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Churchill Cemetery (SW of Plant)
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Harmony Animal Hospital and Harkens Hollow Golf Club (SW of Plant, in NJ)
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Merrill Creek Reservoir and Reservoir Park (SE of Plant, in NJ)
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Harmony Township Park (SW of Plant, in NJ)

Martins Lreek SES A0
PPL beneration Loal Lombustion Waste Impoundment
Bangor, PA Dam Assessment Report


lohotzke
Rectangle


DEP coiniimiciil # &: PPL assérts that cerfain portions of ifhe basin are susceptible ta lexching
dissolved selenfan when ash renvafos satwrated for a period of (fme. Flease provide estimates of the
amaunt of contfnweus precipitation that could resudt in the saturation of {y ash within the basin
and tie incresse in water fevel witlin the aguifer beneath the basin soch that it condaces the zsh and
affects groumdwarer.

PPL response:

In order o answir Comament #6, the movement of procipitatien derived water through the ash basin was
modeled. The objectives of the maodel were 10 smulate the effects of a wet year with an extreme stom
event, with confinucus precipitation lasting several dawvs, and predict the following:
I. the resultant level of saturation of the ash units and the underlying vedose zone sand and gravel
thet overlie the water tabla;
2, the estimated rise in the water table due to the increass in precipilation; amd
3. the possibility of the water table coming in contact with the bottom of the ash.

The: United States Environmental Profection Agency (US EPA) model - Hydrologic Evaluation of
Landfill Performance (HELF), Version 3.07 was used. HELP is & quasi two-dimensional hydrologic
model of water movement across, into, through and out of landflls. The model accepts weather, soil and
cesign data, and uses solution techmiques that account for the effects of surface storage, snowmelt, runoft,
infiltration, evapolranspiration, vegstative growth, soil moistare storage, lateral subsurface drainage,
lzachate recirculation, unsatusated verlical drainage, and leakage through soil, geomembrane or composile
lincrs, The program was developad for EPA. to conduck water balance analysis of landfills, cover systems
amd solid waste facilities.

For the Basin 1 saturation evaluation, the medel was used to derve a water balance for a hypothetical
scenarko consisting of an extreme rain event. The mode] was used (o facilitate the estimation of the
amaunts of runoff, evepotranspiragion, and percolation [ leakage rates that moy resull fom a period of
exlrems precipifation.

The ash basin has complex steatipeapliy: fly ash and bettorn ash layers of varying thickness are underlain
by naturally ocewrring sand and gravel umit, At most locations the top 10 feet or more of the sands and
gravels are unsaturated. For the purposes of this evaluation, four vertical profiles wese selected as
representative of the different parts of the basin. Each of these profiles consisted of 45 ficet thick
sequences of vnsatuzated 1o pactially saturated fly ash and bottom ash and sand and gravel layers that
overliz the water table. The cross-sections for the modeled profiles are shown below.

Wertical Profile 1
Grownd Serfece

Fiy Ash — 35 feet thich

Cmarse Sanel — T feer thick

Crronndwater (Fairmed Sand and Gravel)
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Vertical Profile 2

Urrouned Siwface

Bottom A5l — IF feer thick

Coarse S ~ 10 fect thick

Groundwarer (Saturated Sand and Gravel}
Vertical Profile 3

Grownd Swrface

Fily Ask — 1D fet thick

Bortom Ask— 15 feer thick

Fty Ash ~ 10 feet thick

Clnmese Sl — 10 feae thick

Groumdwater (Safurcted Sand and Grovel)
Vertical Frofils 4

Cervntinned Saefana
Botrom Ash — 18 feer thick

Fiy Agh — 15 fiset theick

Bottom Ash— 10 feet thick

Coarse Sand — I feat thick

Grodwater (Sevroted Sana and’ Gravel)
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Vertical Profile 3 may be the most representative as fy ach wae initially deposited in the Bottem of the
basin.

The following sssumptions and dars inputs were used for constructing the model,

*  The physical characteristies of the fiv ash, bottom ash and the sand wnits, such as total porosity,
ficld capacity, willing point and saturated hydraulic condustivity (K) wers based on the default
walues listed in the users puide to the HELF model. Fly ash and bottam ash values were for
moderately-compacted, coal-buming, elecine plant derived wasie material. The porosity value
for the battom ash was adjusted to match feld descriptions of the bottom ash in Basin 1

o Inthe model, fly ash is the most porous sediment (54% total porasity), Talloweed by botlom ash
{45% total porosity) and coarse sand (#2% total porosity). Higher porosity values indicate higher
capacity to assimilate infiltrati on prior to reaching satmration.

¢ In the model, fly ash is the least conduetive material (K =50 x ]ﬂ“’c:m.-'s:c}. The bottom ash
conducts water about $2 times faster than fly ash (K = 4.1 x 107 cm/sec): while the eoarse send
(K = 1.0 x 107 cravisiec) transmyits water rapidly &t a rate that is about 200 times faster than fly ash
and about 2.4 tmes faster than bottom ash,

*  Weather records, including precipitation, solar radiation, and temperature were obained from the
nearest weather station at Philadelphia for which a comprehensive data base is available.

+  Synthetic precipitation records were generated for 2 hypothetical wet year with an exireme storn
evenl., Tofal annual precipitation was 7720 inches, which approaches twice the nommal
precipitation rate of 4 1.42 inches(year. These are very extreme agsumed precipitation eonditions,

= DMormal monthly precipitation values were used for the months January through Movember. For
the first 24 days of December, a steady precipitation of 0.1 inches/day was used. During the last
week of December, an extreme slorm event was simulated, with § inches of rain'day over a seven
day peried. The storm is & hypothetical extreme event, reselting in 42 inches of precipitation cver
a pne-week period, which is the equivalent o the normal anmual total precipitation for the region,

+  The timing of the slorm was selected o coineide with low evapofranspiration in Decernber arsing
from lew temperaiures, dormant vegetation, and low solar intensity.  As a result, @ small
percentage of the precipitation is lost (o the almoesphere via evapolranspiration, and more water is
available for infiltration into ash.

»  The wegetation type wis selected to be a fair stand of grass, This vegetation Cype is representative
of conditions at the PPL ash basin. In {nitial model simulations, the vegetation type was varied
bewween bare soil and excellent stand of prass. The results indicate that the model has limited
sensitivity to vegetation type.

=  The surface area of the basin that is available for mnoffwas gssumed to be zero, resulling in
ponding ol watet over the basin. This allows the precipitation water fo either infilirate into the
ash or be lost to the atmogphere vin evapotranspiration, but mot to runoff.

HELF Resulis

The HELP madel was run for eack of the four ash profiles in order 1o simulate the hypothetical wet year
with an extreme T-day, 42-inch rain stonn.  Detailed lstings of the model inputs and the cutpust are
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included in Atinchmend ©,  The mode] predictbons of fhi: resuliant satumtion of the ash and sand layers
are ek laned blosw,

TG
55
[50%
imeteddaiin | Bomomash | (5 | mBa | nm | aas o o
1 Fiy sk = -
m;ll:ur Fly fsk | wes | 115 | o B33 S,
Cosess G 47 18 {0 § 133 | 0 | wae 1
Betiom e | 10 | 3a3d | ozms | nas L B4R
l.h .I’l.lh - - ——

iretseddadin | Fiy Ash 15 | BLea | e | s Bs B

4 Boliom Adr, + |
'-Il'l-‘l';.l;:nh Baiem Ash [ 16D 141 44 (AT 1%
Coeefend | 18 | semz | o | 0m Wiz 3

The results of the mode indicate ihat even for the eameme sloon svent during in unusslhy ael year, the
comhined fy sah apd Bogiom ash prafile @ not fully saated. For predile 3, the upper fiy ask (10 f2et
thsck) piss asturated after the extreme siorm. Bar! the imderlying bosiom ash leyer (15 feet thick] |5 ondy
partially saturated ai d3%, and 5o are the boaver hy ash Layer (10 1t ek 81 583 aanaralson and B gand
layer {140 £t ab 307 salurmilon, 5o thére is 35 fest of unsslursed materal acting ns & bufor beiweoen the
upper My ash layer amd the waler isble,

The £ fect thick semd leyver thed separanss the Bortom of the &h from the water 1able is not predicied to be
smwrated for any of the profiles

The medel simulations were also used o predicn the gmounts of vertieal leakage or persolation from e
hatten leyer of ash to the smderlying sand and grawsl. In theary, this lesknge could creavs a local area of
enbangid groundwater rechemgn at the basin, causing @ mounding of the watzr teble if the reckarps iz
firmy e hasin expeeded the bocal growsdweaier recharpe mie for the surmundieg lisd, The beakage
estimates for each loyver nacdel, fior the extrems vear of precipilation sy tabelated bulow.
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Leaknpe iwin Grasadwaler | Fgeivalent R of
Fraflle Profe Desesitlion Yirter Table ™

[mzhas) [feus [Teut}

I Fliy Ash iz ozs o e
urdexizin by Sead

BoHom &sh 13,00 L9 4,55
: undustain by Sand

Tasitanery fush inerhedded im Fly Mah; 1 .

? urderiain b Sand = e o

d Fiv Ash i:l:l:l:I'hu‘l_\:I:-iin Boimom sl 148 13 T
enderliin By Saml

Hodes

" bl e n i Bk of Saned liver poroify of 43%, Bk sl of ldage sormeeponds 10 2258 foatrise of ha
it lalble 1 Rl ¢ 042 = 258 i}

Thi thigzhest rise im the waler tables i= for profile 2, whicls bos g predicied redsrgs mee ol 23 inches Sor ihe
year. The prediceed rise in the: weer mble is 4,56 D, i ndicsting that the water inble is still sbaout 5454
feazt belbow the Botivm of the b o the hypodetical case, Themufone, even efter the 7 day, 42 imch
direme stoim ovent at B ond of am exiremely wel yeer (7720 inches toin| sonal procigdistion), e
waber iable & mot-egpecied &0 oome in comisen with thee Eemom e e g,

Thig catimmles of mee i ssiremily conserrbive (overssi maies wassr mhle daee) in i i aamalaies o solie
gysbzm. Ik assumes there is no discharge dowegrmdiesd of ehe arca of inerest. Tn eeality the rise will be
comirolled by all elemes of 1he ares Bydnelgis oveke, such o orepioml rechargs, uppradiont and
dewmgrad [en baundisy sonditiond, tigponal evipo transpamibon, sings of the Delowars Biver, and river
tarke slarpe, as will ws beaknge from ehe basin

Coriparizon of HELP Besules s Brsin 1 Water Live | Dats

Th highest winter level elevalioes measured 10 dete = the Besin 1 moodring poinl syem ssare
measured oo banwary |5, 2004 0 recpomss 50 3 period of Beavy precipitaias. This rite from relatively
sitle eonditk |2 dlustrlsd &0 Takble [ and Figore 2. The change in waber lewels ix grostest si BAW 1.7,
likelsy i resgremser 1o rogione] precipisation znd the st ge- of the Deloware Rlwer, This is (Nesrmeed in @
precipilation. and siver discharge tecord for ter LISCE gaugieg ststion ol Belvidens, P, over ths period of
imferest (see Figore 31 River stnge &ata i pol availab v For the gauging dalion,

Ii &= interesting 4o noic thet 2ll weter levels very tooo @frma degres bt thig an essary 18, 2007, the
apex of ol mersuremens, die snlies comsTpe o & namew rangs of shoations beiwoon 21280 (PZ 1-17)
ond 213,58 (FE L-10, an upgradicnl memileting poioty ol above mean e bkevel, The lowssl messaned
dlenvatiian af the botiom of the sl is 215, 30 08 m easured doving the drilling of L =18 (80 Table 17,

T, considering Al waner bevel data taken om Jauary 18, 2006, whes ihe highest waier bvels of record
wiry lakin for Bsin | munitering wells, one water kove | clovacion mesmmeml, 1Wssn ol & hasin
upsgradionk manitering point (£ 1100 rose o evel &lighaly hi phor dhas she it ash elewalion
meszured in Basim . The wansy lewe] for FE 1-17 & the most nepresentaiive of waier lavals peouering in
il fn fnfl g Leed waas LT fided bedormy Zhe nsh lovel ai P2 118,

Coneclinsinmy

S Inppothetical cxlrome prociphistion soenerie wis slmulaisd in goder K- precide sstiomsies of canlinuous
mpreci pitsticn that could reiult = the spurason of Ty agh wilkin the besin and icrease in water loval

wi thiis the sfuiler bisesth (oe hegin wmeh hal it =omnes the s amd aifaees precandamier. The sienulatios
was dome For o hypolhelical, extramely wel year {77280 dnches wied ssnssl precipitagon, sbmost twies of
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Betihl pretipolation], thisl kad 4 Today, 41-anch exreme sioom ewvent ai the csd of the wear. This & a0
unrealstic combimation of evenls, but was simulated £2 30 excampbe of 2 wors posible s scomario. The
el cesalts shoe thet even after (e exireme procipi lntion, there is oot safficient weter avillable in

eqgnpletely sulurste thes ash profiles or mame thes wiler tnhle i ooree [n conises s tse: bomeen of e msh.

HELP Referanss

Schroeder, P. B, Aaie M. M, Lloyd, C. M. sngl Zappi, P AL {19584). *The Hydrologic Evalustion of
LuseHfil| Perfoempanss (HELP ) Madel: Dsa™s Guidke For Veersson 3,9 BPASED VR4 68, Sepdember
19591, L15. Enwincmmenta | Progection Agenoy Oifflee of Reseanch. and Developmeor, Washingion, DC
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ASHSATURATION EVALUATION

HELF MODEL FEFORT
PPT.MARTINS CEFFE GENFRATTRG STATION - ASHRASIN 1
LOWER MT. BETHEL TOWLSHIP
NDETHAMPTION COUNTY, PENNSTLVANLA

Poapared by Show Envtrsnmsotal, Toc., fior BPL Seamnoas Compomiten

Iniraduction

I the comerpondenie from PADLE dated Februery 5, 2008, PADTPregaested that P21
upscnbs the previowsly provided [IELE modsline duas was ased o satimare of f1e effocts of
precipifation oo the :atrazon of ash within the basio andrisz ie the warer @able wifvie
the sguifer bepeath the basdn  Shaw Coviroemeninl Inc. (Fhaw) was coatmcted to
perforn the medclies cn behalf of PPL. DADET requested tear the modelng scenarios
he tied to specific bawie prdies and vegxtadea chodces, aod thet the model be cormdacd
o tha Azh Easn Mo 1 m wems of kistoric, oirreet, xod firel propesed corditions in
order to demorstsate that dueor wonld be no negade: conseguence: fom infilirator of
min weter into the bagin. Tha Bosterte besic cenditions ar not cozsidersd signifcanthr
differant than the curreat besm coeditions tweafora, for parposas of tuismadslirg
sarclia, currsart and propossd fature post-clomm conditiong wars simvnlatsd.

Ths Unitad Stetes Ervirermantal Proection Ageacy (15 EFA) modal - Hrdralogic
Frrzhutiem of Tardf Barfomanes (RN Version 307 waspsed FET #iga quas
mec-fimencnmal pdrnlnme mods’ of wrtes rpaarmeml acrmes, s throegh and ot af
landfils The rodal arcepts werthar, sl and degizy data, 2 ases anhidtiom farbmiqoes
thar arcermt for the offart: of arfare ctrrape. onowmeat. nmadt irfilraton,
EvipOTALspiraioL. vepetative growth seil mcistire steraze. laterzl sabsuriacs dralnage.
Eachate recronlaton. ynsaturatad vertical drainage. apd keakape throngy sail.
peomembrans or compasie Iners. The program was developed to conduct weter balance
enalyss of lndfills. cover systems and =olid waste aclites.

Approsch

“he phjecives ofthe wodal weie © sIviiae e effecE o preciphiacon derivad waneT
milietieg Gzl il asl lapes io O asin, aod predicl e Tellew g
l. e p=muliant vl ol saluadon of (e eslouits and Qe apdealyicg vodese core o
e ravely saad mial waderies he badin
3 be eslinaied sive blbe aaes ahle due e icilpaiee of puecipiialion, gl
3. ke pussdbiliny ol O jaised websn Lable cmming io ooolml with (b= Twtam of e
ath.

