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T CFS |y g o SULFATED ypoy ALK ) "*”““L; TR CORTERFTAL U TAE, B 1166 1F | (BT0OE {33,218 220 774 761408 44,574
s - ; HES RS b AR R ; EL LR L et H wd B e —— — s ) e . - —'\I LR; : ?
TEREE (%) BOREHOLES T3 w1 BDD 400 AL e Bl s 00 Bh sl as | M OR ACED SULFATES | " TRON htﬁﬂgjsﬁfm;{f? e S z . <t
VETTOAWION  TUMREL CTEEL G 00 12,200 1145 i Fh B 1961695 ] 12964 : SOURCE - 1LRS/DAYITOTAL] LHS/DAY 1TOTALITRI DAY oL _BELON CObE. 1Ly ; 3 t
CRIETHIETANNA RIVER : : N S R S ﬁﬁ?ﬂgr”ﬁﬂﬁi 5] w3t | o2d0v | 7.8 i i
; SHE-TOTAL AMB D 8708 ¢ 1 191.637 961501 95,368 LACEAWANTA RIVER{ZZO 744} 53.07 Te1.408} 44,21 44,3741 31.8 e ﬂEWifTEl} e , {
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POTAL 4MD LOAD 3 31108200 2,003 9301140 615 | adb Digtiarepy |FOD632) 46,50 961,304 35,8] 93,368 58.2 e Flow at Wiikes-Barre (IS00CTT ™l Lack R} (0, 46xToRYEr 6. 140, 15 67585 {omontr
(L B E : — F 2 A M e
S G ‘ : ] e i TYTAL 412+376]100,01 1,722,909 110001139, 742 | 100.0 dbrahaws Creek %ill reek
?é;tﬂnﬂ;&g e Lagg 4 : : R * ‘ t  Probabiy sameizd on the FastChanne! of Susgueharna River near Scoviil Istand.
. e e e et ST E
EOLIBION CRERK 0.8 e
RIVER AT MANT LLORZIH TLO00 | [ (a0 sRA T (1UB IR {14, FIREI{ 511 Beh TRE | 4023:950 1 146,615
BEPORTED (3720773 2200 | ~78 182 Bud o
% ASGUMED w4 COMPUTED
COMPUTED LOAD & CONCENTRATION OF AMD PARAMETER IN THE SUSQUEHANNA RIVER ON 9/08B/1972

HISTORY OF FISH KILLS IN THE SUSQUEHANNA RIVER

FLOW IN CFS . PoNGL OF SOUREE OF

RATE g WOTTRTRLE, 1 - fj‘"”ﬁ BF KILL  derey xriien]  FISH KILL
2A-25749 1 1,290 58" VTen miles below Pittston | ihousands |Lachawanna River®
BT SHA T332 18%  IFitreron fo Wyoming Bridpel: Rﬁ;i}r}rtte a {lackawanna River¥

WI0H-10/61 | 1,570 1 34 (W, Hanriccke bo Sunbury 136:280 |#3 Shafr Pamps
8/28-9/01 /62 - _ : Hat ¥5 Ehatt Pumps or

Sd I} 1200 MFEH vvvvvv E{“m“‘*‘ ta Danville : Beported {Lackawanna River

F/2B~31/66 | 1,670 136  (Pittgton to Nanticoke §OHOHO00  iLackawanna Riwver |

* Ipterpretation by GhO-technical Services

CONCLUSIONS -

¥ITH THE

STARDARIE,

FHOM THE

MAXIMUM DEGRADATION IN RIVER QUALITY IS
DURIRG EXTREME

THIS APBLIES TO THE ENTIRR
LACKAWANKA CONFLUENCE TO THE NANTICORE BRIDGE.

L

HESCEARGE BATIO OF TUHE LACHKAW
HANMA IS HIfGH.

