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Bedding form lines: Joints and parting often develops parallel to bedding, which can be visualized as 2006

layers parallel to the form lines on the map.

Figure 11A: The preglacial bedrock channel of the Ottauquechee is interpreted as containing
8 overburden pockets where thick overburden generally in excess of 100’ fills in scour holes
along the length of the paleochannel thalweg.

Photolinears: These are linear features which may or may not represent zones of closely-spaced joints.
Those that are likely due to glacial flow have been omitted.

Rose diagrams: Geologists refer to cracks in bedrock, many of which may be potential conduits for Figures 9, 10, 11. RECHARGE TO BEDROCK, SHALLOW OVERBURDEN & BURIED OVERBURDEN AQUIFERS: Recharge potential to the 3 different aquifer types involves several factors. The

grgundwater, as “joint_s’_’. The most interesting ones for water transmission_are the long_tl.lrough-going _ pathway _that su_rface water takes to the subsurface and how overburden affects the dow_nward movement of_grogndwater toward the bedrock is important. Recharge to _bed rock and shgllow overburden LONGITUDINAL PROFILE e T 1200 Cross section A-A’: A cross valley profile illustrating
joints and the shorter joints that cross or abut bedding-plane joints. The strikes of total joints measured in aquifers is by direct downward flow of groundwater from the surface. Impermeable sediments, especially thick till, greatly retard the downward movement of water. Thin, weathered till, however, has | | i i s N overburden valley bottom stratigraphy. Three
outcrops are plotted on three rose diagrams corresponding to the structural domains above. There is some opened up pathways from the surface to the subsurface. Soil formation may result in the upper few feet of sediment becoming more permeable than the parent material. Alternatively, permeable parent el 700 J} e overburden gravel wells tap a water-be.aring basal
. . . - . - . . . . - . g s b r
correspondence between the photolinears and the preferred orientations of joints. matherlals do not impede downward movement of water. Sediments such as sand and gravel allow water to penetrate and flow downward readily. Recharge to buried aquifers must consider several 1 (=5 ik 2 Sy T IM—T}{‘-’—I o 1000 gravel (buried aquifer #7 in Fig.10). A surface sandy
pathways. ARROVE INEN I ¥ OVERS IRDEN WELL S b unit comprises the valley’s shallow aquifer. The till
layer separates the 2 aquifer units and forms a cap or
i seal over the buried aquifer. The bedrock surface is
= - e i from drillers’ logs along or near the line of the cross
fiep well ( — T section. The bedrock surface below the 3 gravel wells
_\ " e is inferred because the wells did not penetrate to
500 bedrock.
. water table
water 490
table aquifer
e
confining unit
bedrock aquifer = | »
Diagram showing a cross-section through the water table and bedrock aquifers '/ a -
Conclusions:
Figure 6. Schematic cross-section through the water table and The preglacial bedrock channel of the Ottauquechee is interpreted as
fractured bedrock aquifers. From Report on the Status of Groundwater containing 8 overburden pockets where thick overburden generally in excess
and Aquifer Mapping in the State of Vermont, January 2003 of 100’ fills in scour holes along the length of the paleochannel thalweg. The
overburden stratigraphy persistently demonstrates the presence of basal
gravel beneath thick till. This gravel represents buried aquifers. One public
A water supply well taps this buried gravel and the opportunity exists to further
develop buried aquifers for water supply wells. The buried aquifers may
represent the most valuable groundwater resource currently identified in
town.
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2 Recharge Potental to Bedrook Aquiers l\ The thickness and lateral extent of the buried aquifers is not well known due
LI Y ] ot Tom i e to a lack of sufficient subsurface data. Recharge to the buried aquifers is also
Legend W Solole Besroek Legend not well known and should be better understood in order to better evaluate
A High Yield Wells (/=20gpm) Fgttue s n Koo [ i s o these aquifers as a future water resource.
®  Low Yield Wells (</= 2gpm) Legend (From Parizek, 1987) Recharge Potential
e . st ooty s i Figure 12 a,b,c,d,e. Vidth of fracture traces vary vith the vidth of the e b A o — tegend The town’s surficial geology is dominated by till which blankets the uplands
[ Zone of Steeply Dipping Rock Layers Bedrock Locations PR degree of weathering of bedrock, and 1l - High B e A g gy Yy p
oo S — oepintoBedock O hlckness of the overbuzden. p - - Moderate Dlomernasen "] and fills the preglacial valleys. Permeable sediments are comparatively thin
-:Z:,:::m _ s e —— _w‘”“"‘” V- Low FEE el [ N and form a surface mantle covering patchy areas of the valley floors. There is
s A Quadrangle Boundaries ) ) ) e . B Lo = a general lack of widespread and thick sand and gravel deposits of glacial
T E3 T Town Boundaries Figure 7. The diagrams show possible groundwater pathways T e o — s origin except for the kame terrace extending into town from Bridgewater