Martins Lreek SES A-17
PPL Generation Coal Combustion Waste Impoundment
Bangor, PA Dam Assessment Report


lohotzke
Rectangle


In order to address the PADEP Taguests, io the extent pessible, movement of precipitaton
danved water throngh the Ash Basin Mo | was modaled nsing sie specific lthalogic
profiles, precipitaton rates, basdin cover alevabons, vegetton cover fypes, and
aszocizted paramenar values.

Mode] layer material mypes for each of five arsas (1ee Figure 1) were danived froan fve
test boging logs for boreholes (TH 1-5, TH 1-7, TB 1-15, TB 1-15. TB 1-17) (ze&
Agtachment) acd Fom cross-sactions previously provided wp PADER. Each area was
rasdelad for the current aed progosed fafars soedition, Eor o tatal of Tem mindelsd
sceparios. The surface layer matenal types mdicated for each of the five modaled areas
ware checked against sotl descriptons fom recent hand meger borings conducted by CEC
o asceniam 2 selected surface layer material rype that was most repressniaiive for aach
ared. ZEC was able 1o provide arsa specific laboratory measures for the fisld capacity
and wilting point parametars, as well. CEC alzo worked with Shaw o achieva the mast
representabyve area specific ot for the selecton of vegstative cover type and associated
values for evaporadve depth zomes and maxinmm leaf ayea index. Surface slopes ware
saf af Zarg to best neflect the conditton of oo extermal dramage. Winor moonioumos of
surface matenials will pcour io medeled Areas T and 5 This paly affected the
represeniabve surface layer thickness {increased the modeled sarface layer thickness) in
Area I for the post closure conditton. Fepresenmative metsorslozical data was selacied

by usiog latiiade adiusted values Sow the defaalt Philadelphia regivmal data base,

Table 1 presents the current apd proposed fimre pest closurs layer elevatons and
vegsiation covers o each of the fve sections of the ash basin. Depanding upon the basin
section, two o more of the following layers are present.

Diredze Material (predommantty Fly Ash)

Fly Ash

Interbeddad Fly and Bottom Ash

Battoma Ash

Sand and Gravel (poorly graded zravally sand)

The HELP mode] was used to esdmata the evapeiranspization, and peroplabon |/ Deakage
raies that may resuli from precipitation within each basin seciion.

The following assumptions and data iops wware used for consmuciing the madal

« The bydranlic characteristdes of the dredpe matexial, fy ash, bottom ash,
interbedded fiy and bottom ash, and the gravelly sand umiz, such as iofal porosity,
field capacity, wilttng podnt and saturated bydrmalic conductminy (K) were
imitially bazed oo the defanlt values Disted o the mzers guida to the HELP model.
Fly ash amd bottom ash walues wers for medematzly-compaciad, coal-bumdng,
alecinic plamt derived waste material. Ac ciated abave, cits specific measursmenr:
of field capacity and wilting podnt were used where avatlabls (Tabkle I

[ =]
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« Bottom ash 13 the most porous material io the modal {58% total porosity),
followed by fiy azh (4% rotal poresity) and pravelly sand (43%3 rodal porosinyd.
An averags porosity vaboe of 56% was assigned o the iniertbedded fiv and Botom
ash layer. Higher porosity values mdicate higher capacity to assimilate
imfilration prior o reaching satmation.

» Flyashis the least condactive material (F = 5.0 107 cmsec). The bottom ash
oonducts water abour 82 fimes faster tham fiy ash (K =41 & 1™ cov'sec); whils
tive gravelly sand {K = L.0 % 107 cmy/sec) transmits water rapidly at a zate fzat is
abowt 204 fimnes faster than fivy ash and about 2.4 dmes faster than bottom ash.

« The HELF modsal weatker daia generator was wied 1o sstimate sife specific
precipitation, solaz radiation, temperare aod other weaths parameters for the
ash basin (Lattnade 40.792 and lonzimde -75.1 15) by extrapoladog from the
records for the nearest weather saton at Philadelphia for which a compreb ensive
datn baze was avazlabls

« Tomal ancual precipitation was 41 42 mchesvaar.

« Bazad on the corrent and propesed fimires pest <losume veg stallon cover fps=ss
losted in Table 1 evaparative zoes denths sed muaniese Laaf sres indiess wers
desiznated for each of the basin sections. Thess indices are showro in Table 3 and
ars bazed ow the fallowing classificatisn srhame:

Evaporative Diepth Zoves (nches)
Bare 5pil: &
Fond Grass: 21
Excellenf Grass: 38
aod Trees: 58
Excellent Treas: 18

Mamipmon Leaf Arsa Index
Bare 50i1- 0
Good Grass- 3.0
Excallent Grass: £.3
Good Trees: 2.0

Execallemt Trees: 4.5

« The surface area of the basin that is available for moed was assomed 1o be zeto,
resuliing @ ponding of water over the basio, This allows the predipiiation water
1o either infilrate mio e ash or be: lost to the amosphere via evaporanspiration.

i
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RESULTS

The HELP mosdel was run for each of the five ash basin section profiles for the presemt
and proposed fuiure post closrs condifiions {fotal of few runs) 10 order to sumalate the
effert of mfiliration from precipitadon on the mze of the water table and the sanambon of
the ash Layers. As described above, fo the extent possible, site specific parameder values
ware ns=d as input o the HELPF model. The model predictions of the resulfant sauraten
of the ash and pravelly sand layvers are showe o Table 3. Resuliz indicats that for both
the cumr=nt and the proposed fiviure post closare condiions, the combined iy ash and
bodtor 2sh profiles m sach of the five representative sectons of the ash basin are never
fully samugated. The gravelly samd layer that separates the botfom of the ash from the
water t2ls 15 mot predicied to be saturated for 2oy of the profilss.

The model smulations were also used to predicr the ansoumis of veriical leakages /
peroelation frem the bottem layer of the profiles. The percelation would Tesult i mismg
the water able, apd of sufficient water percolates, thers s a potential for the water table to
mzeand coms incomiact with the botiom of the ash. The leakaze sstimanss are provided
m Table 4. The estimared nise fn the water table 1s expacted vo range from 1.3 2o 2.7 feet
Howevar, the vnsxharated poriten of the pravelly sand Layer thiat underlies the ash layars
ramgss in thickness from abont L1 1o 15 fe=t. Therefore, the mode] predic is that the watst
table will pot come in comfact with the botiom of the ash.

Eeferencsas:

Schroeder, P B, Azzz, N. M., Lloyd, C. M. and Zappi, P A (1994} "The Hydrologic
Evaluation of Landfll Perfommance (HELP) Modsl: User's Guids for Version 3"
EPAGIOE-24168a, September 1904, U5, Eovironmental Protection Agency Office of
Research and Development, Washizgton, DC.
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MARTINS CREEK SES
ASHEASINNO. 1 NOETH CLOSUEE
MAJOR PEEMIT MODIFICATION
WOEE FLAN
{Befarsnced m Faridaal Wasts Form 188 — Closm)

POL is submitting a residual waste major penpit modification for a oataral closurs of
Mantins Cresk Ash Basic Moo 1. The south end arsa (SEA) was closed naturally as a
dampnstration project that ran fom 1999 to 2005, PPL is proposmg to close the north
end area (MEA) 1o 2 simllar manner. The resalts of the SEA closure were so positive that
PEL wizhes to extend the same type of closure o the WEA. This pemuir modification
requasts that the SEA closure be acceptsd as closure and that the WEA closioe be

app=ndad o1t
BACKGROUND

Ash Basip Mo, 1 received sluiced bottom ash umtil September of 2005 The plant had
chanzed operations afier a waste wabsr mmmization stdy and reduced the amount of
water shuiced to Ash Basin | by mearly 0% and discovered that the botiom of the basin s
parmeable snowgh that the impourded sluice water never mads it to the SEA whars the
bazin's penmitted discharge outlet is lecated. In fact, the fow-thoa pipes leading from the
NEA to the SEA ware closed in 1999 to assure the SEA would oot raceive water from the
NEA under pormal circumstances in order to suppert the closure study of the SEA
mentioned above.

Areas of the basin net sesms mpovndad shace waner (all of the 3EA and most of the
NEA) developed an extensive panral ecosvitem apd soll formation The SEA clasure
plan, and similarly the one for the NEA, was fo angment the development of the namural
system throush additienal plantings, fertilizers, and sodl additives.

Curing sarly Sepremiber, 2003, following the fiy ash spill from Ash Basin Wo. 4, the NEA
imdsrvent usags it hadn't sesn i mamy years. Fly ash and bottom ash were bodh slaiced
min the basin apd sediments from the Delawars Biver were also pumped mie the basin.
Thiz preduced an unpracedented irondation of water flow mee the basin for a two wesk
pariod and this emergspcy usage caussd some provnd watsr quality chapgzes in the
baszin’s monioring wells mmd soessed the irees and ecology that had established in the
NEA over fhe years. In particular, ground water guality io mooiterdng well MW 1-6
mdicated impacts for selemiom.  PPL inwvestizated this impact and isswed reporis
regarding the findmss PPL's tovestization concluded that the basio is remming fo pre-
spill conditions. The basin has a loog history of being in compliance with respact to
groand water quality limits based on the permit reguired monitoring that has taken place.
In addition, the impact oo the sce-system within the WEA was pot devastated by the
mpovnded water. Althouzh a few tress dizd, the majomty of the basin's ecological
foundation iz siill infact Therefore, PEL sagpests that the WEA can Be succsssfully
closed panmally with minimal distarbance and snbancements.
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It shoald be pated here that a piezometsr (PZ 1-17) placed afier the spill in a plaea at
the souibeast corner of the WEA showsd high levels of selenam This platsan has existed
for many years alt oal of inrake debrs, ash, and other wastss macked to the basio fom
the Plaot. The platzan was expanded in the Fall of 2005 as macked fy ash and soil
generated by the spill was dumped there The selenium discovery hins besn stadied and
wall decnmented o repoms and comespondence submdited to the Depariment (WE
Begion). With respact to the basin closurs, if is importan? te pote that the selenium levels
m the plezometer ars soing down and that the poimt of compliance manitoring wells were
never out of compliance with respect to the permitied ground water limits established for
them.

WOEEFLAN

The bast closure approach for the WEA of Baszin Mo, 1 appsars to be an extension of the
minimal impact, natural clesure approach demensitated in the SEA of the basin.

The zoals of the patural closure approach will be to:

miinitrize use of haavy equipment

apply practically no additonal weight burdsn to the surface of the basin

irapiort aely mintmal earside resources info the basin

mainizin exisonz dramage patiems, physzical smactare and chemical squilioriam
in the ash bed

provide rapid effective vegetative cover by improving ol conditions, enbancing
exisiing vepelaton and plaoing ecologically appropriate selecied species as
nesdad

documenting the progress of the nanral closure with anoual assessment raports
with fhe intent that within thee to five y=ars, the MEA can be demonsirated fo be a
self-sufficient, thriviog eoo-systen.

Az menfiopsd above, thers are some differspce: befween the WEA and fhe SEA canssd
Iy the history and opemation of the NEA that will be addressed in the work plan. Drawice
D-326672, included with this application, shows the varous wark areas discussed in the
followmmg rtem list.

I. EEGRADING AND SCARTFYING SURFACE OF DIRE CREST

The crast (tep) of the ash basin dikes have been used foT access around the basip. As a
regudt, it iz flat and has been compacted thereby making it nearly bopemmeables. The work
plan calls for regrading the dike crest such that it slopes mward fowards the basin while
backfilling any erosion scars that exist Excess regraded seils will be pushed dowe the
slope adjacent oo the work arsa o faten the inside diks slopes. Wark will be done trying
o mimimime impact on the vepetation in the work areas. The intent of the rezrading =
proauate sheet flow minoff and reduce the chance of ruoodf erosion on the dike slapas.
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After reoradiegy fhe dike erest will be searified waimg 2 dise or A simlar apparahi to
break wp flze compaction. This will allow for iofiltation and effective plant root growts.
The dike coest will e be plaoted with oamral grasses w provide surface stability aod to
fiarther Hmit enosion. Vehioular access alomg fre dike coest will be resmicied afier the
dikes mrs resradsd md searfisd

1. BEGRADDMNE ANWD SCARIFYIMNG THE PLATEAT IMN THE SOUTHEAST
CORIFER OF THE IHEA.

The sirface of the plateay in the coutieast coroer of the NEA has been renderod ooarly
mpermisable by the loading from coosiruction sguipment and the pradadon of the
material placed thers. Az a resall, neacly all raimfall that hits the platean nms off acd is
pounded amouznd the platean il i© seeps ioio e Tasio. The mpon abgut P2 1-17
recommends hat moed be direced sway from ares around BEZ 1-17. To this end, it is
planiesd o fatten tys swter slapes of the placsry and Backfill low arsss alaes ity seeth
and west stdes. DEP reguested that BZ 1-17 remain in service and be sampled during the
quarierly grourd water sampling events through the epd of 2002, PPL plans to abacden
the piezomreter during Closare regrading. IF PE 1-17 pnest remain, the beight of its casing
will bevve o be lowered to accommodats the regradmg of the slope. The reprading work
around the piszomster may canse mrterial arourd the casing o collapse and couse a
temporary chamge o water quality peramsters. Howsver, thds 15 sl maide the basm
itself and will pot affect the point of compliance wall ouisids the basin,

I addition, e surface of the plateau mnest e scardfied to allow some imfilnat on imty itz
surfacs Dnvers 9o promets vegstrtive growty, The susfars will thee be plamted with
grasses apd irees as appropriate.

3. EEGEADING WORTE END
The morih emd of the MEA has been where botiem ash acd sems fly ash have besn

discharged over the years. As a result, the coarsest materfals are there and the pradation
of materials grows fmer fumher away Dom the olet ama. Io 2007, bomom ask was
remgved from this amea for use as am ooderdlayment for the Flaot's pew Iodosimal Waste
Troatmeont Basin Ifner. Somss Dayers of fly ash were spcoumiered and sinckpiled pearby. In
addition, somss piles of bomom ash remaie. As part of the closurs plac, this area will be
regraded to provide flamer slopes. The iy sk will be blepded with the coarser boibora
ash. The ash sarface wil be sugmenied with additives aod vegeimied with local grasses
amd fress. Buneff fom sumommding areas will be allowsd to fow iofo this area for
mfltraton.

4 F1Y ASHDELTA TREATMENTS

Aregs where Iy ash remains o tle Dasio surface fom the shicing m Septemiber, 2005,
will need miror reprading, feritlzzer and sl additves.

Martins Lreek SES A-37
PPL Generation Coal Combustion Waste Impoundment
Bangor, PA Dam Assessment Report


lohotzke
Rectangle


5. DEAD TREE REMOWVAL

Trees killed by the high shaice waters 1o 2003 will be chopped down acd chipped. The
chiips alonz with old hay bales and other nsefal organic materals oo site will be used for
erosion profeciion and soil aupmentaton.

SOIL TEEATARENT AND PLANTINGS

Holl propertes need improvemsnt over most of the WEA. Praliminary soil tzstiog of the
ash-spils m the WEA showed plant patnent levels will need to be supplemented with
pasteurized poulity mapore Basides the organic matemals discussed above, a se=d
miwmre of fast-prowics shor-temm murse crop and slowsr srowing perennial prass acd
fark species. inchudins species with shade tolerance to improve the srowth in the vicininy
of the mass, Mulch will be used 1o improve vepettdon sstablishmen: and loog-em
PECEOTILATCE.

Expernznce m the S3EA mpdicates that locally well adapted pioneer plant speciss ars most
effective apd ecplosically desimable. Thesa plants are already found 1o the basip and kave
been gradually establishing their own sco-system. The mesnt of this closurs program is to
augment and speed up that precess, resulting in a self-snstaining eca-culurs.

To the eutent possible, all work will be dene with light pressure eguipment 5o 23 oot 10
disrart the ash deposits i the basin.