¥
AN

EECHPTION OF TRON & MANGANESH
THE SUSGUEHANNA RIVER MEETS

EEPECTED

VEOW CONDITIONS, OR WHEN THE
N4 PO CPHE SUSOUE-

CORCERTRATIOND | i
Ald. OTHER WATER QUALITY
RIVER STRETCH

ORSERVED REDLUCTION OF IRON CONCENTRATION AND THE HIGH oH
VALUES INDICATE THAT PRECIPITATION OF TBON MAY BE TARING
PLACE WITHIN THE SUSQUEHANKA.

4. OF THE TOTAL MAJOR AMD DESCHARCGES
RIVER AROVE NANTICOEE O 9;’{)&1"1*'? Fa,
CONTRIBIPED BELG% OF ACID, 44.2% OF
OF TOTAL TRON,

INTO THE SBEQUEHANNA
THE LACKAWARNA HIVER
SELEATES ARD 31 .8%
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MASS CURVE FOR ALLOWARLE AMD RELEASES
FLLUSTHATIVE EXAMPLE FOR THE BETABRDATION OF AMD DISCHARGES
TO MEET WATER GUALTTY STARDARDS
PROCEDURE FOR THE DETEAMINATION OF REQUIHED STORACE ¥
[TEH VEAR RECURRENGE {REN LOAT TN POUNTS PER DAY ERUTVALENT T ACCUMOLATIVE
INTERVAL FOR RIVER FoR THE INHCATED RONCENTRATION SLLUWABLE E ALLUWABLE
nN3. UF|BISCHARGE N MATURAL MAX I MLIM ALLOWABLE ] DISCHARSE ; DISCHARGE
DAYS {0FS) AT LEVEL : LIMET BISCHARGE CFS : ACIFT
WILKES-BARRE!D (0.3 epm} ¢ {15 pemd PPV £ 2 N : ;
{1} () {2213, 636} (41={21xB.0T9 ] {51m{a}-( 3} B, 39x207. 4T =2x{63xid}
7 820 1,325 1 6,625 5, 300 5.75 56.50 |
th 870 1,406 5 7,030 5,624 504 141, 1
40 960 LT 7,155 6,204 5.55 133,40
&0 1,100 Fa i iT E o, 855 PR L i1, 38 Th3, M
Eag 1,304 Z, it § 0,05 B, 404 752 L, B804 50
1235 | 3 R 4,070 2%, 150 PE, R Mrov2 6, 11%,50
270 ¢ 5, {306 LR EHZY &0, 406 3%,3Z0 BE . B4 15,027.50
.......... . — ;
365 7,750 12,522 62,610 50,085 T 12, 740.50
........................................................................................................................... -
HOTE:
Beily discharge of Tron From Wilkes-Barre Borebholes = 8, 70F8xS. 30x050ppm = 11,723 #/day
baiiy discharge of Iron fyom Buitonwesd Tuanel = FOLOCFExS . 39 fppn = LL 163 #iiday
Teral daily discharge durinog lov £low period of the Riwver w P00 BRE # [ day
Average comcentration 18.70FSx3, ¥Wxloncentration = 20,886 Councentratian = 207,37 HPm

¥ SHOWING STORAGE REQUIRED TO RETARD 18,7 CFS OF 6MD DIGCHARGES

IN ORDER TO INSURE THAT
wWoULD NOT EXCEED
SEE PLOT ABOVE

IRON CONCENTRATION N THE RIVER
FOR OTHER RATES OF AMD DISCHARGES

THE
1.5 PPM.

’%’RE“RETARDAHON CONCEPT" FOR AMD DISCHARGES

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESQURCES

AMD ABATEMENT STUDY

NANTICOKE , WARRIOR AND SOLOMON CREEKS
PROJECT NO BL 181 -3
HANOVER & WILKES- Bﬁ.ﬁﬁi—: TWPS, LUZEFH‘%&

EFFECT OF AMD DISCHARGES ON THE
QUALITY OF THE SUSQUEHANNA RIVER

CO. PENNA.

...........