= . e - due to primary and secondary porosity in surficial materials and e = | - along the north side of the Ottauquechee Valley.
124000 | | ¥ b e “5,‘ u bedrocl_<. Calc-snlcgtes in the Walts River Fm: are more |
gemos L 8 R ™ " susceptible to chemical weathering and many joints have been ™ — Numerous fluvial and flood plain terraces along the major water ways
R widened through solution, especially at and above the water represent shallow aquifers that may be suitable for limited use as a water
, fl‘f‘me- M|rl1q|_atu.rekEalrstl_fliatgres can be Sﬁ’e” In some outcrops. resource. The shallow aquifers are limited by their relatively thin
opographic sinkhole-like depressions also occur. . . . . ; ; ; ;
pograp P Fioure 9. Recharge notential to bedrock aquifers is ranked as high. moderate. and Figure 10. A shallow aquifer is defined here as a volume of porous and permeable sediment, Figure 11. Buried aquifers are confined aquifers, volumes of porous and permeable sediment, either sand or accumulation of permeable sediment, but, more importantly, by their
Figure 4. This map shows high yield wells (>/= 20 gpm, low yields wells (</= 2 gpm), wells in sand and | ; HIGH - Thi ; t'ﬁ through tthq T harge th bgd, K aquifer: either sand or gravel or a mixture of sand and gravel, which is exposed at the ground gravel or a mixture of sand and gravel buried beneath the ground surface. This permeable valley bottom tendency to be easily contaminated and to suffer from fluctuations in the water
_ _ ‘ Y15 ’ _ . P WS S . - T . ow. - thin tilf areas throughout the 1own recharge the bedrock aquiter, surface. Hydrologists refer to this as an unconfined aquifer because the aquifer is not sealed, sediment is isolated from the surface sediment which comprises the shallow aquifers by a variably thick layer of table due to seasonal and longer term changes in recharge.
iELDGRHM | Frequency Distrbution VIELOGRH &l Frequency Distrbution gravel, and a zone of steeply dipping rock layers. Where the stratigraphy is nearly vertical (highlighted Figure 5. Depth to Bedrock Map - Data contained in well driller’s logs (pink dots) MODERATE - A f d hich b | holl . . - . : '
s " e - : o . : . : . : reas of ice contact sediment which may be partly or wholly in capped or confined by an impermeable layer. Shallow aquifers are recharged by direct impermeable till.
Bt - o - in green), wells drllled_ into bedrock may pr0\_/|de either exceptlo_nally hlg_h or low vyields dep_endmg on were contoured to generate a depth to be_drock map for the Town. These data are S e contact with bedrock, facilitating recharge of the bedrock aquifer; LOW - Areas of downward infiltration of surface water from precipitation,snow melt and possibly through Almost every outcrop contains at least one joint oriented roughly east-west
Mkt 00000, N Wi 20000000: %0 whether the wells are in sandy marble or schist. Where the stratigraphy is more nearly horizontal or plotted and contoured at a 20 ft contour interval. Zero contours are not shown but oereins thick till, and valley floors where the surface sediment is either fluvial terrace, or ' o (between N70E and S70E) and this is reflected as a strong preferred
o) ey w ech otiasin 100 o . . : il T . . L L the bottoms of stream channels. Recharge pathways: 1-Groundwater flowing in bedrock may flow upward under pressure and recharge the - A - » trong p
StandrdDevios 6065590 e Standad Deviiors 21507645 inclined at moderate angles, bedrock wells will penetrate alternating layers of schist and calc-silicate are reflected by the bedrock outcrops. alluvium. These latter areas are underlain by a thick and pervasive impermeable till . : ) . ; . ; orientation in the rose diaarams of ioints measured in Woodstock. Through-
N and thus be less likely to have low yields . . o it led in well | di Recharge potential is ranked from I being the highest to V being the lowest. Rankings are buried aquifer sediment when there is no barrier between the bedrock and the permeable sediment. 2-Buried : fhe rose clag Jo1 - soc. L NIoug
“Tw W e ° ' Most of the town is covered by less than 20 feet of overburden. This interpretation is unitas revealed In well fogs and in exposures. . ) s : if h hvsical and hvdrauli ; ble sedi d at th £ | going, planar joints in schist are most likely to be in that position; joints in
o . e 9 12 150 160 o ) ) ) o ) ) - ¢ ¢ based on surficial geology, overburden thickness and the stratigraphy of the overburden aquifers may have a physical and hydraulic connection to permeable sediment exposed at the surface along » b o cet PRSIV )
Many joints strike perpendicular to bedding and S1 foliation, as seen in the rose diagrams from the based on available well log data which report depth to rock and/or length of casing. o ) ) o o . : llev flanks. #2 h been d dbvl i id It is likelv th h he buried calc-silicates and curved joints show much more variation in orientation. A