SCHEDULE

Earthwork can begin any tme a3 long as the pround isn't frozen. Earthweork should take
abioeat three morths. Fallowing the reprading in each arsa, seedmg and sodl angmentation
will t2ke place. This wark can be dome oo completed sarthweork arsas while other
earthwork areas are 3tll beicg done. The first round of seeding and fartlization shoald be
complesed by the end of 2008, Seeding and soil auzmertation will contiomes as necessary
mil the MEA can be certifisd a3 being sslisufficisnt (perhaps 3-2 years). This
defenminaten will b= 2ased on the development of an orpanic mat, a thoving vegeiaton
ecosystemn . and no peed to provide amy mors additves.
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Sectiom 1B9.241 () The Departmest may waive the cap and draimage layer
requirements. . based on a demionstraiion that it is pot necessary o limit infilration intoe
the waste.

The best demonsraton that if 5 opf macessary o et infifradoen ioto the waste i hat
the basim kas mever Beep oot of complisnes svee when i was filled with wrter. That

simuaiion will never happem again, so any fwipact oo the waste will be less than o the past

The SEA was closed mamurally Deginmieg o 1929, Irs ecological system is mow self-
sustaiming suppering et and funa. Water quality rewains goed and there &5 oo erosion
QCCUITnE.

That SEA praject depionstrates am altsrmatirs, pinmsuer impact closure approach, or
“mataral closure approack”, that foruses oo adhisvieg fical dosars and sabilization of the
basin and ifs comients by divectly vegetating the ash in the basin with locally indizemoms
amd patwralized species. The WEA clogure plan will fake fhe same anpmach which
Frovides seveml bsnefits over cooventivnal cap aod close approacles. Spsifically, the
peed 00 impoTt sodl and odher partral memwces fom ousids the basin = minmhzed or
elimipated. Tostzad of exodic reclamaifon species often uwsed (o copventiomal closume
appeoackes. locally adapted specie:s imeure rapid transion to matoral seecessional
processes acd rapid moreases o biodiverszty. Carbon diosde 1z removed biologically
fropa the amiesphers more rapidly thap wsmg other metheds, DNehmwal ecosysiem
development and soil fomeation processes are epabled and assure the basin will develop
mersasmely effsctive ecological faociion and Decome Confiouously more secure over
ime. I should be noted that with a repalatory cap sysiem, ees and brosh are oot allowed
t0 proww 00 the surface becan sz of thelr Tt mepact o ffze cap liosT system.

Tree: have beem growing o the basm for forty years o some cases acd the ecology
syystenz, particularly m the 5EA has developed without obvious detrimental impact from
the constitusnts of the waste. Much of the wegetation bas besn rovded im fly ash and
mined ash its ewtire life, [o addition, a diverse wildlife Fopalition populates the azea. [n
fact, it has been dooumented o reports oo the SEA that the waste miztoe of fy ash and
Doltom Ak hias Dotler potemfial for water refestion withio the growng medim amd
varaiatins srowth than the ameumding arsa’s naneral sadls
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Process of Alternate Closure

Application for Solid Waste Permit Major Modification - Permit PA 301256
At PPL Martins Creek SES - Ash Basin #1

In accordance with Residual ‘Waste Section 287151 of the Pennsylvania Code, PPL
Martins Creek, LLC is notifying you that PFL Martins Creek, LLC is making application to
the Pennsylvania Department of Envinonmental to modify the current Solid Waste Permit
- 301256 for the Martins Creesk Steam Electric Station (SES) located in Lower Maounit
Baihel Township, Northampton County, Pennsyivania. The application will be filed on or
hefore January 31, 2008.

Ash Basin#1 is a Class |l Residual Waste Disposal Impoundment for the disposal of
plant generated waste such as; Bottom Ash, Fly Ash, wastewater reatment sludge and
various plant sump sludge. The ash basin has been out of service since 2005, PPL
conducts groundwater monitoning through the use of vanous wells surrounding the
facility. At this time PPL is completing a groundwater abatement project io address
impacts identified in 2005 and 2006.

The permit modification is required because the basin is being closed hefore it reaches
capacity. As a result, the onginally subzmitted closure plan must be modified to include
the cumrent site grades and conditions.

The south end of the basin has been closed since 1999 with a natural closure consisting
of existing vegetation and grading. The north end of the basin will he closed under a
similar plan as par of this permit modification.
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1540-PM-WMODIES 1595

COMMONWEALTH OF PENNSYLWANLA
DEPARTMENT (OF ENVIROMMENTAL RESOURCES

JE%;HM #

BUREAL! OF WASTE MAMAGEMENT

FIMMITLVAMIL

FORM 6R
GEOLOGIC INFORMATION

This form must be fully and accurately completed. All
required information must be typed or legibly printed in the
spaces provided herein. Improperly completed forms may be
rejected by the Department, may be considered to be
violations of the Department’s Rules and Regulations, and
may result in assessment of fines and penalties.

A pplication or Facility ID#
(Assigned by DER)

DER USE ONLY

"

JNTY:

SECTION A. APPLICANT IDENTIFIER

Applicant Nama: Pennsylvania Power & Light Company i

SECTION B. PROJECT LOCATION e e
Facility Narme: _Hartins Creek SES Ash Basin Mo. 1 AP T
County; Horthampton

Municipality: __Lower Mount Bethal Township

SECTION C. STRATIGRAPHY/LITHOLOGY

S5ee Attached Narrative

in thickness. Rock unit groups and formations should ako be ide

surveyed surface

Baring logs are attached for 5 menitoring walls,
3. For any boring or coring not cased and

the borehole murt be submitted for Departmentapprovel. N/A

The marrative description should incuce information with regard :mciat. colluvial, alluvial, and lscustrine deposition induding the range
wed and development of any saprolite should be noted, The namative

description mmhwwﬂlwmlhdhmpimwwﬂnmumwmufm must induds seslagic details,

1. cnn-lm:hllnnu[-mhnwnﬂmummwﬁmdhgmimm lithegs '« stratigraphy, sxiot
induluquif-nmhmwummiﬁminqum Huﬁmnmhdmumh;-'tnnh:,mmW. uometing graced mutues,

2 G-dogic|ng“f.||bouhalu-ndmhmngsshmiduuhfwmnnmrhfﬂﬂm Log dessription should indlude the actual
Tmmﬂ"am; ;‘@nﬂm;lfd::qmndmhu,h date measured, and rethod of water level
MeaFUTeTRNT. description & hcicness Srata encountered must be detalled. The comements

adidress moisture conditions, fractures, stc. Mo boreholas were drilled prior-toconssrocticn, " ) colamn should
amnhmﬁmﬂmuw.mmmdmlﬁmﬂlhnmm

npmdumnhudfwmmwuniwimnhuhrm-gwmmw

SECTION D. STRUCTURE Sea Attached Harracive

fratures of the proposed.

wte).
3. Localstructui. |, detail (using cross-fections to enhance the description);

Applicants must sabmit a 1 induqul!jm.lf-ﬂ geologsc map with sn adequate number of measurements to fully char scterize the structural
permnit ares. The locations of all bedding Planes, jointing, deavage, and feult messurements musz be shawn on the
map. Al data sheuld b based up -~ fiebd messureenents. The narrtive must disous the following:

1. Geaologic structure with, . th_ proposed permit anes in rﬂﬂinnmuqlonugnhgluimumu.
2. Fabding, fractutes ui ., fauls, bedding planes, and their comtral on the movernent of grownd water (spacing, width, filling, openness,
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Enrahile Mumbser: Drilling Method:
Surface Elewaton [Fu/MEL): [ft) Date Drilled: imm/ddigy)
Herehale Diamater: _ jnches, Prom_ To Brilled By: '
. inchies, Froen __ To___ Dwillla ri Licernsa Numbear:
Tortal Depii: . it Logged By: s
Dapth to Static Ground Wanes Lavel [SWL: [} Coungy:
Diate SWL Meagurad: ey ddliyy) Tenamship e Municipality:
CFG | vemslegic Desaription Foven | e ooty Cormmants. YT Capth |
E Concirention P
; E E
; P PR R = _:
: : 0 S R Fc =
. B —— — |
- W Encourtared Ground Water X Composite Static Water Lavel ** Reetowsned) Atte mpted
Use addrtional Hiedts wiith this fermat as necsseny
-N. -
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MARTINS CREEK SES
AZH BASIN NO, 1
FORM &R
GEQLOGIC INFORMATION

MARRATIVE

Section C, Siratigraphy/Lithalogy and Section . Sinuslyrs
Raf.  “Environmental Assessmant of Groundwaier and Surface Water Cualty, Ash Basin Ha,
1. Martins Craek SES™ By Nittany Geosciencs, Inc., Rav. January 1964,

1. S0ILS

The Soil Survey of Northamplon County, Pennsylvania, dentifies sails in the vicnity of
Ash Basin Ma. 1 a5 those of the Conation-Red Hook-Urban land assocation. This scil
associalion typically occurs in naarly level o moderately steep slongaie bands alang
streams and the Lehigh and Delaware Rivers in Northampton County. Thesa deap,
wed-drained io u_-mmt paorty drained soils devehop fram underying sand and gravel
an terminal meraings, kames, askers, aul-wash temaces, and flood plains,

The Basin i surfounded by soils of tha Barbaur, Cancttan, Middiebury, Urban land, and
Washinglon seres (Figure 2-2). The Barbour sanes is descrbad as maady level, deeg,
wed-drained fine sandy kam 1o fine sand sois typically occuring on food plains, aliuvial
fans, and low tamaces song perannial streams. These moderately rapid parmeabls
s0ils cevelop in miked alluval material. The average silt and clay centent in the subseils
of the Barbour range from § percent lo 3 percent. with average clay contant in the
range of 3 percent to 13 parcent. Barbour sails located along small sireams are
accasianally ficoded, and a saasonal high water table is usually ancountersd at depths
greater than 36 inches below the surfaca.

The Conation sedies is described as neary level 1o very stesp, deep, well-drained fing
gravally =it icam, graveily loam, and very gravelly loam scils typically occuming on
gravally out-wash tarraces, in valley fill and kames, and on lemminal moraines, Thess
rapiciy parmeanle lﬂllldﬂ“ﬂhﬂ‘lﬁdﬂiﬂilﬂﬂﬂﬂﬂhﬂﬁﬁﬂmﬁrﬂhﬂpm
matenal. The average sit and clay content in the subsails of the Conotten range from
17 percant 1o 25 parcant, with avarage clay carent in the rangs of 3 percent o

13 percent. A seasonal high waber table is usualy encountered i the Conobion solls &t
depths graater than 34 inches balow the surtace.

The Middlebury series is described as neary level, doap, moderataly well to somewhat
poarty drained sit loam, sandy bam, and loam ==iis bypically ocouming on lood plains
alang perennial sireams, These moderatsT pefmeable soils develop in mixed alknial
- matesial, The average sill and clay cor® r* in the subssils of the Middebury rangs frem
15 percent 1o 30 percent, with averar . clay cortant in the rangs of 3 percent ba
14 percant. Middisbury sails in sor, locations are-subgect 1o focding, and & seasonal
high water labla 18 usually ancownbared at depths from 12 to 30 inches below tha
surfacs.
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The soil survey defines much of the sres surounding Ash Basin Mo, 1 as Urban lamd
(Figure 2-Z). Urban land is defined as thel which has covarage of 85 pesrcant ar greater
by buldings. strests. pariong lots, and cthar structures. Structures abssure the lang,
and previous or curtent activities have disturbed the scd, making sail identifcatan
impractical. The uban £ods in the vicnity of Ash Basin Ma. 1 have bean described as
s:;l:dmhpﬂ in miwed alluial mateal ocoueTing an & smocth o slightly concave flocd
plain.

The Washingion senes is sescribed as nearly laved 1o very steap, deap, well-drainasd gilt
bam, silty clay leam, clay loam, leam, and very rocky 5ilt kam gails typically sesurring
on &Moot i mikdly-karst uplands,  Thess maoderately parmeable soils develop in glaczal
till and frost-churmed Fatenal weaibered primaaly fram limestane, The Washinglon
sails ofien inciude mapping of rock sutsrops and Iedges. The averags =i and clay
cantent in the subsoils of Washengton range fram 82 parcand b 78 percant, with average
clay contant in the range of 20 percent 1o 33 percent. Seasanal high water table is
usually encountered at depths greaser than 38 nches balow the surtacs.

2 GEOLOGIC SETTING

2.1 Rug'nrnl Euqinw

Thes Marting Creex SES and Ash Basin Mo, 1 ane lacated within Ehe Great ey
Seection of the Walley and Fidge Physiographic Province (Figure 2-3). The Great
Walley is charactarized by falded and faulted Paleczoic sedimantary rocks,
predominaniy shale and sandatons in the nothem hall, and Enesione and
dolamite in the southemn hadf, These recks range in age from Cambrian io
Drdovician (370 milion o 438 millon years). The Great Valley is characienzed
by & broad, moderalely dissected, undulating surfacs with low 1o maderate ralisd.
Farstic temain is prominent in the scutham half of the region, a5 evidenced by
ther prasence of sinkholes. The fopography nas been farmed by the processes
of fluvial arosion, some perigiacial mass wasting, glecsal erosion .and depasitian
in tha north and east, and e dissolution of carbonate rocks.

Glacal actvity of Wisconsiman and llincan age (28,000-75,000 and
350,000-550,000 years, respactivaly) has partialy remolded the topagraphy
through enasicn, and the depasition of uncarsalidabed deposts im the axtrame
martheast portian of the Great Valley. Glacial advances from the nomh, and
subasquent retreats, have deposited fill on the uplands and cut-wash deposits
alomg walley Moors.

Site Geology by

Ther Martins Craek S5ES is Iocated along a southwest-neg’.~_t trending,
oyariamed anficline. Bedrock undarying Basin Mo, 1 ¢ deatified as the Lowsar
Crdovician Beakmantown Group, in particular, the Ric’ wbach and Epler
Forrmations, Bedding across the site is variable and depands upon the pesition
with respact to the imbs of folds within Bhe area. In the vicinity of Ash Basin
Ho. 1, dip is generally steegs and lowards the southeast. Glacial and alluyvial
depsasits overlie bedrock across the site. These depasits range in texture from
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B
o
- Geology of the PP&.L Marvins Creek SES and vicinity,
[ mard rx facea) : Norhampron County, PA,
s Uartnata Foemamon Gevlogs map and sectioms af pares of the Porrland and Beluidere
Horghucll Lasmings Mm. HI'FA-
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clay to gravel. Recent sluvial depasits overlay 1he glacial deposis ar rest
direcily on bedrock, The alluvum ranges in texture from clay and it bo sand,
gravel, and baulders. The local gealogic setting of Basin No. 1 is ilustrated in
Figura 2-4,

The Rickenbach Formation sccurs bensath the southeastemn two-thirds of Ash
Basin Mo 1 (Figure 2-4). The Rickenbach |8 described as fine- o coarse-
gramed, light-medum to medivn-dark-gray gray dololutite, dolarenite, &nd
doforudibe, Sadimentary breccla and bedded and nodwar chert are commen in
this Fermation. Tha Rickenbach has & folal thickness of appraximalely 200 to
G50 feat in thés area (Drake, Epstein, and Asron, 1889). The Rickanbash hes
canformabdy aibova tha Slorabengs Farmatian, with ihe contact describad s
transitional from the limastone of the Stonabengs to the dolomile of tha
Rickenbach (Hobsan, 1883), Tha Rickenbach can be subdivided ints a lawer
and upper membar, The lower membaer s describad as a medium-gray 1o
mmedium-dark-gray, finaly o coarsely megacrystaline dalomite with characieristc
rrasshe and generally nof-laminated beds. The upper member is composed of
lighi-gray b madivm-gray, microcrystaline to finely megacrystaline dolomita with
intertacded fine-grained chart, and & zone of quartzose beds. Badding in the
upper member is generally uniformiy thin and laminated (Hobson, 1963),
Frachires ift the Rickenbach Formaticn constst grimarily of modarate 1o well
developed, regulary spaced, moderately abundant, stesply and gently dipping,
blocky jeiris (Geyer and Wilshusen, 1582} Most of the joints ane open, but
some are filled with calciie. Well-developed cleavape has been identified in the
area of Marting Cresk. and has a dip of appraximasely 45° to the soulheast
{Weatan Gaophysscal, 1997 Joints, fractures, bedding, cleavage, and
solutionally-antarged channals proside the Rickenbach Formation with a
secondary porasity of low to moderate magnitude, and high permaability (Geyer
and Wilshusen, 1582

