PREPARED IN COOPERATION WITH THE
U.S. DEPARTMENT OF THE INTERIOR COMMONWEALTH OF MASSACHUSETTS
U.S. GEOLOGICAL SURVEY DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

WATER-RESOURCES INVESTIGATIONS REPORT 93-4167

Ground-water resources of the Blackstone River Basin, Massachusetts-PLATE 1

Izbicki, J.A.

BOUNDARY OF STUDY AQUIFERS AQUIFER

&

~ """ STREAM (dashed where inferred) . MUM?(O);};?II?{]VER
' = 73
AI Al SEISMIC REFRACTION LINE AND IDENTIFICATION-Corresponds to seismic refraction DS - AQUIFER
profile shown on this plate DUW-5 @ /

EAST DOUGLAS
AQUIFER

4
PROFILE 1 SE[SMIC REFLECTION PROFILE AND IDENTIFICATION-Corresponds to seismic reflection ~

. B . N b N e B . S S g
| |2 ,3 profile shown on this plate. Numbers correspond to location identification. oy U x B R I D G E A i
a \ g | I
MXW-3 / N "? l l
o PUBLIC-SUPPLY WELL AND IDENTIFICATION NUMBER { X | |
»
XSW-31 q’ Y e [ |
@) SELECTED OBSERVATION WELL AND IDENTIFICATION NUMBER \ \ | = | I
) o 5 '
T N g 2 e
» l
oy / o l, ~
) g LAUREL BROOK < i BLACKS
A i AQUIFER o | '
\ / o QU , W — |
: 4 DOUGLAS | 2 o |
| 4 2 - [
| Rrvgp ol |
SCALE 1:48,000 : | - !
2 1 0 1 2 MILES l lv I
[ I T = I = : ' : | l
2 1 0 1 2 KILOMETERS I | |
HHHHHFEF——— ] |
| Lo l
| ,
' /}J MASSACHUSETTS _ _ _ o 2
| -- - ki il T RHODE ISLAND

Base from U.S. Geological Survey digital data, 1:100,000, 1983
Universal Transverse Mercator Projection, Zone 19

LOWER MILL RIVER

o s

\

/

-

44

LOWER
PETERS RIVER
AQUIFER

BELL

)
]
4

N\ FRANKLIN

MA SACHUSETTS_

UPPER PETERS RIVER
AQWNFER

HAM ’

