . ” ; iver at Huntington, Westfie iver near Westfield, Y
-15 i a-nne : o;?e "'1 P 1 \ o inng B':OOk \ear Littleville A\ . \ WESTHAMPTON Hartland, Connecticut, Hubbard River near West Hartland, Connecticut, and
E is the mean basin elevation, in feet. |t / 0/ mile abdve mouth 4 olle) ! ¢ r
. . s : 5.71 o0 1 E \ West Branch Farmington River near New Boston also show duration curves of
Regression equations for determining the magnitude and frequer}cy of urban 1,800 T T T T T T T T T T T \‘ : O. ’ \ 4 0118000 : the daily mean flows for the months that had the highest and lowest median
floods were developed by Sauer and others (1983). These equations may be ’ 0.2 | Sykes/Brook at Knightville flows.
applied to the urbanfzed, ungaged areas of Westf.ield, West Spﬁngfiﬁld, and = WesT opm e o — WESTFIELD — RUSSELL Emeoméav HUNTINGTON +—— CHESTERFIELD ————— CUMMINGTON {— WINDSOR ——~ sAvoY —| \ h : ) \ The shape of duration curves for the Westfield River and some of its major
Agawam. The equations u§e floc?d-fre:quen.cy estimates .from eq'uatlt.ms de- FIGURE 6.—Stream channel slope of: g' l % CH TER 01179500 tributaries (fig. 10E) show the relations between drainage area, channel slope,
velop.oe(.i by Wendlle (19.83) n con]'um.:tnon with to;.)ogyaphlc Ll A. West Branch Farmington River 1600 1 g _ @ Vdstfield River at Knightville \ and streamflow. Reaches along the river with larger drainage area and less
acteristics, land-use variables, and indices of urbanization. B. West Branch Westficld River 5 ' 01180800 \ | Littleville Lake \ channel slope about the gaging station permit higher sustained streamflow than
C. Westfield River @ ‘ Walker Brook near Becket Center X H TINGTQ o do reaches with smaller drainage areas and more channel slope about the gag-
g | l U.SNRoute 20 Q}O % \ / / \ 72°45' ing station. The annual period used in the duration curves is the water year—
. 1,400 - 5 2\94 re 2 Y \ the 12-month period beginning October 1 and ending September 30 of the
1,800 T | T 1.4 T T T g TYRINGHAM 0.84 —{al = year designated.
A\ , /
§ E 0.2 oo 01180500 ‘r// - EXPLANATION The following two examples refer to the flow-duration curve for the West
S OLLAND f ons F BECKET 7 e, 7o CHESTER * MDDLEFIELD —H— BECKET —| o200 8 i ONS) /9@& Middle’Branch Westfield River \ 42915’ Branch Farmington River near New Boston (fig. 10H):
HUN ’ o w e iL S— i i .
5 =} J g . L /;@/Q’ / at Goss Heiphts 01184850 Station number, in downstream order, from the data-collection network of Example No. 1: A flow of 30 ft¥/s is equalled or exceeded 90 percent of the
1,600 7 . 1,200 - 4 g 8 2 o l "5:1-1 (> —— L ,\ the U.S. Geological Survey time throughout the year.
o g i Z 42215’ = ——— = '
L g ! g § 8 9 z Y] — Example No. 2: The flow equals or exceeds 600 ft3/s 20 percent of the time
> % > g g d s " Vi N . P 23 q p
é w 8 Q 1,000 - - E 8 g 3 oy % N— %/E . River / 07481 10\ \— -\ Benton Brook at Otis Station name dutifigthe-sionth of Apl.
< w : < g & g — xS 01181000 ) Rogring Brook near Huntington | .
= 1400+ . W 1,000 g 2 - L e G o3 i \ 4| < West Branch Westfield River Carrington ‘Road State Route 8 Location
» . © g i E 3 8. 4 = Sofgen) at-Hdntington AN 5.58
g % 8 H z L 800 - g g E s H 3 T l . I ~ 0.4 L) SOUTHAMPTON 2.45 Drainage area, in square miles
5 | 8 £ x z : £33 £ . \ 0. .