The Epler Formation cocurs beneath the northwestam sne-third of Ash Basn
Mo, 1 [Figure 2-4). The Epler is descrioed a3 an inlerbedded, very fine grained
b ryplogranuar, light- to medivm-gray imestone and fine- 1o medium-grained,
light- io dark-mediur-gray dolomile, Noduar and beddad chert, and beds and
lzniges af orthoguartzite are obsarwed within this Formaton. The Epler has a
otal ihickress of appraximalely 650 to 800 feat in this araa (Drake, Epstein, and
Aarcn, 1983). The Epler Farmathan kes canformably albove the Ricksnbach
Formation, with the contact deseribed & gradaSanal from the pradominantly
fimastana of the Epler ta tha dolamite of the Rickenbach (Heobson, 1953).
Limestons in the lower part of the Epler is cryptogranuar with larga amounts of
dedomite motting, aspecially at the imestona-galomite contacts. In the upper
portions of the Formatian, the limestions is characterized by large amaounts of
calcaraniie inbarmixed with imesione pebbdas and versbrate ramains, The
delomite is mosthy microcrystaline to fnely megacryslaline, and is common
throughout the formation, cccumng primanly a8 motting and beds, The beddec
dolomite is espacially comman in the wer ane-Fall of the fefmation and near
the contacts with adjacent formatiors (Hobecn, 13683). Bedding s generaly
mzderately wall to well developad, and thin to flaggy. Fraclures in the Eplar
Formation consist pamarily of well t2 poorly devaloped, moderately spaced,
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macarataly abundanl, apen and stesply-d 1o vedical |

Wilshusan, 1582}, Wall-developed ﬂu:v -:fﬂ mﬁﬁ; fﬁ?:a:fﬂ
Marting Creek, and measured to have a dip of ap proimately 45¢ (Wesban
Geophysical 1997). Junte, frackures, badding, sleavags, and sol ublorialhe.
anlarped channels provide the Epler Formation with a sacandary porggity of kw
W moderate magnilude, and low perrmealily (Gever and Wilshusen, 1882,

Giacial depasits, consisting of sand, graval, 19, and prouns] marame ars
ancountered seross the Marting Crask site. Mapped locations of the depasits
ara limited f2 the: northem partion of the SES and Baain No. 1, with & finger of
these deposils proinsding ints the central portions: of the Easin. These malerals
were daposited during the Wisconsinan and Ilneian glacistions (28,000.7% 6
and 350, 000-550, 000 years, respectively). The Muncy Tl occurs as patchas of
thin, gray, clayey to ity bl covering up tar 10 percent of the ground surfacs

I Socolow, 19E1). Stratifed oriff depo-sils are encountarsd alorng e teeraces of
the Daleraare River, with ihe 1ill deposits occupying the vablay Nloars. Tha
siratified drift along tha rver 8nd s terraces, howsver, has bean subjedt to
reworking and redepasition by fuvial processes, possibly remaving of :shadowing
Ehoge afitibubes idantifying the matenal &= glacial deposits.  The matadial s
Bansath the Basin consisds of varying thicknesses. glacial til, glacia-fuvial ard
fluvial sands, grasvels, lay boulders, sancds, and sits, the axtent and thicknass of
whach hawe besn modifled by erasion and redepesition (Weston Geophysical,
1987).

Chverlying the: glacial and funvio-glasial degosits are more recent afiuvial desesits.
MmMaMmm#m,ﬂ,mmmehg“m|w
bouldars, and coarse sand ard gravels. Thess desposits are the result of chanmsl
arcsion and filing, and cveshank deposiian (Weskan Geaphysizal, 1587),
Fravicus geclogic investigations of the SES and Basin Mo, 1 have identfied
patential paleo Meer channeis across the terace oecupied by Basin Na. 1
(Weston Geophysical, 1987

hianizrinsg wall boring log s, shawing & ome strafigraphie Information on the ares
arourd the Basin, ae presant in Appandic A of the Nitany Geascience Regon.
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Flush mouant
o R Drapth of risar pipe balow
concrate pad -0_2%
10"
20N
4* PVIC risar pipe
o] ]
Bantonita siumy
a0
Dhesprith o maal 425
Deaspit iy stabc wa bar el Bslaw
o af riser 43,697
5o bkl
Depith 8o sand pack 48 5
(W2 sand)
Denpth b top of screen 53.8°
6ln
= Diepth 1o beoittom of screen 53,5
Gl heles B 0.0,
Wall: 5-7 criginally dirfled i 70,7
Drilling meth-od: Alr Flotary (Cdex)
Devalopmant method: Pumg and Surpa
Durte cirflled; 51793 o B'16793
Dot comptructid: A71A93 io A1)
T 2 I e LoeotT-uaaf
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PP&L
MARTINS CREEK S.E.S.
MONITORING WELL CONSTRUCTION DETAIL
GWMW 1-8

-10 Watar
Lawai
o Tep Cop:
ange // Aluminum Locking Cap
¥
|| -y Tep Seal:
0 ! Concrefe
| Proteclive Casing:
[ 8.23" Stesl
|
{
Sand, Gravel, |
o Cobbles

_ Hackfill:
* Concrele groud

Well Ca=ing:
4" Flush Threaded PYC

\\\\Q\- k—a":ﬁr:n?.:“ﬂ:.ﬁiﬂ"

Wax
30 4 Y
- A - -
i .-"'
Min. Sond, Gravel ol S
v / ; Wall 5 002"
Cobbles A = o Flu::jlqrg aded PYE
Fabric Filier Wrapped
40 | _ "
: . Sond Pack:
? Sand, Natural Gravel
Drill Halm:
B" Q.0
50
Installation Date: 11/05/86
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EEF.0Z,200F 12285 SVOddboSadd
— A History of Ash Basin 1
FFL Martiny Creek SES
by

Bryce F. Fayne Jr., Fhl}
Sgdl Ecosyateme Services, Ins.
2007

Construction and Ash Particle Size Disiribhation

Basin | was constructed in several phases over the period froen 1955 o |985.
The earih underlying Baain 1 i3 gravelly sand with cobbles. Anecdolal reports and the
absence of notalions ar documenis fo the contrany [ndicats thal there wers no encouniers
with bedrock daring eensinsction of the bagin. There have mever been any subsidences in
the basin that would suggest large cpen chanm=ls or doveloping sinkholes. Currently i
are lwa exberior dikes thal define the outer bounderies of the besin, and ore median dike
tht divides the basio into the Morth and Sowth Ends {see Fig, H-1). There aze, however,
im foct, thres median dikes, Two are currenily biaried within the ash m what is now the
Mowth Bl

The wriginal area of the bagin was boupded on the narth ond by 1he aldest median
dik= [ covered the southermn = 243 of the currenl bagin snd recejved comingled bomom
(=207} and fly (=20%) nsh uni] 1564 (see Fig. H-2). The final top of the oldest di
wiad ol an elovation of 245°. The lowest area on (ke ariginal Ooor of the besin was
b npparently srousd 313" elevatian,

Ln 1964 b seoond median dike was consinictsd o 1op of the agh ther in the
basin, about 200° 1o the soathwesl of and pamalle] to e original median dike (s== Fig H-
3). The exterior dikes were sxtendsd 10 eholose (he current Worth End. The elevatian of
the top of these dikes was 250°, Recards indicate thit this constnection occurred in 1964,
enclosing roughly the nomthern balf of e curment bagin. From [964 onward Bagin |
reesivid anly boticm ash. There may bave been same exceptional fly ash or ather
malerinks pleced in Basin 1 during emergencizs, But 6o such exseptional malerials were
imdicaied i the svailsble reconds,

Apparently in | 965 both the first and second median dikes wars infentionalhy
breached, presumsbly o malke use of ash sforpe valume remaining available south of the
secand median diks. Acrial pholos and more recent soil investigations indicase » barge
channcl was foomed by weier snd botom ssh Bowing throagh the breack (z2= Fig, H-3),

In 1973 the first §ift of the median dike spparent today was consimectid an top of
thse &ih shen in the basin. The extericr dikes noath of the new median dike were also
rzised, sefiimg the boundaries of the current Merth End, The elewation of the new North
End dikes was 258", The fisst af the current Noeth-South overflow pipes were buili into
the mew imedian dike. Thess piges were installed in line with and directly ower the

o —
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e channel formed by the earlier breach of the first and seeond median dikea, In 1575 the
Motk End dikes were raised fo their finsl elevetion of 263",

Bofiom ash accumulated in the North Exd through the 19705 and 80°5. Acrial
photographs indkate that the main water flows were channeling awey from the river side
of the basim to the averflow pipes in the median dike. In the ke 1980°3 much af the
batfiam &sh wis excavated for use in construction of Besin 4. Dharing that excavatian
Fines were reportedly washesd from e bemam ash prsar bo remaoval to Basin 4. Other
phates (ot Bneluded in this report) indicate the washed oot fines sccemuolacsd slang the
marging of the firs median dike. Pholos also show that & channes| was constnzcied inside
ard along the rmilroad side dike, This canstructed channel enhuncsd the channeling of
flows wway fioen the river side of the basin that had developed spostanecusly during ash
acgumulation in the Mosth End. Alsa in the 19807 the sauthern camer of the North End
began receivang trucked in esh, sediment and debris from eleaning of river warer intakes,
efe. (e Fig. H-4).

During sach of these constraction and cperabicnil phases the ash entering the

Basdn s&lf segregatod as the parlicles settlad oot of the mcoming shemy. The coarses;
pantizles wauld remain in the imemediste vicinity of the gsh shery inlet. Somewhet finer
parilclsa would setle out in chennpels where flow veleciies were still reletively high. The
fine boitam and fly ash pasicies would semle ol in the open waber arcas thal
accumulsied farther fram the pipe autlet and cutside chasmela, The fner the particles the
farthets from the: inket they settbed oal. Conssquently, excegt in the main chapnel areas,

) the bagin floce 18 covered by rolatively old, relatjvely fine ash. The coarse particls and

- chanse| areas agsoe jated with the autler af the slurry pipe in the far Mosth End were
effective from 1573 oo, ond especially imponmnt fom the Lae | 2805 uniil the fiy ash
was pumped in Aug-Sep 2005,

Internal Siruciure

The intermal stracnre of the hasin has horirontsl and vertical aspectd and ie the
cumbined resull of constructed features and pasticle size distribwtions. There are teo
main construcksd features: the oldest median dike and the main fow channel. There are
thres partizle gire disributicn features: inlet and channel areas whire coarse particles
predaminats, beda of poekera of fme particles, snd coarse-fing intetfaces batwesn these
concendratsans of coarss and ﬁqn:plrhi:ltg

The first {oldesi) medsan dike is the oldost constructed fexlure goveming
mavemsat of water within the besin, That dike is a complete barrler o lateral sbsurfice
flew firam the wpper =113 of the basin Lo any area southward (downstresm), with a single
exceptian. There is a water passags thaough thas firs dike an the breach intenticnelly
apened in 1969 draugh bath the first end secand median dikes, The resalting flush of
boftom ash and wader thraugh the breach resalted in formation of & chapne] from narth af
the crigingl medlan dike through and imle the currenl South End. Since tha time thers
has been s resultent, large vein of mastly bosem ash through the ctherwise fine ash in the

Sovigth End.
L
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Ft The second conguucoed fealere is the main fow chansel. Faollowing exsavation
of secumulasod bomom ash in the late 19800, water flows were inoenibkonally direced
slong the railrasd side (away from river side of the basin} by constrection of & chsnne!
Thai canstrucésd channzl followed roughly e Aoe pattens of channels (hat had
developed spanareously durtng previcus opombions, Owver tene the chanmel filled with
relatively conrse botionn ash. The chasnel was dorecked 1o the pipes imdtalled o provide
overflow coanection feam the Maorh 1o the South Ends of the basin, The chasnel wes
comsrrusiad (mio snd Arop che coarse ash materiels that acewmsleed in the ares of the
1969 bresch of the first snd second dikes. Comssquenaly sines construction of thst
channal there has bean & contigesus vein of rélaively cosmse ssh that provides & pabway
for pub=urface water flow fram the far Merth End to the depression fhai =il cxists near
e autles stracngre in the far Sowth End of Basin 1.

Appurcnt veining of cowrger azh muierinly iv camanen, There i elsa horizonisl
strutificaticn of cosmscr mab both within end cufesde the voind, Imclusions of very Timo oF
Ay axh within theie veing ie [mited (MOTE: Thers may be ong important sXoesiion jus
updlream of the overllow papes.)

The fine botmormn and fly ssh carried fartber in standing water ansd pcdiled aul marc
slowly. Conseguently. im contrast o the veining of coarser ash msdcrinls, the fine ash in
the bazin tends io accur in horizostslly cxtongive simata ar beds. 18 sppears likely, Tir
enampls, that mast of the ares an the Boor ol the Bagin fham the Grar (oldest) median dike
o the cullst end (e lower @43 of the bazin] & covered with o bed of =8O Oy, =Z20%
battom nsh, Within tho bed most of o bobsm aib is nearer the centes of tye Tlrst diks

— and 15e ask beccemes Oner with distasee Troen at poisl. With 8 couple exceptions, most
of the ash above that origieal bed is borfosn ash wich a falrly wide rangs of pariscle sizes
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Fig. H-1. & Movember 20068 aerial image of Ash Basin 1| FPL Marting Creek SES
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Fig. H-1. 16 Detoler 1958 serial image of Ash Basin 1 FPL Marins Creek SES
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b Fig. H-3. 21 July 197] aerial image of Ash Basin | FFL Martiog Creelk SES
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Fig. H-4. 2% Apri| 1982 serjo] imape of Ask Bagiin 1 PPL Martims Creek SES
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Ref

1.0

MARTING CREEK SES
ASH BASIN MO 1
FORM TR
HYDROGEQLOGIC INFORMATION

MARRATIVE

“Emvircnmantal Assessment of Ground Waksr and Surface Wabar Quakly - Basin Mo, 1,
Marins Craek SEE" by Hillany Seassclence, Inc., March 1884 - Includad with
Anplicaticon

Mordaing wells instaled srsund Lsh Bagin Mo, 1 wene nol hydeaulically testad and
tharefare most of the information requested in Section 1 s unavailable.  The foll owing

seclion on hydmogeolegy provides reghenal and local information that is available.
Drawing O-24 2661 Sheat 4 shows e ground wabker Contaeurs across e sibe &nd the
basin's ground waber manitoring wells. Ground watar mondonng information has baan
submitied quarerhy 1o the departmant for years.