BURNT SWAMP BROQK o (‘
AQUIFER . < 2

RHODE ISLAND

| \

Z| &
el E
SEISMIC REFRACTION o 58 &g
= =
0 1 n z % & a z|% z % 2 %
71°52'30 S ; =02 |8 o|E , £ z| % ,
il o Seismic refraction was used to map depth to the water 600C Ji= A1 C' .. E 413 E' - F F Q 300H Sl K 2|E « H
e gl \ [~ table, depth to bedrock, and the saturated thickness of =5 22 S5 e ok 2 2 g E o é E §
{ >\ \ : - K aquifers along 10 sections having a total length of about E& ~Z F EOECRAR s D . VIS s eme | 7T TTTTTTTTTTTL ssp e -Y == o
g N ! ~_ : . 3 Z 3 550 250 200+F==r— 250
- \ l (7)) I—l - three miles. The technique takes advantage of changes in ss -y
. \< j I : the velocity of sound, and subsequent refraction, as it Ba s 200 150 200 /
\— \ {/ travels through different rock layers. In general, sound E§ 7 //
\ >- ' @) g ! travels at about 1,000 feet per second in unsaturated, 2 < 450 150 100 150
P \ o | / B 0 Y ‘_ S T o N unconsolidated deposits; 5,000 feet per second in
) \ | UPPER LAKE QY INSIGAMOND saturated, uncgnsolidated.deposits; and about %5,000 feet )
om , ~AQUNFER per second ‘in crystalline bedrock (Haeni, 1986a). § ‘g
4 < Explosives were the primary sound source used in this 2| x o3 8 Q| = Field vehicle
\ p 15 = |y k .
Fa ™ | . . . E Loy = - .4 = M &) M Sound source cable se]smograph unit
y \ : study and the arrival times were recorded, in SE o Z z|Z z|% are & 250 3r / -
% ; ! l millisecondsz on a lg-channel sei‘smo.graph. Data w.ere I I E g J ; % 5 % E E E) K' % Z % R ——= e - ff,’ﬁ',"c‘l %ggeltey c:'::‘,pllifi:T Geophone extension cable Geophones
| analyzed using a seismic-refraction inverse modeling o s g 250 4l - 2507 R AR E | o 300L§ gl E L' - e == =
e / computer program (Scott and others, 1972; Scott, 1977) i > s s A e = Y | S &l 2
\| o % to produce the profiles shown on this plate. These = E 250 2004 J """"""""""""""""" T 200 250 g 150
\ \/ profiles show land surface, water table, and bedrock "1 R e e S B v
. elevations and help define subsurface features not 28 200 150 150 200 100
'\ /"\ obvious from surface geomorphology or lithologic data. 3 % = e e e Tiots
) Interpreted seismic refraction profiles were used in <% 150 un o o . Biaca ittt oo '
/ conjuction with test drilling data and other information to 5 sy 55 G
; determine inputs for digital models used to estimate EXLANRTION } g
‘ aquifer and basin yield. PPPPP4 BEDROCK 0 50 100 150 METERS
\ LAND SURFACE
é " -—Y__ WATER TABLE
93 \
\ e e e e = .
P A X T o N ‘ TR ‘ WORCESTER AREA ’
e AQUIFERS )
= e = X « ~N
W 0 R C R : MIDDLE :
N\ LAKE QUINSIGAMOND {
s AQUIFER \--\
oA 71°00'
Special Note: naturdl oe has been modified in SHREWSB ) RY \ 73000" 29000" |
- gie Wor€tster uads ; much of the drainage s | 4
’ I )\
< s B hiral features. / SEISMIC REFLECTION 71°37' 30" EXPLANATION
g ] : - STRATIFIED DRIFT
\' \/ J'\ = ; 42°30' Continuous marine-seismic reflection was used to map .
| R Y ™ . BOSTON depth to bedrock and aquifer lithology along four profile [ ] TiLL
\ 7 WORCESTER : reaches of the Blackstone River having a total length of about =
% ( 10 miles. The technique takes advantage of contrasts in the % STRATIFIED-DRIFT AND TILL CONTACT
3 velocity of sound, and subsequent reflection, as it travels - ,
—— 1 SEISMIC-REFRACTION PROFILE AND
,./ | | through different rock layers (Haeni, 1986b; Sylwester, 1983). 0 NUMBER-Corresponds to seismic reflection
:/ The technique requires a surface water body to transmit profile shown on this plate. Numbers correspond
\ . STUDY AREA energy from the sound source to the river or lake bed and to location identification shown below
R ;\. —  42°15' 0 40 MILES underlying deposits from which it is reflected back to s 9 o
= \ [ e — hydrophones. Cobbles and boulders in bottom sediment can v i P%Eﬁfggg}{o‘fu AND
\ g 0 40 KILOMETERS cause scattering of sound waves and prevent acoustic
\ o INDEX MAP OF MASSACHUSETTS penetration resulting in a poor or unusable record. Similarly,
\ Y ( 70°00"' | aquatic vegetation may absorb sound energy and also prevent 71°46 30" 71°46
fasangel oulf SfGOAVJ‘:/I gngnglFE -.\ acoustic penetration into deeper deposits. Seismic-reflection
i l) A . . sl e N, .
data were collected in April 1986 to minimize interference
\ /\\ from aquatic vegetation and to insure enough water was 4212
\ \ (i V4 L /Y/ \ available in the river to float the equipment. However, coarse-
\ \ Y =1 AN - s grained river bed deposits, shallow water, and other
) X T \ J \ / interferences limited acoustic penetration, resulting in an
5 \ o \—"’/ _ /\ unusable record over about half the area studied. Data were