& o g 2 ! = g 2 E 3 s ~ . . : : :
2 1,200} g 4 < 800 £ I g g | w - 2 8% 5 \ / ! ‘ ( 0.8 Estimated minimum 7-day mean flow, in cubic feet per second, with an
i 8 | = m o 3 - e S - & g S, 59 aummuoe oo reer 2 l / | MONTG ERY \ ! . annual 50-percent probability
m . £ i) r w g & g 8 = - E & : 28 53 5 1 P , . \ .
; gzs d ;3: : = 5 5 T = o 5 e g a ; s E 9 2 ~ l M~ _ 1 “ y 0.1 Estimated minimum 7-day mean flow, in cubic feet per second, with an
i 53k 2 2 z e & 3 g z < < 83 3 ER g BE 2 ™~ \ 01181406 / /L- T annual 10-percent probability
W o100 g Z3¢ 3 e 5 . B 600 X z z 7 2 §§ z eg Z & gl ; \\ | . Stacle Brook nede Bukssll N\ / \,\ -~ K
w & @ z - S E I 7] Q - ® < % o
= e & ; g 5 3 =) ¢ 8 400 ° :3 & 83 8 [ N ¥ miles’above moduth N\ I 3 — ‘ A Low-flow-measurement station
= 5 o379 z = = g g go 2 3g T \I BLANDFORD 5.21 / . = HOL
3 5 é gl § g g 9 z Z i 4 % i / 0.8 A \ ° , . A Continuous - record gaging station
goo- & ¢ . 400 1 ; 53 3 i I 95 2 % 01183290 H o \ :
£ aul 2 it 1 C. WESTFIELD RIVER 1 / ‘ = N \PO de”;"y y I'I(I o \éveme'd D \ AX Discontinued gaging station
8 ussellVille Roa
MONTEREY I o> [ RUSSELL 1 N\ -50 < = 6:)— Basin boundary
A. WEST BRANCH FARMINGTON RIVER B. WEST BRANCH WESTFIELD RIVER ir Olqgsp Brook ]\ / 0.1 A o o e ( a e 50 T 1 ) I TTT T 1 0.5 | "R I I TN N hiE T 0
600 =1 1 1 200 1 1 1 0 1 1 1 1 1 1 L It 1 L 1 o .' <0.1 . . | o L ! A
55 60 65 70 75 0 5 10 15 20 0 5 10 15 20 25 30 35 40 45 50 55 60 . / Arm Ec:go otzzrgy)gzﬁ'e d // 2 — ————  City or town boundary g A. WEST BRANCH WESTFIELD RIVER S B. SYKES BROOK }‘
MILES ABOVE CONFLUENCE WITH CONNECTICUT RIVER MILES ABOVE CONFLUENCE WITH WESTFIELD RIVER MILES ABOVE CONFLUENCE WITH CONNECTICUT RIVER A 6&' (@] L at HUNTINGTON - ®) L at KNIGHTVILLE il
|
VERTICAL SCALE GREATLY EXAGGERATED VERTICAL SCALE GREATLY EXAGGERATED VERTICAL SCALE GREATLY EXAGGERATED 8 l / - // b g-‘;i" Q)@ / e mmS— County boundary § 1937-84 g 1947-73 i
— : N O J
{ Coblbi’ls#gs;?tam / 4 0.4 | - State boundary 20 - = 02 ! -
o i T /\ .o — Borden Brook @J}/‘;‘e WESTFIELD / e £ |
| o Tt Reservoir / / /O’ S : E E ;
\ ' R i L By \ /& | (WEST\SPRINGFIELD i i |
|
\ = Q - i O 01 —
R L/ | D [ £ “H s o ]
- / b= = 60 2 >
o L o A o | _Example ™ U
50,000 1,000 0 50,000 \ lam Ri 1185420 Bost - Ldhe z w z (see text) 60 ©
: T T T S ) 1,000 ; " am River near New Boston — i i stfiel - < - T = r 1
I ] ] T T T L — ] O T T T T ] - [ I T T T ] \ : s iy / o\ g5t S Westfield River near Wesgtfield . o sl 30 E ] o pioel I g |
L B. SYKES BROOK ] I~  C. WALKER BROOK N 5 D. WESTFIELD RIVER 28.9 o \Shu leff Brook near Westfield 9 14 D 9 0 E
| Annual | i : ;KNIGHWILLE r— — near BECKET CENTER n 2 L near WESTFIELD Annual _| \ SANDISFIELD 6.0 Loomjs Street / % B 78 1 % B | “ Q 7
peak ool 1947-73 Bek L 1964-77 =} u 1966-84 peak > 15 362 01183450 | @) i 3 2| ) N : 7 Q|
a 7 — o 06— Great Brook near Westfield 2] e 2 | i &
20,000 ] "L _ 500 — W 20,000 |- . \ A . ) o ) ! S