Hy DROGEQLOGY

11 Regional Hydrogeology

Greund water in the Valay and Ridge Fhyiogra phic Provinoe is genarally 2
subsduesd replica of tha swisce bopograghy, with ground watler lawing fram
rechange zones at highas elavations (grealer pabential) o dischargs zones ad
It @levations (less poberiall. Ground waber may either evenbually dischargs
o the Suface &6 s@aps, springs, and/or sireams, of continue fowing as a
companrent of deapear ow in a lenge r ground waber system

The flowy of ground watar in the folded kedrack of the Greast \Valley Section of
the Valley and Rldge Province is confralled gamanly by jemis, faults, and
bedding plane partings. Enlargement of both primary and se<ondary cpanings
may eecur Ehrough dissoiution or chamical weathesing of the rock material,
which ig (s casa in the carbonate rocke thal undardie Basen Mo, 1 and the
surroLnding anaa, :

Vartical to subsvartical planes of fraciune comceniration ane prasent in e
Paksaroic rocks undedying the sfe, These zones offen repreEsend discrede
palinéays for emhancyd ground water movement. Because they are nearly
yarlical, their expression an the land suface s a linesar faalure, regandlass of
the local topographic relief, Fracture iraces, visible on aif phatographs, are
natural linear-dramage, saildonal and Bpograghic shgnments which ane
prefrably the susface manifiestation of undertying zomes of badrock ractne
iLatiman & Parzek, 1954). Interconnection of these fraciures with bedding
plana apartures: prowide § resenvoin for ground water storage and patfways for
groand water migration. Figure 2-5 Susfrates freclure races which were
mapped in the SES and surmounding area. The ralationship of the regional
fraciura tracas to Ash Basin No. 13 lusiraled im Figure 2-8, which shows nine
lingar features 1hat intersect the basin.
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FIGURE 2-5 :
Reegional fracmure traces on 1991 bass-phormn of the Martins Creek SES.
T 1 5
i LT ZCIENCE = 13
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LESEND

FIGURE -5
i Ovartumad aiclg.  "0I28Y and Fracture races of Ash Basin No. 1,
& Mancring wel showng el trace. © FP&L Mamin's Creek SES,
' : ical (1387),
. s '*"'""" m‘.‘.'u".’_" ard Drake, EMHM; fl*;:‘.ﬂ-.l.
H'lﬂ'm'rmu&:m:r_ — =l
st 1-14
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Grourd water levels fluctuate in response bo the alative smownis of recharge
to, and discharge from, Ehe ground water flow systam. \Waler levels genarally
peak in the eady spring month s folloreing the spring thaw, late February to
March, and preceding the anset of vigerous pland growth in Agnl and May
‘Water levels sleadily de<iing through the summer o Octobar, the time of the
first killing frost, as increased evapotranspiration inhibits recharge te the ground
water systarn. Recharge may then scour unlil the graund freazes, therefore
inhibiting the nfilration of precpitaticn.

SGeveral geolagic whits have been identifiad underlying Ash Basin Mo, 1. Thase
units Farm hao major aquifers confroling ground water Few and mevemeant in e
vicinity of Ash Basin Na. 1, The shaliowar of the twa, refarmed ta as the sand
and gravel squifes, includes sand and graval daposils and weatherad bednock.
Undértyng the samd and graved agudar is the bedrock aquifer, consisting of
relatively competent fractured Badrock of vanous Bholagies. Alang ihe basin's
ngrtheasd mangin, depesils of cobbies and bouldars hawe been idendifiad.

These deposils ooour betwaen bao $and and gravel deposils, with weathaned
EBadrock Dalow.

1.2  Local Hydrogeclogy
Sand and Graval Agquifar

The sand and graneel aquifer is the uppermost aquifer and s composad prirmarily
of sand and gravel deposis. T his aquifer iss dreclly above bedrock across
rmgst of the sibe, except along the northesst end of Basin Mo, 1, In this area, ihe
geologic log for MW 8 identifies a deposit of boulders and cobibles owvarlying
bedrock, wilh he sand and grarvel overlying the bouldars and cobbles, The
gealsgic log for MW 1-8 identifies deposits of sand, grawvel, and cobbles. with an
interbed or lens of sand and gravel. Bedrock was not encountered dunng the
S0 feed af drilling for this well. The coarser deposits cbaarved in these twe wals
may possibly reprasent & buned paleostream channel Table 2-1 is @ summary
af the wanous hydrastabgraphic units idenbdfled &t the Martine Craak SES Ash
Basan Mo, 1 site, incuded in the table are renges of typical hydraulic
sonductivities and paresities for @ samd and graved aquifier, Site-spaciic
hyydraulic paramaters arg not awailable.

The seedimarts making up the sand and grasel aquifer beneath the kasin and

surroumnding area are generally mixed fine 1o coarse sand, fing io coarse

rounded graneel, and rounded cobblas and baulders, Thedé depasits range in
= Hhickness from 27 and 32 fest mear MW & amd MW 7, 10 greater tham 50 feet at

WY 18,

Cecurring direclly benesth the mived coarse sediment daposils is weatharsd
madrock, containing rock fragments, open fraciuras, and sediments derved from
wedthered parent maleral, The parent badrock undertying the northesestam
ane-hird of ihe bakin congiste of limestona with some Interbedded dalamite.
The southeadien hao-lhirds of the basin is undaran by predominantly dolomie.
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The dapth of weathenng for each of hase liihologkes is unknown dua to the
iimitad depths of the walls deilled for the Ach Basin Mo, 1 ama.

The depsh o water in the sand and grawel aquifer ranges from approdmately 3
t 3 feet balow the suiface aleng the eastem side of Ehe impoundmant.
Figurs 2-T i% & ground waler alevalion map of the Ash Basin Mo 1 area,
consbruesled Trom walar level dela of MNovemiber 11-17, 1882 The muni‘tudng
well syskem conkains one upgradient wall (MW 2-1M) and ihree doswngradiant
wells,

TABLE 21
Hy-draulic Characteristics of fhwe

Hydrosiraligraphic Linits
Manins Greek SES, Ash Basin Mo, 1

Linit Hydrawiic Poragiby
Condustivity .\
iFiday)
Sand and Gravel 107 1o 107 ' 25 - 40

Limestone/Dalomite 107 0™ E. &0

* Valwas obfaned from Ereeze and Cherry, 1575

(MW 1-8, 1-¥, and 1-8). The upgradient wall s complatad in bedrock and is
located norttiwast of Basin Mo, 2. The three downgradi ant ssells ane disirb ued
alang the basin's sasterm penmeier beteaen tha basin Bnd the Dalevaie Fiver
All mepnitoning wells ane screenad balow the zone of seasonal and yearfly ground
weater fechuaton. This indicates that wall positon and screan length wens
adaquataly chosen ba menitar e souifer

hanitoring wiell MY 1-8 5 the anly well constrected entirely within the sand and
qraval aquifer. Wells MW E, 7 and B are constructad primanly within he sand
and gravel aquifer, with a smal portion of the walls constructed within the
bedrock. MWs 1-8 and 1-T were installed to replace MWs & and T and basically
panetrata the 5-Fae mabénals and were complebed fo the same subsurface
layer. Smah 9 sonal and yeady fiucuations in ground waler elevalions acrss
tina sita imdiczata the sand and graved aquifer to be & refatively static system

(Bloara28).

Ferurpations of the watar-ewel contours indicats thet Basin Mo, 1 is affecting
. ground waler benaath the site. A componaent of radial Bow in the Bow feld s

whperved aleng the southeast end of the basin, a5 the conbours are apparenily

b=pwing towards the rver. 4 steep gradient is obsarved beteeen the river and

" bpver Wills 1-B and 1-T inslalled since 1982,
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mznitering wadls MW B and MW 1-8. The siuice-pipe inded for Basin Mo, 1 iz
located in the upper partion of tha basin near these wells, and the watar lavels
observad in these wells may indicate the pressnce of a ground water mound
creabed maar the inpul freen the shece pipe.  Based on the ground water
alevation contowr map, i appaant (hat graund water in the 2and and graval
aquifer discharges o the nver. Some of the greund water s discharged along
thi basin's southeast mangin, with oiher of the grouwnd water Aoy directsd
soutfwe 5, subparallel ta the river along the terace. Ground wabar fiowing in
this direction might possibly be infercepied by domestic wels prigr to resching
1R Fiver.

Bedrock Aquiler

Lnderying the sand and graval aquifer iz tha badrock sauiter. This agquifar is
carmpased aof generally steeply dipping, southwest-norheast siiking, competant
limrestans and dolemile, Bedrack bensaih the norfwweasiem one-third of the
basin consists of limestons and interbedded dolomite [Epler Fermatian). The
remaining southeastem two-thirds of the basin is undarain by dobormite
{Fickenb-ach Formation). Tabde 2-1 = a ssesmmary of the varous
hydrostratigraphic units identified at the Marting Cresk SES Ash Basin Mo, 1
sie. Included in the fable are ranges of fypical hydrawsic comductvities and
porosdies for the bedrmck aguiler. Site-speciic hydraulic paramebers are
|acking, Dacause onfy one of the Basin No. 1 monitaring walls = consincied
solely within the bednock aquifer, and hydraulic imsting of this wall has fmat been

perfomad.

Monitorineg wall MW 2-1M is the only well complabed entraly in bedrock.
Seasonal and yeary fluchuations n ground water elevations sinca indicate a
rmacermum fluctuation of approximataly 15 i (Figure 2-8). Watar edavations in
thiz bedrack manitaring well rangas from approcimately 215 o 200 PLMASL

The gradsent of ground waler flaw in the bedrock aquifer is unknosm dus o the
lack of desp manilaring wells, Upward gradiant s axpected in the vicinity of Ash
Basin Mo. 1, a3 the river represents the major dscharg e pairt for ground water
in the region. Upwand fiow from the bedrock aquifer would exploit steeply-
inchned bedding plane partings, and naar varbcall zones of fraciume
concentration, Ground water from the bedrock aquifer probably dischanges
upwveard imio the overdying sand and graval aquifer, which then discharges to the
rivar,

1.3 Regional and Background Ground YWater Quality

In & rder to accurately delesming the eff- . of the basin on grownd watar, it is first
necessary 1o characi enze the upgra- 2ne (packground) waler quality. Wall 2-
1M, which ferves as 1he upgradien-well for regulatony purposes, was mosi
Appropriade a8 & source of background data. This well yields waters which
typical of swalers of the region and is not impacted by the operation of any azh
disposal facity, However, neirby farming practices sormetimes causes high
riilr&Ete ey els,
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Thass dala were companad io regional waler quality data for the aquifers which
undmarie the Sasa a5 shown on Table 2-2. The carbomate agquifers yield hard 1o
wiery hard, slightly alkaling water with appreciable calowm, bicarbonate, sulfate,
iron, manganese nirate, sedium, and moderate dissolved sofids. The sand and
graneel aquifer yiekds saff, slightty alkaline water with appreciable iron, soaliem,
and sufate, with low dissolyed solids

20 SURFACE WATER QUALITT

PREL, in sxaparaton with DER, has canductad annual arvirenmantal monilanng
sludies of ihe Delaware River to determine the effect of the amtire Martins Creek SES
an fiver quakty. Hona of these surface wabter shudies. specifically fargst the ares around
Basin Mo, 1. The scope of these shudies was (o assess (he overall impact of tha
Martns Creak SES on waler quakty and biota of the Delawane River in 2he vicinety of
the SES. Some sampling poims in the brosder sludies wers located near the Basin
and can be wsed o calegonze waber quakty i the woirsty of e basin (Appendix E of
the Mittany Repo).

Surface walei Guakty rasults collestad soncumanity with bialogecal sampiling inde abedl
that chemical impacts on water guality dus b Maning Creak SES operafions wene nod

sagnificant.

& biological sureey of the Delaware River in the wicinity of the Marins Creek SES was
conducied in August 1888 (mast recant dala availabea) during kow Plow cond fions.
Results of the sursey concluded that dschargas from the Martins Creek SES were nol
ahvarsaly &Neckng ihe fish community ©r benthic fauna of the Dolswara River in the
vicinity of Martins Creek SES.

A copy of e study report "Environmental Monitoning and Surweillamce Program -
Deslaware River in the Vicinity of Martns Cress 5team Elacinc Siaton - 1939 Studes™ 2
includesd wikth this application, This repart documsants the results of bivkegical shudies
aleng the river raar the plant.

I addition, the Latest surface water sampling daia for the river is agpanded to this
narative.

ADGE oG ansc)
Attackhrment
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1.1 Parpase aand Chiecrises
The parpres af hes sepom 15 o respond oo the Depammrent of Envirorescatal
Frocection’s (DEFs) Pie-Denial Lexer for the permtting of the Masring Treek
OCE Daein Mo, [ dawd Jarpary 20, 199 Flold amisices Luve Leen coshizoal (b
address the conesm chee Mr. Eober: O Wallecg, DEZ, voiced n those lerrers,
cpecifizally that o liver weivar at Bain Mo 1 canrar be addiesed due
bydrogeclogml urcertann.  The Lk Complated wee developed o collect ohe
v asars infreranon mowerfy a demiled concepnn] madid of e hpd-npeolagy of
Fasa Mo, | owhal is the basis o e AR wrgsharing nerwork

spezidicilly, the objectves of this reporr ars:
1 sz the ceneeprual moddl fnd bydrokoge creena o exaluace che aurment
Fasin Mo, | moneonmg well neraor;

1 Dwcdbe tue fleld worl char is being corducted in muppart of the permic
rercwanl mnd doseribe whizh peemit requ remann cu field woik will
uacisfr; aaxd,

1 Provide all feld information currently aveilabls.

All fidd work desoribed In vhis renom was complerad between bay 13, 1998, and
Jume & 1948, bar cemnin pamiors o the dem arnbei ore o per ovel oMe wed will
ke asbmeted n anaddecm ta this repert, to be stbmecred onor befoe uly 04,
1995, Thew irsrn will be desoribed in moee derwil in thei- anpeegriste oecreme

.I’.pplrﬂi: A conesire sevarnsl bems of :l\.'lrr'lpmJurall that ware submiited = the
LEF during e pooject ircled ng:

1 otk Flan Culire foa Permir-Belated Actisitiss ar Basias 1 and + o
sigpport Majer Pemmet Modinication Applicarion, sibmirted o the OEP
o by &, 1998

2. Suenansy ool tiuedie of ficld evives we be voanplaosl ooz FP&L
Matins Credk JES, subumoead om By 14, 1998,

3. Summary of Gied scivities complesed ar the PRSL Marcing Cresk SES
dudiang eve ek of May 13, 1908 gybesiced on Moy 26, 1594,

4. Summary of Gjed seivitkes 2omplecsd at the PR&L Mertms Creek SES
durimg ez weeks of May 26, 1998, and June 1, 1995, jubmitead on June
10, 199e.
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1.2 Ohgandzation of Report
Section 1 of this report provides an intoduction to the projecr. Section 2 provides
the cite senting i onder to provide a framewark for the subsequent conceptual model.
Sestiom 3 describes the specific field sctivities that were conduceed and the permit

recpuiremenes that they will sarisfy.

1.3 Project Background
Fennsylvania Power and Light Company's {FP&Ls) Martins Creek Steam Electric
Station {SES) is located along the western bank of the Delaware River, in Lower
Me. Bethel Township, Morthampron County, Pennsylvania (Figure 1), The
Martins Creek SES has been in operation sincs 1954 and has two coal-fired boilers
(1 & 2) and twoe nataral gas fired boibers (3 & 4). Boilers 1 and 2 burn binsminous
coal, and collect fly ash through the use of elecerostatic precipitators, Boilers 3 and
4 burn navural gas and produce no fly ssh. Bomom ash generated ar che Marzins
Creek SES is disposed of in the starion's Basin Mo, 1, located directly scurhwest of
the power plant along the west bank of twe Deloware River. In the past, this basin
teceived fly ash as well. Fly ash generated ar the plant is presently disposed of in
Basin Ma. 4, a lined Basin located north and wp gradient of Basin Mo, 1.

1.3.1 Historic Sampling and lovestigations
A number of geophysical and environmental investipations have been conducted at
the SES. These are summarized in Appendiz B, and referenced where appraprione in
Section 1

Cuarterly groundwarer sampling 5 conducted at the Basin Mo. 1 monitoring wells
for the constitsents shown on Table 1. Ash-related constituents including
alkaliniry, dissolved calcium, specific conductance, and sulfate (hereafter referred
to as indicator parameters), as well 85 @ number of other inciganic constituents,
hawe been consistently detected in the wells. Graphs showing the historic tends of
these constituents at each basin are included in Appendix C.
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1.0 SITE DESCRIPTION

2.1 Site Setting
The purpese of this section i to describe the physical setting of the Marring Creek
site which will provide a framework upon which the hydregeobogic conceprual model
i developed.

210 Climate
The humid continental climare of Marins Creek and the surrounding region is
characterizad by worm summers and mild, moderarely eold winters. Temperatures
range from an average of 15.9°F {-3.9%C) in January, to 7187 (Z2.1°C) in July, foc
an average annual temperature of 49.5°F (9.7°C), as measured ac the Scroudshurg
climarological monitoring stacion, 1951 to 1980 (NOAA, 1991,

Precipitation varies monthly, with more than one-half of the total precipitation
oeeurring in the months of April through Seprember (USDA, 1974). Heavy rains
can cceur throughout the year, with severe thunderstorms generally cccurring in
the spring and summer months. These episodes of intense precipitation may
occasionally cause flash fooding, especially in low-lying areas. Average annual
precipleation for the Martins Creek azea is 48 inches, as measured s the
Seroudshurg climatological monivoring station, 1951 w 1980 (NOAA, 1991 ).