( PR % [~ — "\/\ analyzed by comparing the reflected signal to signals obtained —
; / ) from similar studies by Haeni (1986b), Morrissey and others
x / tv% | \ r o (1985), Sylwester (1983), and Hansen (1986). These profiles
( / ) oy \ \ / \ show water surface, streambed, bedrock, and aquifer lithology,
') / B - QUINSIGAMOND RIVER \ \. H and help define subsurface features not obvious from surface
! / : % o AQUIFER . \ \ geomorphology or lithologic data. Interpreted seismic v 0 12 | MILE
A\ 7 g8 AUW-19 a \ reflection profiles were used in conjuction with test drilling II I | I |
/" / AUW-25 "5 \\ ( ;I;d kotthelr l({i.ata to help characterize aquifers along the 5 b Ny
: / AUBURN 7. . K ackstone River.
>
5 / AQUIFER e GRAFTO | \, g o
— / [\ | T /
3 Y \
l \ OPKINSTON |
..——\. / \
-~ ‘ \
/} \ \ PORTABLE RN, ?2
[ | ‘o e ity Tt . P . i
, \ s . T 2| o 3
\ \ . - POV!’ER ) 5 & 2 i 4 i §
3 \ | | suppLY FOR >~ [SOUND SOURCE}— OUTGOING S|E R g
) \ GRAPHIC POUND SOURCH FREee: o = « -OJE 9 = Undifferentiated 8
‘ 7 m @ : .
( ‘ / k7 P / e e % , INTERPRETED SEISMIC REFLECTION RECORD 2% SE|E= Stoafified drit &
1 ey ‘ ’ A AMPLIFIER [ FVDROPRONE J-+—REFLECTED z Undifferentiated stratified drift Fine deposits 7N
\\ A U B R N STONE g PC?RTABLE i =S g % E o s o o /v;i"\ L// P e L o
ELECTRIC 28 = - = T
) \\ > AQUIFER PTON GENERATOR TAPE & é - Bedrock Coarse denoit Bedrock > Coarse
y-\ % RECORDER - edroc oarse deposits oc deposits
E: 75
* \ S 2} -
¢ \ T A
WATER - e sl
SURFACE '\ EQUIPMENT _ — PROFILE 2
(_RAFL_} 1 2 3 4 5 6
; — m HYDROPHONES
’ > iz -
71 052|30u \_../ _v OUTGOING ACOUSTIC SIGNAL REFLECTED SIGNAL é é‘ % E % é é
_______ &> ==l 55
STREAMBED ——- 2 425 2L
m O O>|Z Sile)
f:::: 21 » INTERPRETED SEISMIC REFLECTION RECORD
+3] 25 -4 i /)_
Diagram of a seismic reflection system. Modified from Morrissey and others (1985). < Fine-grained deposits UEpE . .=
\ 95 59 -l - ™~ -
EXPLANATION . eondll % 50 ~ deposits \</
N 7} 754 F
\V/ NXW-8 @ ( P = - r
V. . B R . . 5 = . oarse-graine: I
LITHOLOGY-Triangle indicates approximate position of the water table. NXW-7 % UPPER | s < "é s ] Bedrock deposits _ | |
Numbers show depth, in feet, below land surface datum. Patterns show WEST RIVER l o Flr;;gor:iltr;ed . m . z .l Coarse-grained deposits Bedrock I
2. generalized lithologic units and their position in the stratigraphic column. ! = _ & z E 2 ] I
- . s AQUIFER | River bottom = = I~ = 173
37 Vertical scale: 1 inch = 50 feet. I Q‘;\/ a E ] Bedrock i
& ! & 2 B s i
s Gravel; or sand and gravel SUTTON I & 7 . % A s
- & / O 250
EEET Sand Q - . 2
. / 1 - PROFILE 3
T : =
Silt; silt and clay; or clay ‘ ) / \) g | 5 . s " i e
[ Peat ( & 2E & 4 gal #
/ R o aall = 3! @l =
BN NORTHBRIDGE , NP ( 2 EEIE 1 HE
. = g Ol =z GO o &
5 w
B Bedrock 66 3 . \\ — 42°07'30" 2 ~ ,_INTERPRETED SEISMIC REFLECTION RECORD
- . o x m E.'
GROUND-WATER FAVORABILITY AND TRANSMISSIVITY-Modified from WHITINS POND UPRER MILIRIVER v \ 5 E Eﬂl Z' Fine-grained deposits i
Walker and Krejmas, 1986 AQUIFER § j Z i
; AQUIFER LOWER WEST RIVER Q w228 S - 2g ™ 1
“ —— ] ol - : : m i |
| Areas where unconsolidated deposits are favorable for well yields of 25 gallons per minute s \ .. Somuple seisttic o or prenits 5. [Lutatioh Sl Nei e Sty =2 Betok e
o corresponds to identification number on ma & s posits
or more. Transmissivity exceeds 4,000 feet squared per day L4 \ P p: E 3 - Bedrock
M a
B Areas where unconsolidated deposits are favorable for well yields of 50 to 250 gallons
. e PROFILE 4
per minute. Transmissivity ranges from 1,500 to 4,000 feet squared per day 30
1 2 3 4 56 7 8 9 10
. \ = ] " E
B Areas where unconsolidated deposits are favorable for well yields of 50 gallons per , /\ | —— 55 .% 3
minute or less. Transmissivity is less than 1,500 feet squared per day M E N D o N - - - % KA|ME i 22 85
’W-4 TUCKERS POND {IDDLE MILL RYVER \ 20°30" ) £
: : : g P . @) T b & INTERPRETED SEISMIC REFLECTION RECORD
R Areas where unconsolidated deposits consist primarily of till and are unfavorable for s 7v-s AQUIFER W 3 é 5 i
development of wells for public supply. Transmissivity is less than 500 feet squared per day STW-6 - z E so.| Undifferentiated stratified deift P\// = depom/sf =y /;g?)rsslfs L
- s Z = 7 P
4 o o 75-1 A = . »
= | W= | Fine L
B WATER BODIES R Bedrock
\ 104 el ] Bedrock |
8 e £ 2 1504 Bedrock
——»=—— DRAINAGE BASIN BOUNDARY i LACKEY POND - @B a5
PR ' AQUIFER INTERVAL AND SCALE VARIABLE
— — — — TOWN BOUNDARY .

\.
PLA\-\NVILLE

;g USGS GROUND-WATER RESOURCES OF THE BLACKSTONE RIVER BASIN, MASSACHUSETTS
‘q by
science for a changing world John A. Izbicki

2000