: : . : o : : . : Flow | dicat I flow paths f harge to disch Flow | The recharge potentials are qualitative only, especially because of the heterogeneous nature valley flanks. #2 has not been demonstrated by logs or mapping evidence. Itis likely that recharge to the burie o - i i
Figure 1A. Well yields in Domain A range Figure 1B. Well yields in Domain B range different domains. The joints are younger than the bedding and foliation. They may have formed A thin blanket of till atop bedrock predominates in the uplands and many of the ow lines '”t 'dC*';‘ e ge?r(]ara Tow P? ns rofm rec ar%e Od 1SC :lrtge aretas.l O‘I’V fmes of most surficial materials deposited in glaci'al vironments. Areas of the thickest and most aquifers comes from the underlying bedrock. second set of joints trending northeast is apparent in many outcrops,
- i . - i . during arching of the domes or more likely during Mesozoic extension. The orientation of bedding and tributary valleys. were generated Trom the plezometric surtace map based on static water levels Trom ; . ; L : approximately parallel to the trend of the Ottauquechee River.
from 0-500 gpm with a mean value of 22 gpm from 0-200 gpm with a mean value of 15 gpm ga gortr ye g . . . T g y y well logs. Refer to Fig. 8 for flow paths in bedrock. permeable sediments are assigned the highest recharge potential. Lowest potential recharge . . . .
the dominant foliation may have controlled, in part, the orientation ijOIntS. The Impllcatlon for water . . . . . g . . . i The inference that the buried aqu|fers are recharged from the under|y|ng bedrock suggests that recharge to the o ] o ]
flow is that many joints strike parallel to the maximum dip direction of bedding planes. The flow Major valleys and some tributaries contain greater than 20 feet of overburden. areas are where the sediment is relatively impermeable (ex. till or lacustrine clay) to areas . : : oot Woodstock is situated on the east flank of the Green Mountain anticlinorium,
o | e—— direction (see Fiy 18) howeverpwoul d be toward lower h cFI)rauIic head. which n%iph t be either in the Thick overburden interpreted to be till from drillers’ logs and field exposures e down the hydraulic gradient from the extent of the overburden aquifer, and to presumed buried aquifers follows the same pathways as recharge to the bedrock aquifer. However, the bedrock aquifer is in a structural saddle between the N-plunging end of the Chester dome
o w e down-dip or up %ip (,jirections, (generally west or east) y ' g underlies the flood plains and terraces. Well data reveal glacially scoured pockets § e aquifer discharge areas represented by wetlands. mdes;()jreasl WH ile tlhe budr_led to \(/je:burdgrls qglfe_r S dare e?:ctremelyr:lmltetd '.TI exttentt (fhl _f)' ,?cc_or_(ﬂngtl_y, on Ii/ t?hose (Thompson, 1950; Ratcliffe, 2000) and the S-plunging end of the Pomfret dome
omm  Z00owo 0 - - . filled with the thickest overburden along the Ottauquechee River, Gulf Stream, Y et _ _ _ _ _ groundwater flow lines directed toward the buried aquifer are shown to illustrate that only infiltration into the : ' :
Mo o o R : : - v a Recharge Potential to Shallow Aquifers: HIGHEST - Thick areas of ice contact sediment; bedrock from areas largely adjacent to the buried aquifers should be important for buried aquifer recharge. (Lyons, 1955). The domes (D3) deform an older set of folds (D2) that are
0 Intersecting joint sets in the Barnard Gneiss result in rectangular blocks that break away from the Barnard Brook and Happy Valley Brook troughs. . . . . t dtoth t A ticl th h the t dwh
t The ioint to be widel d but th h-q0ina. S f the hiahest vieldina bedrock Figure 8. Comparison of 2D flow-lines in fractured rock HIGH - Thinner areas of ice contact sediment, fluvial terrace sands and gravels, and valley overturned to the east. A major anticline passes through the town, and where
'Hom om om e 1w outcrop. The Joints seem to be widely spaced but througn-going. some of the hignest yielding bedroc ; ; floor alluvium: MODERATE - Areas of ground moraine. isolated areas of ice contact ; ; ; e ti the stratigraphy is nearly vertical, wells drilled into bedrock may provide
wells in Woodstock are found in areas underlain by the gneiss (SW area of Town). versus unconsolidated homogeneous material. ) ; gro ne, _ : The relationship of the surface streams to bedrock recharge is not known. The presence of the thick till layer ith ionally hiah or 1 ield
(From Dennen, W. H., and B. R. Moore, 1986, Geology and Engineering. sediment away from the valley floors, alluvial fan sediment, and higher fluvial terrace beneath much of the valley indicates that major streams such as the Ottauquechee River may not recharge the either exceptionally high or low yields.
Figure 1C. Well yields in Domain C range Dubuque, 1A: Wm. C. Brown Publishers) surfaces; LOW - Thin till areas within aquifer catchment, thick till areas, and areas of muck, buried aquifers. Groundwater flow lines may cross under these streams.
From 0-200 gpm with a mean value of 19 gpm. presumed to be aquifer discharge zones; LOWEST - Areas where shallow ground water

flow is directed away from any possible contribution to shallow aquifers in the town.