1.1.2 Soils
The Sail Survey of Morthampton Couney, Pennsylvania, identifies soils in the
vicinity of Ash Basin Mo, | as thost of the Conotton-Red Hook-Urban land
association. This soil association typically cccurs in oearly level o moderaely
steep elongare bands along sreams and the Lehigh and Delaware Rivers in
Morthampton County, These deep, well-dralned to somewhat poody drined soils
develop fram underlying sand and gravel on terminal moraines, kames, cokers,
our-wash rermaces, and flood plains.

The Basin i surreanded by soils of the Barbaur, Conorren, Middlebury, Urban land,
and Washington series (Figure 2). The Barbour series is described as nearly level,
deep, well-drained fine sandy loam o fioe sand wils typically cocerring on floed
Plaine, alluvisl fans, and low terraces along perennial soreams, These moderacely
tapld-permenble soils develap in mixed alluvial macerial. The average sl and clay
content in the subsoils of the Barbour range from 9 to 63 percent, with average clay

NITTANY GEOSCIEMCE e
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sonrent in tie tange of § oo 13 percene. Berbowr sik lscared alene smsl] streams
sre ocemicnally leaded, aad o sessenol bigh satee bl b wumlly cocosnmened a
deaths grearar than 30 bwches below the surfsee,

TFe Trmandbnm aeries ic descrieed 2z m-a-rr? lewel a0 vy chesp .‘I-d-p_ sl L drarraed Fina
grevelly sl lomr, prevelly boam, vy pravelly bxam and grivelly loars solls
wpically eccumirg an gmselly surmask, cermeces, in wlley 6ill enc kames. and cn
enmingl meemees. Tliee |q..|'rl|" l.l:ll.l:].u: il |l|:w:.u| i aew o) glacizl deift
sontmining many kinds of saent matesia. The averape sile and clay eonrene in the
rabacils of the Conorran range from 17 ve 23 porconr, with aveimge clas wmiene ja
the: pange of 3 1o 13 pereent. A szasomal high water mble ks usnaly erccurtered in
the Comoet cade 2t d P i gE than 34 inchar bolew the surfnce.

Tl Makllelmny sevics is desailed a nza by kel deop, oealeasoely well o
wmewhat pocrly doined dlt boam. saedy loaew and  omn sdils opically accurring
aun fleand plase along ermdal sweams  Thess modessly priceecbls i develygp
i msed allavial warerisl. The ave-nge il and cliy conezne i the subuoils o the
= | ﬂ-:":burr rEnge from 15 = Eﬂ‘p:r::n:, with 1virge -:ll':r contzm: 1o the range of 3
m 14 prroent. Middlebury soils in some location: ane sibject to tlooding, and &
ool Figh waser able i: weually sncouncered st deprhe from 12 1o 30 inczhes
nelow thie sEfeoe

The sl survey defines much of dhe ares surcunding Ash Besdn Moo | as Udan
|ancd -IE:!.I\-: 2, Uhkan land da defired n: that which baa CavErEs of cigriee-flve
percent (45 percent) or zreater by boildings, sireets, parkicg los, ard acher
stnscigics  Stnsomures obscure the lome, and previcun o Qurent actv tics hove
Jizrurked rhe sail, macing soil dentificat or. imgracrical. The arhan saik i dhe
visiniey af Arh Basin Na 1 have baan 4 b 2w sl d i P d in mixed alkicial
mateval oocaring on a snoody moslighth, concare food phuin.

The Washington seies iz described @ reachy bevel 1 very steep, deep, vdll-drainsd
sil. huan, siley clay boarny clay boam, boare, ard very rechy sile laam soils typivally
agzuiring on smaooch 1o nildly-kase aplands. Thes: modemeh, prrneable wils
Apveleyp in il:r:l'ﬂ #ill and Frost chumed i I | E L'-ll Frimn

limesoae. he WiEhington =43 ofen inclade magping of rock oetoross and ledges.
The svzeage sit and cloy conesne in thes subeaile af the Wechingron ramge fiom 62

0 {8 percent, wiih sverage clay content o the mnge of 27 10 33 percane. Seasonal
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high water table i wually enconmiersd ar depehe gesner thin 36 inches Belan the

surfuee,

2-1.3 lﬂ--\]qa': g—-lﬂng

w1501 Megonal Coology
The hdarins Oreck 5ES and Ash Basire Me. 1 are locsced wirvin the Cirear Wal ey
Zgcnion of the Yalley and Exdge Fapsiographle Province. Tae Crear Vallay s
rhomacterized oy el ] @nd Faaler Faleminle :w‘llrrrr'rar!,l Fewkex, |_'|r\-lr||rl'ni1'.'|nl‘1r
shale and sandstore in the portkem half, ard limemone and dobemie in the
sentnuamm llf. Thess racks renge in age Fean Cambrien re Oiedovician (330 mdlizn
to 438 millon years]. The Oieat Valley has o broed, moderacely desected,
|,|.'rr|l|uri'r\,g wirface with b re modemaoe relbel.  Karebe veeesin s pErETIATG he
soutrem balf of the wpion, a5 svidencec by the resnce of sinkhcles. The
:mr:p'hy hae hern foomed e the P T ef Fuvia erowicn, some [u-righri al o
wasnng, glacual sosion and deposinon inoche sorth and east, and the dssoluteen of
exbarite focke

Cilacial azrielny of Wistominan and Hlinuan oo (26,000 s 75 000 ard 330,000 o
SEOHYY wears mspecrively) hes partially wenobded the opography thiousk sosion,
ard the deposicean o uncareoilduesd deposio b the exoeme norcieast pardon of
the Timar Waller. Clacial sluarcis Tom the nosth, and aikssquenr wermesrm o
deposied till i the uplads e ourwash depostos abmg walley flaons.

Z2:lhZ S Geolugy
Tha Martice Creck SE% & locarsd alwng o norhewr srencing, ocemimed arcleline
Bediock undeclying Basn Mo, L s deniified as the Lower Chidovizien Beebmantown
Giroapy, I pariaslsr, tha Rickansach and Epler Feamatiora (Fijuse 3} Badding
acrass che sive is variablke, ard Jepenck vpon the posicen vAth respoon o the Nk o
folds withie the arsa  Inoche vicinitg of Adh Pacin bln 0 dip ic generd ly simep and
powerds the southeast. Olaca. and alfuvial Jeposite overls: becrock admss the ae:
Thewe deposit rrge in texre from cloy ro gl Becent alladal deposis cuery
the glacial deposits, o e direcily on becrock The albnnumn ranges inorecrore
from. cof ad six o eand, gravel, and beadders

Tree Fockerbach Farnatbon coours beneath che southenstem rusahird: of Asy
Bawia Ma 1 {Figsrs 51 The Rickenhich ic comrined 20 3 Free m cmoerssogreined,
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|l|]'|r.mh'|i||rr|- (o] npu'llilma'l:lrl'rp':.l et R-\.Iinrnrry hreccia. and bacded
ard rodular chwoy are commen o hes Formadon. The Rickenbach has a moral
thickses of approzimamsly 500 o 550 feer in this ara 1IDaks, Spetein, and Sarca,
19533, The Rickenbach liss comfomable abore the Sconehenpe Frmarim, wirh rhe
wanpiant deiailed as dansitivaal lwo e linsstooe o Cie Gll:u!:hnw_' By
doomite o the Aickenbacl |Hobsom, 1903 ) | e Bickenbach can be subdivided i
an lower and upper menber. The lower memser is decnibed 5 ¢ mediun-prar oo
mecdinree derk: gy, Firue ¥ = :al.r::h' rn:p.-:rr:tl.“in: dalemire with chadacizaisii
mizsstee, and genemlly ror-Banaend bals, The upgér member s compaosed of lghe-
griy o medism-gey, micomyaalline o finely megcrenllne dolomire with
irtetbedded fine grmined cherr, snd o 2one of quertacse bede, Jedding in the cpper
member |5 genemlly mfommly thin and laminaed (Gobson, 1563). Fracoures m
the Rickerbhach Formmtiom consist pr marily of moderiee to well developed, regulaaly
spzeed, modaamly akurdant, soeeply and gencly dizping Bodsy jaine: (SGepsr and
W lsbaeen, 1302). Mam. o she LR T L, lae s s filled withy cal-ire.
Wall-developed cleavage has been dentified in the area of Marvins Cieek, and has a
Aip o appivdmarely 45° o the srheas (@ esren Dinphgieal, December 10371
Jesium, fracruscs, bedding, desvige nad aciuricnally-enlanged channels pioeice dae
Rickenkach Formaion with a ssoomdary porosity of low 0 nodemes mapninade, arl
high pemeabilice [Geyver and Wilihusen, 19821,

The Epler Formation occun bernzath the northwestern caethird of Adh Basin Ba
(Figure }). The Bple: i desoiibed e an immerbedded, verp fme grained bo
cryprogranalzr, hight- o0 wedun-grar lmestone asd fices oo msd ur-grained,
ligae- tc dark-medum-gray delomire. Bodar and belded chert, and s=ds inc
luzsas of coeheaqaperzire are obgerved wichin this Formatlon  The Eple kac a cotl
thicknes of spproximarely 630 o 800 feet In ch s sres (Cmike, Epsiein, end Maren,
1939]. The Epler Fosmaticn lies conformably above the Rickenbeck Farmanor, with
the Froncact chseribed ae .‘gril‘hrlr'h:ﬂ firir the |H-|-'r‘||'|"||h:n|'|.r||.' I rnestnne o the Epoer
1w che abbombe of e Rickenkoch {0 Bulzon, 19030 Linssaone iodie Tewer pan od
the Epler & crpprogrinular with large amomnis of dolamice morclirg, especially ae
the limestene-dolomde contacts, In vae upeer poetiore of twe Formation. the
lowesiomrm & charaore-ieed by large amounn of cilesrenine e imined witle
ligrzstore pebbles end invemebrme remams. The dolompe s moerly
mizrocrestalline o finely negacysaline, and is common thowhoet the
formnticn, acourring privstly oo mording end beds, The bedded dolomise s
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eqrecially common in the lawer ane-hell of the frmaricn and near the cancams wigh
il]j wocut boninetions {[ebson, 193], 31'.““@ P& Sulh.ﬂ'l'r innwforied !,'ﬂlll:“ 1wl
developed, and thin oo flaggy. Fiacmes in the Epler Farmanon coaset pemariy of
will vo poonly dovdeged, modene:ly spoezd, moccnidy aburdane, oen and seeply-
dipping o venicl jomE eeyer and Wikhoasen, 1"8:). Well-develaped cleavape
hax basr dderuificd in che ares of Marons Creek, and measured te have a dip of
approximarely 437 (Wescon Deophysial, 196%).  Joines, faciues bedling,
rleavape, and soutionally-eolargsl channek provide the Epler Formatdos wirs a
secondary poresioy of bow w mskorae magmioede, and bew pemmeabiliog (Geper and
Wilhysen, 198:).

Hacial -'l-rn-:i-:_ rancisling o e, HH""'L Fill, amad Fl'I'III'l'I MOr T o
excourtered on the Marties Creek sive Mepped locacions of the deposats ae
liminerd pe tve nesthemn portion of the SE5 and Basin Meo | with & finger af the
i ||||.|.|.|.|l|.'|i|q iniw e Ceitial [LERTETRE | the Daoiu. Thex nwiciinls wes
deposited during the W scomitean and Hllinoksn glaciion (28000 - 75,000 snd
5000 SS0000 years, rerpeaivalyh. The burcy Till accurs ac poarches of thir,
pEay clayey tosi oy il covenng wa o U percent of the ground sunane (Socolow
1#A1). Serstified dealt deposis are encounteeed slong the reraces of the Delaoors
Fuwer, with the nll depesics occupying che valley flooes. The stratified Ao aoag
the dwer and s temaces. Fowever. has been subdectad to rewccking and redewsin or
||_- Thuvial prLRESSES, J.!.mil.l]:f PENCVInEG O shirdore i lwse st ilmie: i|]:|..1.il"iui il
raterial a5 gliclal deposin. The material presers beacich dhe Basin comsists of
varying thickncmes of ;|l.-:ill ull ;in:in--ﬂu'ril] mred Tarvisl Jnr.da' pravels, 'Ias
hewlders, samds, ind slts, coe exrent &nd thickaes cf vhict have been modiied by
aracian ad pedepositbon (Wernon Qeophyzical 1987}

Lher !:r ag s E.lu_ al aind l'lu'-l.-:.-gla-.-la d:l.p.lﬂ.ﬂ- are noce tene b albavial |J:|n.n-\.iuh.
Them deacai: consls: of clay, 4lf, smrd anc grasel oserlying lag pravek enc
beuldes, ond cocres @mnd wnd grmash. Thars cegocite ars she resuk of shennel
erosion and filling, and overbark degos tion (Weston Lieophysicel, 1987). Previous
geolagi= imvseaigarime of e SES and Bavin bn 1 hase idemiifi=d pesearinl paec-
treen channels sorois the verrace occuplzd by Basin e, 1 (% esrom Ceoxhysical,
1985}
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Poring logs, showing detailed stratigraphic informarcion on the area around the
Basin, are presented in Appendiz . This information is furcher discussed in
Section .2, Conceprial Model of Groundwatet Flow.

2.1.4 Hydrogeologic Setting

2.1.4.1 Regional Hydrogeology
Groundwarer in the Valley and Ridge Physiographic Frovince is generally 2
subdued replica of the surface topopraphy, with groundwater flowing from recharge
zomes at higher elevations (greater potential) m discharge zones ar lower elevations
[less porential). Greundwarer may elther evenmally discharge o the surface as
seeps, springs, andfor streams, ar continue flowing a5 8 component of deepes flow in a
larger proundwaber system.

The flow of groandwater in the folded bedrock of the Grear Valley Section of the
Walley and Ridge Prowines is controlled primarily by joints, faults, and bedding
plane partings. Enlargement of both primary and secondary openings may occur
through dissolution or chemical weathering of the reck material, which is the case
in the carbonate recks chas underlie the Basins and che surrounding area,

Vertical o sub-vertical planes of fracure concentration are present in the Paleozoic
rocks underlying the site. These zones often represent discrete pachways for
enhanced groundwater movement. Because they are nearly vertical, their
expression on the land surface ks a linear feaoure, regardless of the local wpographic
relief. Fracture traces, visible on air photographs, ate nanral linear-deainage,
sodl-tanal, and topoegraphic alignments which are probably the sudface

manifestation of underlying 2ones of bedrock Fracoure (Lareman & Parizek, 1964).
Interconmection of these fractures with bedding plane apertures provides reservoirs
for groundwater storage and pathways for groundwater migration.  Figure 4
illustrates fracoure traces which were mapped in the SES and surrounding area.
MWine linear fearures intersect Basin Mo, 1.