- — = 1 . 01185485 ° 2 AN R TR N SN SR B NV EN S 0.02 S A N T S 1 T A
a - . B 2 NEW ilver Brook near New Boston £ | TOLLAND 50 20 10 5 2 1 50 20 10 5 2 1
2 1 & L 2 - 7 o Mo MARLBOROUGH S X 185500 "GRANVILLE PROBABILITY OF NONEXCEEDANCE, IN PERCENT PROBABILITY OF NONEXCEEDANCE, IN PERCENT
% 10,000 |~ — Q L i 8 g 0,000 |~ = \ ; West Brahch‘Farmington Ri
O . L = - bi
» i I 2 @ ~ 7 © B ’ 5 n \ et BKBOS - 0y 85600 alfway Broc? lzZaE?I?lest ville,®
- 3 7 i o 1 = B // vl Slocum Brook near Tolland
; r n = g & o soao L 15 §_ \ Camp Kinderland T'g;d Road AGAWAM =S T T ,
L 5000 z h 100 B8 = - ® Q> /30 8 . 01185550 : S r ] a
m I 5 w L 3 w ] E % % = /60 O+ ° Thorp Brook near New Boston \ 7] — g & 300 A N F | TT T 1
. = > o T a e
e ; g o L = ] o o0 L 5 o = 5 | i e Route 8 A . = | il Q
(@) L Ie) ) = | n 2.62 . i )
9 E - 3 L 3 - @ L E ] = @ 03 , T gl — D. WESTFIELD RIVER I
= Q 50— 0 — o I~ > | | | L 0.1 1 B & 200 near WESTFIELD
%) = 7z - 2 2800 50 20 10 4 2 Q wo B = 1960-%4
2 2000 5 2] Wl S 1 = 1L T2 A BERKSHIRECO i ® > =
L(!'Jj © g <) 50 & - REQBABILITY OF EXRGEEDANCE. IN. FERGENT 01186300 T LITC—I‘;FIELIS = = o T 01187300 - - T CONNECTICUT &) a @ %
L i - o A & 30 .
E 30 % ' E 15 = Sandy Brook near Sandisfield CO HARTFORD CO Hubbard River near 01187400 S W o 55 g
T 2 15 z r o New Marlborough Road West Hartland, Conn. Valley Brook near O g m 100 — 30 w]
& hooor- B a - - @ 30 9.85 West Hartland, Conn. 2 [ 14 3 3 u 2]
[a} - 60 - 30 ° i / i gg g 7 % z - e 8 7
. J ; 2 Z
o= C.  WALKER BROOK 335 ; 7 W
B 4 60 < 1 ) = 7]
saall / ; 0 / . ] | FIGURE 8.—Annual peak and flood-volume frequency curves for: Base from U.S. Geological Survey z near BIE‘I(;I;EL 7CENTER o g ol ? g i
- / 5l A. West Branch Westfield River at Huntington 1:250,000 topographic maps @ 8 o i | % i | [ Lk )
i L ] B o o
A. WEST BRANCH WESTFIELD RIVER i i B. Sykes Bgook lflt nghtlele . 50 20 10 5 g % 50 20 0 5 2
L at HUNTINGTON | i C. Walker Brook near Becket Center o
1937-84 ] . . . ——— 7 B D. Westfield River near Westfield 73°00’ 7245 PROBABILITY OF NONEXCEEDANCE, IN PERCENT PROBABILITY OF NONEXCEEDANCE, IN PERCENT
55 | | ] L 50 20 10 4 2 1 10 5]0 2'0 110 ‘ll E. West Branch Farmington River near New Boston
50 20 10 4 2 1 PROBABILITY OF EXCEEDANCE, IN PERCENT PROBABILITY OF EXCEEDANCE, IN PERCENT F. Hubbard River near West Hartland, Conne?ticut SCALE 1:125 000
PROBABILITY OF EXCEEDANCE, IN PERCENT G. Valley Brook near West Hartland, Connecticut '
' 5 4 3 2 1 0 5 MILES
o — — _— — F 3
LOW FLOW 0 :
5 4 3 2 i 0 5 KILOMETERS LI T 1 TTT T I IR S 1 1 i
5,000 — [=——i : — i L i
. ' f ' " T Annual S Low-flow information is essential to evaluate the potential use of streams for I
10,000 f T r T i i | peak ] water supply, waste disposal, recreation, and fish habitat. Annual probabilit ki HUBBARD: BIVER
Annual ]| Y BROOK ' FIGURE 5.—Stream-measurement sites and low-flow estimates. PPy, posal, recreation, e P y - . - near WEST HARTLAND, CONN.
