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ABSTRACT MINERALOGY/BULK ROCK GEOCHEMISTRY

The more acidic nature of the Pottsville Formation in the study area is correlated to the sulfur-
bearing coal seams of the Quakertown complex. The overlying upper Mercer coal was not
analyzed, but pH level in springs discharging from the coal suggest it contains less sulfur in the
study area than the Quakertown complex. The combination of sulfur-bearing coals, lack of
carbonate lithologies, and the coal's underclays acting as aquitards (therefore increasing the
groundwater's exposure time to the coals) results in the acidic waters with pH values in the mid
4's and low 95's. Interestingly, sulfate concentrations are lower in the more acidic waters of the
Pottsville Formation and upper Waverly Group and hydrogen sulfide was not dectected. Also
noteworthy, the intraformational conglomerates in the Waverly Group and Catskill Formation

Recent research conducted on springs during a routine mapping project led to interesting correlative
relationships between the characteristic groundwater of springs and the bedrock formations they flow through.
This spring study is to gain a better understanding of bedrock influence on groundwater chemistry in northwest
Cameron County and southeast McKean County, Pennsylvania. During geologic mapping of the Norwich and
Rich Valley 7.5-minute quadrangles, over 90 springs within the Pofttsville Formation (Pp), Waverly Group
(MDw), Catskill Formation (Dck), and Lock Haven Formation (DIh) were inventoried and analyzed for yield, .
pH, specific conductance, and temperature. Twelve springs had additional laboratory analyses including E:
alkalinity, hardness, sulfate, sulfide, chloride, bromide, mercury, and metals (arsenic, barium, calcium, iron, pH e
lead, potassium, magnesium, manganese, sodium, strontium, and vanadium). Water quality results were
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compared to bulk rock geochemistry and XRD mineralogy to identify unique lithologic properties in each = : 0 have elevated sulfur content (both organic material and pyrite have been observed) but any
formation and how they affect the water chemistry. General trends observed include acidic waters in the coal-| ' sulfur introduced in the groundwater from these rocks is buffered from the calcite content also
bearing Pottsville Formation transitioning to slightly acidic to slightly alkaline waters by the time the = il o found in these litholgies.
groundwater has percolated to the Waverly Group/Catskill Formation contact; seasonal increases in specific % » —
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conductance and pH during base-flow conditions in late summer/early autumn; and a groundwater| o . Carbonate minerals, calcite and dolomite, were identifed by thin section and x-ray diffraction iN| (omea wit sizain ted and ooen vors abace. being filed with biue eeoxy Al four dideq
o 1 o 1 1 o) ' ' ' were campled from core drilled on State Game Lands 293 in western Cameron County,
temperature range of 45 C (late W/ntgr) to 15. 5 C (late summer/early autumn). These studies provide 200 varying amounts throughout the Waverly Gr_oup, Cat§k|II Formation, and | Lock Haven Pennsyvania. Image A. Slightly calcareous. sandstone displaying mtergranuiar caloie-
groundwater characteristics by geologic formation in a dominantly rural community that depends on Formation. Carbonate minerals were found dominantly as intergranular cement in sandstones | cement entire siide was staned. Image B: e s one dspaying tergranuler
groundwater as a drinking water supply. The data from this study provide the private homeowner, well driller, I and intraformational conglomerate but invertebrate skeletal material and pedigenic nodules Ibearirtwgafos?i,l bryazoan: lef hal of side was steined. Image D: Sightty sandy biosparit
. . . . ays . ® Q0 : : : : iImestone; entire slide stained. Fossils are brachiopods.
land manager, and land developer information that can inform water-well design/siting, use of springs as a oo oo 300 @ o were observed. These calcareous sandstones, intraformational conglomerates, and biosparite "
water source, and strategic placement of future infrastructure in the study area. limestones provide the alkaline buffer to offset acidic water coming from the stratigraphically | = o0 B o Y e e« Tabl 1 Let: Blk rook eochemisty of ock b
& o, 9 higher Pottsville Formation and to a lesser extent from the acidic nature of rain water| =iz = i & S8 GEE &2 2 L oic 7S minie qwadtangies of Cameron an
g e N T recharging these aquifers. e ol 2 8 8 onized salgaphicaly. Coal are fom ih
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encountered numerous springs which were inventoried and were analyzed on site for water temperature, g ° carbonate-bearing rocks make up approximately 8.9 percent of the Waverly Group, 5.7 percent| ool wofe o e o o e w2 water sauroes for local resdorts or seasond
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changing the groundwater's chemistry. Twelve sites were additionally sampled for lab-quality analysis to ® ‘b Table 2: Spring Water Quality Analysis
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water Chemlstry In the springs. All spring data were entered into the Pennsylvania Groundwater Information Iy conductance (See figure to left). This seasonal drought was captured by USGS stream gauge Recommended Future Research