Ciroundwater levels fluctuste in response 1o the relavive amounts of recharge o,
ared discharge from, the groundwater flow sypsrem.  Warer-levels genetally peak in
the early spring months follewing the spring thaw, late February to March, and
preceding the anser of vigorous plant growth in April and May, Water-levels
steadily decline rhrough the summer 1o Ocrober, the e of the fiest killing frosc,
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az incrested swpetrmepieation inh il eeaoege a0 fe groasdeoer s b,
Fecharpe may then ocour unedl dhe growmd freezes, Inhibicng the dlracion of
precpition,

L.1.4.2  Lasal ll.:,ll.!l L‘:‘]L‘:f
Several gealegic vhie hasve been Hencified undeckring Ash Basin Mo, 1. Thes
urits foren pws mojor aqufes corerclling groundwarce flow and porement inoche
wighniny of Ash Besin Mo, L. The shallower of he teo, referred o a0 the sand and
gravel aguifer, ncludes sand ard prave] depesin and weathersd bedrock.
U:-d.-ul:,i.n; tae annd apd 5I.1.r|-'t| q Her lo the bedeoel 1 ider, mEing af
rebative y competent fracmured bedrock of various licwloges  Along the Basin's
rwrrhens margin. feposits of cobbles and boulders have been idencified. Tl

ﬂ:_:mi!: acour bitwein tee parvd ansd RFC viel i-p-m:n'l;-. writh ! ] dreck bl

Send and Gravel Agquifes

The mrd and gravel acailer 8 the uspermos! apuiber uader Jazin Moo 1 ano i
composed primeril of sand snd peavel deposits, This aquile liss dineerly above
bedrock acroes the lower portion of the ste, oxcspt alorg the northesse 2ol of Gasio
Mo, . The peclogic log tor sbandomed menitoring well MUY B idenrilies a desosin of
henlders and enabes oveelping hedrock, with rhe sand and pravel cwedying the
buubkior and coolaics The gealugic Ligs o WS G, MW 180 (reoody inealed
sard and gravel aquirer pumping well), and MW 1-4B (recently insmallzd bedrack
an nifar —mimpdr welll idenrity |‘||"'[-|":€| s rf zand, EHWL amul ebhlec, anth inmrbede
or benses of saend s pravel {sec Appeodiz D, Deirech was encouncred ac depehs
ranging from 50 1o 6% feer below groand sicface in these wells.

The sedimens making ap the sand and pravel squifer bereach the Rasin and

5prra_|'nd.iq= rras e gurl.m“r mizad fine to coarms mnd, Ane to cane rounded
grevel, inc reundesl cobble and bouller. Thess depasits marge in thokness rom £
and 32 fee: nzad foromer MW 16 and MW 1-7, w0 50 10 65 ferr ex MW -8

Donering dieec:ly bereath the wiced coase sedirent depasits s westhered bedrock,
coateiiung ook foagrenes open fracturca, and scdimerns dorived from weathessl
peErerE marerial. The parent bedrock underlying the nenthwestern one-thied of the
Pasin ranmcrs ol Bimesbnte with acme shrerlesd ded delamite. The wnetbeacisn
vwartliinds of the Basn s underlsin by predosminandly dolomive. The degal of
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wastharing foe cazh ol vares somidecably, up to 11 fescac M0 1 0 {rzconely
meanlked bed-nck souiier monsmor mg welld, b absent at MW 1-4K.

The |1-|-I-|"| 1t warer bnorhe saned :h"gmw‘l artEer margeq Fr\:hrn schhi,-n:n.J-:,- T oo 35
feet Below the suface along the casters sde of the impoundment. Figire % is &
proundwater sbevarisn wap of the Acsh Basn Boa. 1 sien, eoncresead froas
warerdevel dace of December Z4, 1997, Ar thar e, the averburden monitcring
well vt o] cne 1|[|Hn||h|-ln: well (MW 153 ond hiee I'J\'.u.-n-,n'rl.diﬂl:
overbarden wel s (R 160 1T ard -8, % 12 v completed in Bedpode and s
lecared nombwest of Fasin Mo, 1. The theee desss-pracdions wells ars Cismibuzed
alomg vhe Paudr's emscerr permerer berwzen the Pasin asd the Delasare Biver. Al
eIk armg aells are screerer bolow the e af ceaemal ard paprly ;g-\“,....:l-uu.-
flacnanion. This indicares tap well positior. oo screer. Lenpth wee adegaamehy
choien v mcnitos tae agquier.

bonimrmg well MW 1-3 b ihe anle well consmucond eoively witliio o sangd amd
minvel aquifer. Wells M 1.6 and -7 are scresnsd prinanly within the send snd
EIIJ"-I.'I uq_ui-l.'l'. wich o senll poaticin & the mrezned intervals conarmacred widin

weathered bedrace. Smull sessomal and yestly Muzmations in greandwar:s
ckwvatons acrowm the see indicare the ward srd srewd quif‘_r o b o velimively

st sviem {aee Bgure G

S l:[wriﬁ' menmires af Frgrlulﬂir parcmerere aof thee ssnd amd B.-g,l..-l :11.|.F'u_' will he
reported inan fddenduim o i report and on Form TE.

Bedreck Miguifer
L'lu.l:i|'|l Ry thie said winld Sunl:l. wpaikea i the wiining ol Dosic Mew 11 ke bedrec
aquifer. This aquifer 5 composed of penecidly secply dipping. noatheasr wilong,
wampraed linesiawe and dukene. Dedvwk Topeadfs e aombasseem coe-rand of
the Basiz corsite of limestor: ind intechedded docomiie [Enlber Formarion]. The
vanaining soethezstam wo-thieds of the Dasie is wadeddaio by dovaine

[Rickenbadh Formation).

Wells BB 2.0H and MW 1.8 gre the anly monitering well compond cutich
ek, meseomal and yearly Flucnosion: in grourduwater elevations since [992
indizare o meazimum flueoazeian of 16 fee: in %5 21N {Figur: 6 Depeh o wata
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in B Z-10 rangem fom approgimanely 35 o 69 feer. Deprb me saoer m MW 1%
was approvimancly 29 feer when ir was drilled i oy 1998

Cete soecil o measwies of dhe [I.:ﬁll:u.l\: Ptanicieis ol i Dadua uq:lﬁr will be
eepatied Ir @y sddendam oo dhis wpor: and o3 Ferm TR

1.2 Concepmual Model of Growndwater Zlow
The Praiproue of chils sescbon fe vo d".'\-“'!'t\.'“p A i\'.lln'.:pl.ua| nnale. Lﬂ'ﬂllllﬂ“aqrr o meas
Basin Mo. 1. This 5 sceonplished oy reviewing Basin comstruction and Sibroey
baceprannd geclagy hpdrageslogy, snd cli A thoccagl izview of ol leadsae
muality war mrovided in the Envinmmentd! Aaesmend of Greundeaer md Simface
LT !:'n:‘fl:ll'l Daan Mo, 1 :}‘;i.l.l.ﬂl'lr oeostreine; loa,, Mach i';“;‘lljl wnal s

surcmer 2ed 0 chis section o evaluar: the characterizties of thoe -onsiiment:
l;l:p.-.v:.'\:J in the b lcachaec.

P11 Bisia Me. | Conmruction and ']E:nlinu:
Ask Basn Moo 1 wes conssruzred in 1954 by =xcaeaning solls ineo the allivium
motcral, above the soturaped reorstials, The beoma for thiv unlined comfen
imypourudmend wete constructed uaing the excavated on-site maeale Fallawing
i constructisn, Bain Moo | reccived fly nah sred Socecon sch sloicsd woil: waie
The disgosl of fly ah in Bain Moo | wis ninimized after the corscucrion of Fasn
Mo, 2 in 1073, ard £ now recebmer fly ach onls © ¢ contingeney sac adher Jies bagins.
Fly ash i now stored in Badn Mo 4. In (976, dhe capazing of Basin Mo, 1 wos
incicmss] by miing the beem 5 feot. Thic dbpsal of scttem ad in Basin Ha |

wontinwes 10 the present, though the rajoricy of the bottom ah geneaied ar
kiaming Creak ix pm:mﬂ and ecld for anci<kid mcterial,

Basn Moo | ociupics mughly 24 s ind 5 aoprozimately 600 feer long by 634
feer wide It iz barcersd 1o the northues by railecad nsces and & mmall <6, ricing
e Ash Badirs Mo, ) me 4, and che indusciad waice oearmmerr “stiliy (Figare 10
The SFR aad awevdage] hi ||‘!l'|-,§i Ardiee the morthenst sviere of Adh Bmin Mo L
Tha sourhaasemm bourdary of Pasin Moo 1 0 defimgd wy the Celavare Kreer, which
pan: approwimansly 157 feer o rheact of the Pacin '.'i'illrh:-ﬁi!tﬂ'r-n.mirg
Cupheaghorn Creek formes che Beoln's souchesse boundary. Onoos way oo i
Az prdar aa the Dielawsre Blver, Ciaghoighine Cresl flawe ai-kin
approtimasiy 100 feet of the Pasin's southwest comer. A1 this pomt, e ceek
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takes 3 snthaest i ander, @ conceroes owing to the mver. Sochwest of
Cighanighiom Creek are residenrial prperties the claest of whidh is appesseatals
S0 feer scuchmest of Ash 3esin Moo 1. Acses of reskdennial wels noche vcirary of
Basin Mo 1 are cuoaitaced aanvmlly be PPa&L.

The Basin bas hiweaically boen divided ineo werlone. A series of s swesis
trending dikees zre observad on the as-built chemarics of Adh Bein Ho [0 The
dikes comnist of o pose of execvoned agh wits o mantke of corther, mascnial.

Liischarge pipes alow rhe flow of waes from one side of the dikes to the ccher. The
oo mecent dike divider the Bacin inte a rarhern ond seudseen seelion, with the

narihern secton sccupymng apgrocimately rwo-ihrds of the ennre basin acea

Fuikesl boieom ash enrens the norhern pomion of rhe Jaain fean 2 dngle pipe

| vaied |.||.l|u il Dhizin's sem Jocusd I.l.lullli.'r. niﬂ.lll.lﬂ: o the pipe B
approsimate]s 288000 pellosa per dey of sluice wacer, amd 8.4 tons of boeram adh
Tl abulic warer poads samcwhar ae che dischage point ad Mo aspnosives ely
100 fest befare it poeads oue and & complesely infileeatsd  The level of ah in the
neribarn parhos of e Basisy was \'.lh,gihl.".'r |"l,5]'-:r, but musch of the ash has been
ezcivared and mmoves for wse in the corstraction of Basin e, 4. Tae rermaiming
matzrisls ac n misture of botton end Ty sch desosiczd e the Basin T 1954 s
1970, and bettom ash degosited bom TR 1o present Prior oo shaicing inco the
Busi, the botom oeh 6 orushed o o nomidrol cae of 1,25 inches on bas The shice
warer 5 not nearzzleed priar oo dischergs mim the Basin.

The seaithern oee-rhird of 1thie Fasm s filled wirs s Thae aefics of the odh s
mehaively fak, wits e peaplel] somaue aluag e sanlses ooomer of dee
Basin. Surface discharge of Basin Mo, | sates & conerolled by & weir conaraerad
u..LlI..H_ du soambesicerm cmd o the Basbo. DH-C]uI.E: i the Dhein dllal.gh ahe

outler stcture is enly observed dering periods of hich precpizion sndlor onow
mel. D’i::l'l.n'ﬂ:-: fom th: Jusic’s autlet structure o the Diclaware Mivey bs

repulaied under KPDES »e:mic Mo, PAIDIIERY

A water halanee that sreou s e Pasn ineakes and -'l'ilu-h:'p-: wze comnputed in
thee Evnncnenmial Asesmerl of Fromdwerer ol Sirfice Wk Sty Basm va. |
{Himranvy Cevsc eroe, Ine, Warch 1594). To simmarie, the soerberm ashelieidon
of the Besin reczives an mverge dally Inflon of 296000 gallons per dey from the
hottom a=h jet pumgs. Precigitation oato tae ash-ilkd Basn acoounes for sncrkers
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warer mpwt o the Bain Precipiation monas evaporation snsounts to
E .l 11,400 P 1] pas Jl:,l [Mittanr Gececmrce Inc. Mosch 1904 ¥

An asdgred elevarion of the Dalboanre Biver (200 “eer msll wus obtained rom lange-
scale opopmaphic see maps. & serveyed elevation of the Lelaware Biver Fas heen
meamned ard will be prociced inoan aldencum o thiz repore. The warer EFalarwe
irdicases the exkboence of an Kijpiat -ﬂl\.l'l.'\l'l.lﬂ- of 2079 400 lq,ul.”ull: pre e that ses TR
the wrderly mg sened aned grvel aquiter.  Sources for this aerals nduces Basin
Mo 1 nfuent and srecipitetion.  The Deloware Biver receives the d schaige from
e smind 2wl Elaltl m.p.ll!lu.-\, the by hl-i-'\:l'l.'lu'l,l; & el Uiak wansld prsuially =
afecred by Join leakege (Nitary Gessciewce, Inc, Marck 13%4),

2.2.2 Basin Mo 1 Interoction with i\gl.ul::.'.u

2.2.5.1 Growndwiter Flow Grdicris
The gradiers of proundwarer flow in the aren of Bain Mo | B gnerally north m
wuith. Ferterhatioms of the water-laal rontenrs shoswn on Figurs 3, incicate thae

Dazin Hue 12 .||_l|:\J.l'||_q, .sl.!.'l.lll’l-l-“tir pear the Basine A seep gL o HesEmL

berween the rives and moniconing well MW 18 The shdce-pipe inle: for 3asin
Bl 1 i bwared i dhe uppeer pevrlion o the Pacin misaan this weall, weed b water lavels

observed n bW L-% indicaes the presence of a3 local poundwarer moand aeared
ruear the mpur from the sluce pipe. Based on Figuee 5, it appears chat groundwarer
ir the sand ond grovel gq_lld:--r iz .'l'i:r'l:.r[ln; t rhes Riuver

The geadien: of groandwoer flew in che badrack aquifer, 35 slerved betwecn
upgmdere well I3 and e new ad] 2% 159, 2 ako toward che river,  1he saer
levels in sdipornt wells MY 18 and MW -9 ase veny smila. The acnea. pradienr
will b aszerained whon 3 arveyed slivation for BAW 1 7 & ovadable. Beocd on
recenn feld aork ir appenrs as though the water l2vels in the bedrock ared the sand
and grave mquifen cre appreximarely KD fee asove the beve of the Delaware Liver
A very ainall gradient sxiscs barecen thie unit indicaring that de —ngranzn
werpcal fion i very swall and che primary component of flow in botly unit: lkesal,
tewerd the River. ir botk unib.

The aquifers e por ienlaresd far one areher ond coneector primar by ozt
wiee ‘racmmre: o0 seeply Inclined beddirg planes in the Sedrock aquifr neer the
sind and grivel wpuifer. The incercenmection of the aguiter: will be berrer
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understood when the analysis of the pumping test dara is complered and will be
described in the sdderdum to this report,

2.1.2.2  Leachate Chemistry
It is important to kmow the chemical characrer of Basin-derived leachare in order to
assess the environmental impacts of Bazin leakage on dewngradient waters. An
estimate of Basln leachate chemistry was reported in the Environmental
Aasesment of Croundwarer and Surface Warer Queality, Basin Mo, 1 {Blictany
CGemscience, Inc, March 1994). The estimate was derived by applying dwe FOWL
miede| {Hostetler, Erikson, and Kemner, 1990) to total elemental analysis of fly ash
and bottom ash.  Although borrom ash s the enly materdal presently disposed of ar
the Basim, boah were used becouss of past pracrices.  Marting Creek sshes were
sampled in 1991, The FOWL analysis was performed using an estimared pH of 5.0,
which is that of ralnwaner,

The BOWL results suggested the major sons most likely go cocur at high
comcentrations n the leachare are calcium (395 mgfL) and sulfaee (958 mgfL).
FOWL results indicated thar the constituenes likely mo occur in leachare at
concentrations greater than their groundwater parameters are aluminum, bosom,
chromivim, molybdenum, nickel, strontivm, and sulfare. Boron, caleium, and
sulfane should behave as good indicators of this eachare in groundwsater (Mittany
Gemcience, Inc., March 19945,
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.0 MONITORING WELL NETWORE

The moniinnng well metenck foe Basin Wa i dhovar on Figaee 5. Uneil juet
sccently the ok Fosd boer comprissd of oo wells; thres dovngradien: wels
AN o6, MW 10 MW 18 and ome uperadicne well (MW 1ML B 220 was
wlevicd, w the vmguzat o dve DED, wo ibie upguadicny awnioning well becaee it is
hydrogealegizally uperadien: of Basin Ma. 1 and @ unaffezred by Bagin Mo 2 Due
the bieal digaribaros o gecoge maeriols ME 1M i ascrcened v bediodk,
wingreas the doamgredient wells ar seresned in ke sand and gravel squifer. Tae
abjecive of wele the doengradiens wells iz ro monlos waeer lovels acd qualicg of
proundwatzr i the rard and gravel aguifer tha: mar ke affeced by the historic
s of ash af nflmaron of shakce warea. T scvnee mothie TEF commen: leeeers
il Jannmny 30, 190 3 oew duw g adica, bulecs cguifer montiormg wel

(WS 149) has been sonsiruceed inthe vic ity of MW 18 w0 obain waber bevel mad
woser quoliey daco feorn the desper aquifer. In owerns of bention and consmsrion,
the ability of the moninosing well necvork to meer i dbjectves can be evalusced

wrisig fousr baric eritsria:
L Ars the wale in che dowmngradiene dirscrion of groundsoter fow fom dee
pesurved source!