30,000 . : — cak ] G. VALLE T e ki | | curves of the lowest average daily discharges for the indicated number of con- fa) a 1940-84
§ P Ay WESE 1’;@?_72 ' ’ secutive days are shown for selected streamflow-gaging stations in figure 9. g CZ)
Annual i l | The annual period used in the analysis of low flows is the climatic year—the 2 - 7 Q r il 2 — T T T T T T T
B peak - 5,000 — — 2,000 - 1 B 12-month period ending March 31 of the designated year. 2 0 %
i il Example: For Sykes Brook at Knightsville (fig. 9B), the probability that the = = 8 G. VALLEY BROOK
1 lowest average discharge for 30 consecutive days of a climatic year would . - w near WEST HARTLAND, CONN.
! 2 Ml l % be less than 0.07 t%/s is 5 percent o1 ] i 1= 1 - 11— a2 =
10,000|— . z s | ] : s w B ] w C 8 o C i
A - . 8 Q 1000 n 3 N The 7-day, 10-percent-probability low flow is used as an index in water-qual- . B ] : N Tl & - 1
% i i o i & 7 Example 2 | ity standards to ensure that flows of streams are adequate to dilute waste dis- % L o = i ] 5 i T
O | 3 uw | - 3 - " (see text) | charges. A graphical correlation method was used to correlate the base-flow 8 L 60 z 8 17 o B ]
& 2 w 2 o i measurements at low-flow stations with the long-term gaging-station records of ~ 5 o ol 05— Z o %5 —
g HEOU a 7 = = 500— 2 West Branch Westfield River at Huntington in the Westfield River basin, and = - w o = - o o L g
o jo a m 7 > 4 30 Y . 30 ®
o r o W 1,000 W — T - g E West Branch Farmington River near New Boston and Hubbard River near & E &8 < a %
= 7 B B i 2 E ] %) i West Hartland, Connecticut, in the Farmington River basin. Estimates of the & r 14 3 = = % g A =5 - 60 o A
ﬁ B 8 7 % L 3 - o § 5 9 TABLE 2.—Selected manmade lakes and reservoirs annual minimum 7-day low flows having an annual probability of 10 and 50 z i T O = 30 Y
O 7 D - W 8 5 percent were developed from data collected during 1984-86, and from a @ i 7 g ] 8 L . a 3 02b 1 g B
Q s (&) ; g = .
m  2,000F CZ) 4 ~ 5001 % . z 200} 15 9 Year Usable drought penoc.i (1962-67), and are shc?wn in figure 5. Average 7-day low flows o £, WEST BRANCH FARMINGTON AvER 1 P [a) % % ol
8 15 O = 15 O iis % Name completed capacity, Purpose/use for 29 small tributary streams, with drainage areas that range from 1.05 to 22.9 near NEW BOSTON ; © & )
w i 7 G o in million S O S mi? and average 6.67 mi?, are about 0.12 and 0.04 (ft*/s)/mi? (cubic foot per 1915-84 (2] 3 =2
Z
u_J % g B | § 30 © gallons DIVER I N second per square mile) for the 50- and 10-percent annual flow duration, re- . O (IO N | 100 T | 0.1 L1 O L1111 £ 61 R P i {id4 i g} 8
T . 3 ) y 53 ; . - 50 5 2 !