SyStem which can be accessed online. : :. o llle 900 — ° " ° 01542810 at Waldy Run. Temperatu res at Springs Increased during this same droug ht (See Though this study highlights general trends in the groundwater, a more thorough study would
& oF ® So ] ] ] ] include establishing several springs from each formation for daily sampling which would
LL o o f|gure below)_ Increase In grou ndwater temperatures would speed-up chemical rections!| |establish a better correlation of the amount of flucuation in the groundwater's chemical and
— . . . physical characteristics. A chemical study of the precipitation landing in the recharge areas is
2 between carbonate minerals and the groundwater. Likewise, decreased groundwater flow | |useful to highiignt the chemistry of the water before entering the bedrock and would give
ﬂ —1000— I . . f h h . h h k . I ‘ Id insight on the severity (or lack) of chemical reactions with the bedrock minerals. Also critical
s . o would increase the time of exposure the water has with the bedrock and dissolved ions wou would be defermining the rate in which water passes through the groundwater systern from
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Comparision of Water Temperature Fluctuation of Local Springs to Seasonal Base-flow Conditions of Waldy Run, Cameron County, Pennsylvania with calcite-bearing sandstones, intraformational conglomerates, and sandy biospartic
o o ©® o limestones. These lithologies buffer the acidic waters from meteoric waters and/or sulfur-
Q«f —1200— t bearing coals to near neutral pH. During seasonal droughts, the buffering becomes more
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. j ® 01 & Furthermore specific conductance is elevated in seasonal droughts as dissolved ions are
/ / O K concentrated in the decreased discharge of perennial springs. Lab analyzed water shows
/ /GEOLOGIC MAP OF 0t g = e 3 elevated iron, maganese, potassium, and barium and decreased sodium in the Pottsville
SOUTHEAST MCKEAN COUNTY AND NORTHWEST CAMERON COUNTY ° 1300 g w8 Formation compared to the Mississippian and upper Devonian Formations. At the time of
PENNSYLVANIA: SPRINGS STUDY AREA ’ P 3 ) sampling all twelve springs pass EPA drinking water standards for tested parameters except for
| S w0 £ springs in the Pottsville Formation where iron failed secondary drinking water standards in both
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/ LEGEND ¢ o & l - Pottsville Formation are drilled and cased through the entire Pottsville Formation and the first
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Pottsville Formation - o‘o ® o) Figure Above: Chart displaying water temperature of springs sampled in the field (tan dots) and = ?)nd EII|< St_ateG ITorgstI vSvhom ?Oth gra dqted (rjcaqtc_l acicfessd.to fsprllngs OT.,[ thelrt Ehes: IThe
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_Waverly s 3 Rl#: 'I;Eis ?trgam guage captures a small watershed of 5.22 square miles (StreamsStats 2019) who continue to fund the Waldy Run Stream Guage. The United States Geological Survey's
Devom?;';tskm Formation 1600 Within the study area. STATEMAP Ffrogrgm w_hich _funded mapping of the Norwic;h gnd Ri_ch Valley 7.5-minute
Lock Haven Formation Figure Left: Dot diagram showing the stratigraphic position of springs sampled in the field with the <= =% SERlEg/es, I wilen dnls SEANg Sl WS EM LMErEssen SavElive Projee: s e
Folds spring's specific conductance (orange dots) and pH values (blue dots) plotted. Values plotted with o REFERENCES:
_+ Anticline location approximate. red rings were taken during the months of August to mid-October which tend to obtain the lowest . e | 2018, Bulk rock geochemistry-Reports A18-10718 and A18-10719: unpublished data from Activation Labratories LTD [on file at th
_ 4+~ 8yndline losation approximae, base flow conditions. Also displayed, is the extent of calcareous lithologies with data largely Pennsyivania Geological Survey] o i - unpublished data from Activation Labratories LT fon fle at e
—4— Anticline location inferred; existence uncertain. 100 Coming from detailed core anaIySiS Supplemented by observations in the field. Leung, Sarah, 2019, Water analytical results- Report 3005917: unpublished data from ALS Environmental Laboratory [on file at Pennsylvania Geological
1 yeinelocston ienes; xsnee weern ;;(;; e e Photos nght Two phOtOS of Sprmg 2207 located within the Lock Haven Formation. Photo A P::lvnesfvania Geological Survey, [2018], Pennsylvania Groundwater Information System (PAGWIS): Pennsylvania Geological Survey, 4th ser., SQL database [
Faults ,:,«; PhOtO:CSF’erIS'I? : o g e | taken during base-flow conditions in December 2018 bearing a yield of 7.99 gallons/minute, Janurary 1, 2019]; https://www.dcnr.pa.gov/Conservation/Water/Groundwater/PAGroundwaterlnformationSystem/Pages/default.aspx.
______ High-angle fault location inferred; existence uncertain. :@ Bzrz;ee:nbgrs2l()180\:vr2J[ae:~ogarr:Jpriinngg foer : SpeCiﬁC conductance: 41.2 HS/Cm, and a pH 6.32. Photo B taken during base-flow conditions in United States Geological Survey, 2019, StreamStats, SQL database [March 5, 2019]; https://streamstats.usgs.gov/ss/
______ Reverse fault location inferred, blocicteeth on upper piate. - A —1800— October 2017 bearing a yleld of 0.4 gallons/minute, SpeCiﬂC conductance of 67.0 |JS/Cm and a | United States Geological Survey, 2019, National Water Information System: USGS 01542810 Waldy Run Near Emporium, PA, SQL database [March 5, 2019];
--------- Eg\éﬁfts:e{ﬁugtnl%r;a;ie?npfafigf.:ealed (does not reach surface); ® pH: 7.8. https://waterdata.usgs.gov/pa/nwis/uv/?site_no=01542810&PARAmeter_cd=00065,00060,00010