HATE

o,

I

PREFARED  BY §

G EQ - Technicol Services :
CONSULTING ENGINEERS B GEOLOGISTS j
HARRISBURG , PENNA,

B

................

e R R R R R Rt B BBt E

FioU®R" :

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa




STUDY AREA

ifsr E?fﬁ; ?\_\_//
<' /| couumeia
S 1 Rﬁﬁxﬁﬁﬁﬁ
)
B g
"? __M..H-'"f'f'jg
2t .
JDAUPHIN ]
)/-/ .'“\ 8 38 % iz g
é FEBAN QN..\\ e\ SOALE M MILES
“g; \ 2 N
o HORRISRERE : g
. ~ e e
3 4 o ™,
ANTHF@;&Q%T% LO&L FIZLDS OF PENNSYLVANIA
%% R e . o » GENERALIZED STRATIGRAPHIC COLUMN
S AGE FORMATION SYMBOL DESCRIPTION
QUARTENARY SEDIMENTS RECENT HIVER SEDIMENTS UNDERLAIN BY
HOLOCENE ALLUVIAL DEPOSITS . SLALCIAL LAKE SEDIMEnTS YO 300° DEER
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{ 300°) Py .o GRAIN SANDSTONE AND CONGLOMERATE.

=t gk M e T — v T Yem e Tem mw mm e v mre mmm vew vrve v mmme awva awen wewas aen e s M b el A WA e b
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CHARACTERISTICS OF WATERSHED SUB~ARDAS JISTRIBUTION OF ANNUAL SURFACE WATER | USSHES : :
: : Z. (FLOW ANU WATER QUALITY RECORDS FOR THE
UNMINED AREAT: ROTH AREAS A & B ARE CUTSIDE THE (DAL MEASURES. TRESE AREAS ARE CHARACTERIZED (AL, LOSSES 4,360 MG - CINDICATED MUNITORING STATIONS ARE PRESENTED
8Y AELATIVELY STEEP SLOPES AND TRED COVER. SURFACE RUNGFF CONTRIDUTIOM IS HIGH AND E3SENTIALLY N ARPENDIX A
CLEAH. : 5 PEND .
[ HEEE
SURFACE RUNOFE FLOWS INTG EXISTING STREAMS LPSTREAM OF THE COAL P nen i i Lﬁ%ﬁm._;
MEASURES, SGME OF THES WATER IS INTERCEPTED anD LO%T IM AREAS © & b, : 1158 MEL 3 ITINCHES T IMGS
Y 'z ' sz
SURFACE RUNDFF FLOWS DIRECTLY INTY AND IS COMPLETELY INTERCEPTED BY AREA A L T
i STRIP MINE PITS AND SUBSIDEMCE DEPRESSIONG IN AREA £,
MIMED AREAS: AREAS L. T & mﬂ; WITH'?GETEE oAl Mﬁgsmgs AND COMTARN SOME CREANIZEY SHEAS. I C COMMONWEALTH  OF PENNSYLVARMIA
AREAS © & Dy THE GROUNDWATER TABLE (MINE PROL) IS BELOW STREAMBED LEVELS RESULTING IN LOSSES FROM AT A ; T
k RUNOTE AMD STREAM FLOW INTE THE DEEP MINES. 1IN AREA ©. THE GROUNDWATER TABLE (MIND POCL) IS AT E}ﬁp?&ﬁ MENT OF ENVIRONMENTAL RESOURCES
OR KEAR STREAMEED LEVELS. STREAM RECHARSE OCCURS AND THEWE 15 M9 LSS OF STREAM FLOW TD THE :
LEEE MINES. AMD  ABATEMENT STUDY
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# Including 50 MG gnnugl fosses of row sewage from the Boroe of Sugor Nolch, - PE ﬁTi N E N T WATE QSH EQ aaﬁ,Tﬁ
f THIS AREA 15 LRBAN AND SUBURBAN WITH EXTENSIVE DEEP MINING AMD ISGLATED : :
AREA & STRIP MINTHG OPERATIONS. SOME PRECIPITATION AMD RUNGFF IS INTERCEFTED :
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