g 1,000 - =] 6 30 g 100|Exampletiiz = v = = = . S - The Borden Brook and Cobble Mountain Reservoirs located west of the City spfte}::t:ivﬂy. The. 7 daly, lt(})’per{:en-tzl:.)robalzlh';y lo:/ flo:v s Iz\:m fo; stret?mliltgs - = 5 e 2010 ! o s e & “
< - - 2 L _ o Ko ] Knightville Reservoir 1941 15,900 Flood control of Westfield are the second largest water-supply storage system in the State r‘:‘as arizl;;f:v:;zasl;;) AL i iGST and WECto N MuBsachiselis [iee): PROBABILITY OF NONEXCEEDANCE, IN PERCENT PROBABILITY OF NONEXCEEDANCE, IN PERCENT PROBABILITY OF NONEXCEEDANCE, IN PERCENT
O - 60 . 60 L 60 A Littleville Lake 1965 10.500 Flood control, water and provide water for the Springfield area southeast of the study area. To- ’ ’
%) i i - % g supply, recreation gether, the reservoirs have a combined storage capacity of 25,400 Mgal (mil- .Dunng low-flow periods, the relation between stx;eamflow a?nd drainage area
500 — — 50— | - Borden Bk Reserioi 1909 2570 Water supply lion gallons). Water is diverted underground by way of Wildcat and Springfield d1flfers f:‘)m }?ne7sgeam to anothex;)and betweenbsngz.ls' ton a sms.[;le strea'?'l. Thg FIGURE 9.—Low-flow frequency curves for:
L | | ’ 2 Aqueducts for public supply to the City of Springfield and also for Westover values for the 7-day, 10- and 50-percent probability are site specific an A. West Branch Westhsld Riverat Huntinaton
100~ 7 r ! ’ i hydroelectric power ; should not be used to estimate values at any other stream sites. The major g
E. WEST BRANCH FARMINGTON RIVER L F HUBBARD RIVER 4 | | ) ) Air Force Base and the towns of Agawam, East Longmeadow, Longmeadow, p fawnits b S B h during low-fl B. Sykes Brook at Knightville
i noar IEW BoNTEA | L " near WEST Tt AR S i | | | | Cobble Mountain Reservoir 1931 22,800 Water supply, Southwick, and West Springfield, all located about the southeastern corner of cause of nonuniformity between natural-flowing streams during ow-flow & Wl Bmaioss Nk Carler
e o L bl . i = : hydroelectric power the study area. During 1985, an average of 37.21 Mgal/d was diverted from periods is the difference in ground-water level. Other natural causes include D. Westfield Ri Westhiald
i ] % A 2 A . . e s an aw k estfie iver ne i
566 ) | . P i : ' ; - ! ; : ; J’ . Otis Reservoir 1865 5,830 Hydroelectric power, the Westfield River basin through the Springfield water system. differences in surface storage, evaporation, trar.lsplratlon, pr.ecxpltatlon, geol- W Farm?r: tois R]ii S
50 200 10 4 2 1 50 50 20 10 4 2 1 20 50 20 10 a2 2 1 recreation The Littleville Lake is located in the town of Chester and is used as an ogy, and water-table slope. Ground-water pumping, changes in land use, regu- : . g 5
emergency supply for the Springfield water system. The storage capacity of the lation and diversion of streamflow, and other human activities also can cause F. Hubbard River near West Hartland, Connecticut
PROBABILITY OF EXCEEDANCE, IN PERCENT PROBABILITY OF EXCEEDANCE, IN PERCENT PROBABILITY OF EXCEEDANCE, IN PERCENT reservoir is 14,265 Mgal. nonuniformity. G. Valley Brook near West Hartland, Connecticut

WATER RESOURCES OF

By

Anthony Maevsky and David G. Johnson

1990

THE WESTFIELD AND FARMINGTON RIVER BASINS, MASSACHUSETTS

INTERIOR—GEOLOGICAL SURVEY, RESTON, VIRGINIA—1990