L A ke vel prrerally ecenly distribuzed abour che downeiacsent
petlmeree of the assumed souce?

3 fe the weel's hydraalically connected ta the rest of che aquefsr mass in
rhz mes o e well!

1 Has he osnemed soatee ofen nffecoed ebe mctuml chemienl <A hl_‘r o
'ﬂlll.‘n wullevizd fims. the I TTRTETY wirlla’

3.1 Pesidoa in Flow Fisld
Th: fieer crivzeda of oo efleilive mondrorng wel neevods is that the wells pre
Frcared downgradizn: of the asumned sooree. Figuse 5 dhows a groundwaee
alevation cortour map for the Barin Moo 1 are -iu:ini: tha Ducemnbe 1007
ruxubonng event. The hideobegic gradient a: oo by De contour nes ama flow
Tmes, b5 peaerally wurk roware e Delawere River ard the momitering wells ane
Leonal iz, il Lie gaaivecoer of the basio iv dbe duwngeedicae direcion of
moandwater low, Theredare the criteria a of dewsgmndient position (s et
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3.2 Spacicl Distribution
The second coceris = char the dewngrsdienc wells are generally evenly distnboted,
reducing tha porentia’ of not dececting a releaie bocal to one area of the asnimm
s, Ax alwwiowe Pigue 5, thie Basio Mo 1 snieming well ceovork meers this
zriterin with three evenly spoced wel botiors clong the dosnpradient sids of he
Diasis Henl, Thee location selocied for B 122 i adjeceat to WO 140 bocasae e
gronikdwarer mound Fom che shiize warer mle seous at hes loacor.
Canssquanthy, M 1.0 & nthe mect liksly bacation o demesr an efest on
grousdwater quakicy in v bedraes dquiter. "1The mound s ceearec by ask [sden
iludee veaer crecving the greavest d ard o gradient fran dha sand ond grovel
squiter 1o the pedrock aqufer present in the vicinig al the Basin,

3.3 I..rljl...ll.ﬂ. Crapncetive o the Mugu ler

The rhisd crireris & thar dhe aelk are deilled and cmametad aich thai the
sacemal izead bue gl Lypdvalic coomesion we e pe, oF de syquife mas n
the area of the well. Prool o this connection is either a relarivelr higy esrimated
ri:]d \Julj.‘l.g will comwrracilon or o I\'.I!l:i-':h' .q.lll thiez-wwrhaiac prcge, wils lhele
Arawdown, cunng sawpbng. Al of the moaioring well: in the Basin Mo, |

k hnxe reltivddy high viclds 15 cacimnezd durisg 1'|ri.|||n5. o
mierras are mlativzly long in the gowl ond gavel acuiter. &e MY 146 and
W 1.7, rhe erreened inrerrale were svrenced theough the cheomeelidued
mateals mo che weathered 2ome of the bedrock. This was done 10 chswre wiiticieat
whertabid brnerval in dhe seresme of the rradifaruagy vl ruring rry awather
Because warer that infllerares from che basin s expected o peroolate davwmwasd oo
the water tasle 2wl then fows bterally toward the river the lncnminng of rke
icpeeas of RS 1-6 and MW 1-1 ot the oved undeir-westhem] Lodunk mierkscs e
aparepalane 10 inserect waret chat hes been bmpacted by the wvin In addition, the
CECT PATE of the 4% 1.7 well aercen iain s bxdreck fescmred pong of seee of
wenkness, smurrad 10 hive higher interconneded porosivy thar the surreunding
sations of weitheeed sedreck W01 8 oW | 8B, and BAW 19 & abo lacasd In
an aea with a high denmcy of bedrock Fricouring Lhe MW 1-Y8 prioping vsir was
rocwliered @t BY pallars pea trinage, demnsesmating goed comnsciion i aeal portiom
of the bk il.'|l||'l3'r.
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1.4 Groundwster Quaslity
wlany years of chemical data are avalable, which zar be wed o evaluane wherher
the wells are effezcively intercepring the water infilwating from the Basin, The
ash chemisry described in Secticn 2.2 can be wsed oo derive wacers wo verify the
-hermi-al r_|1|.'||i'|.l il Banir-alfes gl STIIIFHI‘J.I.'l"-r The conrentmtion: of thesg rracer
T I|A.LII.IJ:- lhawe oo |'|I-EI:":IT|I:-!|.|'|' clevared b de \Ju'ul,;ludi:u.l. nuiluring .w:"al
inckcaring char the manertal slulced Inco Basin M. | 6 infileaimg ot the sand
and gravel squfes ard & being detected i mmples obesined from che moaimring
welle. Graphs showng the bistoric conesnirations o indizatsr pammerers
[alkalining, wliare, sxecfic condocmnee and cdleiamd see meluded in Appeadine O
Teemlly, the concentmtions decaes in aamples from ar % 1-8 are naue
vanable dhan o te ather wells. The concenmmatwoms at M% .-band MW 124 are

meore stable,

1.5 Justficatisn of the Lacation of New Wells
lae CEPUL ST e ook nds im the DEMs julmn.:r ."D. IQ‘M, |l|:||.:lI thuze smw u!:“:, WETE
ured and drlled st Basin 10 bedrock meninoning well BOW 1-%, & pamping well
W 19R, snd an orerburder pumping well, MW 1-86.

Ihe obgectives of tha now wels 50 che Marting Uresk SES are;

I. To dersrming che vermica modkent berosen che mo acuifer unis.

L. To meseuss wait Cualivy of the bedrock aguifer uni: downgradiznt of
Masin Ho. 1.

3, To periorn aquifer cesting on both aquiier unics.
4. Te cbrain watoe ql...ll.w i:.rl.'l_:hn at tha end of each pampin g o,
The fizsz and thinl cbjectives do ot restrmin the locanion of the vells, but Jo reguire

:har the wells be ‘ocated chse togetier to measere o reric:l gadient and o endure
hat weter lewel respamess ind cating irrereomneerion berseesn the sguibees il nos

st mbesed during tha pumping tuee
Obaztive 2 ds the st mporsan objeccive 1 the selecron of sn appropriste

crcathen bor the wells There we tarc scenario inder which sae would be frcresned
n smrer quehicr davwngradient of the basin:

1. To lock for an i ¥ ] ! freem IO Py AR, of
I. To leok for an impacy oo groundwarer from hisole acoiviles

MHITTAMY CEQECIERCEm=
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Because the obpectioe of this imssEtizaeon 3 2 permt enewal noca cleaes e
first sewrarkn b amimmned oo be mes applicable, slrhonph the ides] sslorar wonld
aeconplish hoth.

Urder cumear use conditlens, sk is shileed bo the basin at the acatheamern end.
A sl pond of warcr i prosne e the northeasem and of e basie Tl szai of
thie basin is der.  Because waber levels measursd in MW -4 indicace thar
‘rrur\&wnb:r i beeweo 15 ard 30 foet bolow dae Er\uunl\] surfnec, the waicr alulogd
it ke Basing Imhlrates, Crearmg a ﬂTﬂ’HFIl‘l'-WUI maind directly wnder cha:
poftian of the bacin. Fip.lnl. H h}-’i:: tha ;mudn:m tufnze durlng the Jecamlba
9T groundwiter smampling event A rwdge in the groundwater suface 5 shown ar
tha vertbeasten end oF the bamm os o reule of dhe ach sluicing  The appessimare
arca of ponded water i the basin s delineated on Figure 5. Arrcoy indicare the
Airer o nfpnllnrhnh-r v, 'r|r-1-_|'rru-1'|-lr| Frim hae E\ﬂln-‘lu.:.hr combais g
primcipal direcrion of the oW lines s oo the ssirth-soulfas, n the vianmy of MO
I-k. Flww lines thar rre ot divemed mohe ssuthesoorhesst mravel & mack bager
distance before leaving che basin, likely mixing with, ard being dilvred by, varer
flowing from meorth of the basin,  Pecwse o e progimnity o the basn inflow and he
greurdwaner conligerevion remlisg frosn sban inflow, wcll MW 1-8 15 bcied such
that it showkd mierceptr werbusden roundsacer afecved oy curren: basn e,

Appencin O irclades graphe of the himocie concenmmtione of ndlcorer penmectesn
talka iniry, suliacz, gpeciiic cenductanee and alzicm) 1 che Basin Mo, |
menioning walli. As stitel B osection 3.4, the cobcantations at B 1.8 are mome
vaable thas o the ocher wells  The concenmations ar MW 1-0 and M& 1.1 wre
mere crihle  The rorceatmtione of imedicabor e T {wiih the ewceptlon of
wilfate} are cypicalls higher o MY 1-4 Cocasiomlly e oorcentmnon of
irdlicarar parameess are higher ae W% 146 ard BAE 1.7 han ar B0 1R, kae cnly
beeavse the concenermicn ag b 1.8 hoe decresed signiiicancly & likely
explanmicn foc thiz wariakiling is thar the ndicaror pacamees concentacons ar
W 1-3 are rplilly wifcsuad by ol ooges fn de bseay inilow, whenss cee indizasor
paameeier conceremations in the water at M 1.6 and MW 127 are conmmollal te
hie e ol s azla preseel ko b Lgin and we vela r:l:r wpallouis] |l'|.
changes it inflow, Whea ash iz net being duiced ino dhe basin, groundwater
coniyies to How through the hisarc wh st dhe seme mtz, snd dhe indkcso
pararesier concentratioag ar MW 16 o MW -7 wany lieeke. The upgraciens

HITTARY GECSCIENCE wo
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pramcwater that MY 18 intercepis his bowed through 5 relarively oo
porioe of the basin, 0 whey ash Sluiding s not ocooming, e concergraiors ar
BAYG 1 8 drcresce. Thae primary dicinerion e thor M® 1 E b mepraseneeas of rhe
efkecrs of on-ecing activities in ihe backn and tha:; MW 1.4 and MW 1-7 are

LEpREs i alive ull tle effects of histouic etivities,

The oin-poinig soirce af indizaroe pasmmeres o the moeshs ries apuifer iz the cmall
peorron of the basin whoch recelves sulced ash. The source of indicarce parameters
ta the bedrck :qu'r-llﬂ i tm affectad pertan of tha avarbu-den :qu.'l:ir. if n Joseroaand
prndient is poesin berwien he everbueden and bedicck scpies. K an upward
praddivan wxips mween e o sz wold Lebock oy fas, deeoe s oo pabacy oo
rhe hadro-b :qllif-r

The groundwarzr mourd creared by dhe badn infloo el ocease the dovrmeard
m’u-.'lljn: herrein the ovedarden e Fedreck .1q_|.':|'-l in tue I.'I.'I'I'.I'ih:ul,'“r pOmien ot
the sasin. ln sddition, becase low lines indicate taat dhwe warer dffected by
tdicann puravsen ey e le swideamelezmg, o poricon of dee aifeceed waer
which infilmate 0 the wlmck :|-|_|'l"-'r will e fnaeord MY 1.0 Sevemml sornes of
fraomure concentration &6 mdicae] Iy fracime traces are present o che wsoreg of
BARY 1 8; cuch sooe: increacs tha beoal permsabiling of o bedrock aquidfen. Cither
frecaur=d zomes icentified by peophyeical irvwestigerions, near MY 127, e nor
locaed such cho chey would muescepr groandwaner afecred by on-golng acrivicies,
bt iy irtersect grosndoene offecrsd by dhe himosc aih in the basin,

An addinonz] advantagz o performmg aquifer teeting m che wicimee of MW -5
wan that this well b seecesed envezly in dhe overbusden and cin be waed aa na
obsrvatior, well for testing the cverbuiden unic 1§ W 148 was wsed @5 che
pverturde=n ooservadon well, a vmal of duee rew wells, & gppeeed o dour, mer i
chjuztiran of the mwerigabon.

In comzhisaom, the new bedrock monponing well, MY (-5, vas looued withm 0 fest
of the cxisting well MW 1 8 for cevernl romcoes:

1. The source of imdsaner peomenrs, cgresencelve of wegoing acolviies,
o the averourd:n squider & che romhesstem pootien of the basin, Flow
lime= FTI‘I:'I'lIlI"d‘l Fram a .&rrnrl.r"l.l.'l'!r wrerdran map are rriembed noveard

ME 1 E,

T The sraree ol dsdicarne patEnedErs represatibine nlrn BniTg oerrrime,
1o the Bedveck aquifer b che affecied poacien of the cveibuden oqeif. &

HITTAMY SEOGCIENCE s,
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pathway for ind casor pasumetars to mopazt he kedrock aquiter is only
presen I ¢ downward gradienn exiss beowes the overburcen and sedrock
acuifers. Because of the groundwaner meeand creaned by the inflow o the
buestay, @ dewraverd prsdione i3 lkely wo be moss significanr iny the
vwaihewiein ponivey o sles buosing i dhe vicmiy of M 18,

Eracuere soner have been indicated oy aenial photography ey ew in the
viciniey of MW 1-E; sick zones increase the bocal peemeabilig of 3
bedrock aqaifer.

Whell X 1-3 i sereened entirely s tae pvedbarcen, mak ng it o suinblc
il s aninm poine for “hie aesrborden BPUEET L. 1_1.11-"; MW 1R s the
eawrhnder cheasrearinn print w0 Foctefecrue alemanive, reducing tha
miimber of new wel's Pom foor o rheese

MITTANY GEOSCIEMCE s,
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4.1 RECENT SIELD ACTIVITIES

Hirsny Geascienee propoed Feld vorlk necewary o complsne Farmas 6B avd R in
suppart of the pending permit modificar ans w1 Basin Mo, 1, at & meening with
PuDEF os Moy 2, L8 The work incladed inctsllation of 2 aand and graval aguifer

pumpirg well (MW C-EB, indtallations of & Bedeock squitee pumping well

(B 108D, md monimoeng well (W0 190 and pomping reere for sa-he agofer
The weork is Being complerec as of dhe submoital of the report and updated
infomnarisn and anokesic will b ahmarss] o PaDFP s an addendom, ke

Juy 4, 1995,

4.1 Well Coasirecilam
Three wells were drillec and constrected in the vizinic of M 1-8. A sx-nch
diarperer bedrock pumping well (M% 1-200, wos cogaleed 123 fem, ooomsamh
dismrerer bedrack well {8 1.2), to o depdh of 119 feet, and 2 six-inch dismezer
oversrce punpicg wcdl (B 1.0E), v e Jdgele o 30 fen The locetivne of Lise
will: are shown an Figure 3,

Gealogie logs and wall zanemuction disgrame For the three aes sells are ncluded n
.-'-.pp.:-|'|ﬂ|.'.- . Thes hogs will br fotmsacrad (o Sondoem with page 3 of Fosm Bl

The Aara collecesd during the drilling 58 the wells woll be wed v onjmcion with
buismurh, chiss, e _wmigplene Form 63, Geooophc Infoomacion. Llsing che well koga, tva
cras sectiora will be compleed, & regaied be Section 2. of Form 6B

T add bicn, sha ey doa o the new wells w il be inclnded in Section £ of Form
TE.

4,2 Aquifer Tesidng of Seleow] Wells
The rimar iv-ineh becbock el MW 1AOBY wes iesec o Jure 5 19908 o develop
aourer paratwers (o0 the bedrock aquifer, wsmg BOW [-5, WO 1-6, and MW L-6E
ax chwarvatlon welle  Aa Bcbrer pumquing tesr as condisered on B 13F The
pumping race of 3 gponwas akond e v e e richd o ez vell swaed
dvring