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HYDROLOGIC ASSESSMENT
General Discussion

In order to evaluate the water quality in the Slippery Rock Creek, a water-monitoring program
has been going on since October 1994. Once a year, or as new construction projects come on-
line the program has been reviewed and revised. Currently the water monitoring program consists
of 21 discharge and treatment system sample points and 15 stream sample points. Sample
locations were selected at strategic points to classify the receiving streams and compare the
current water quality with the water quality used to create the stream quality map from the CMRS
report. The stream classifications have been color coded on the maps as follows, -consistent with
the CMRS report.

Blue:  Non-Polluted Alkaline, Good Water Quality; Alkalinity > Acidity;
pH>6.0; Iron < 1.0 mg/l

Green: Marginal, Acid Sensitive; pH 5.0 — 6.0; Sulfates < 50 mg/]

Yellow: Marginal, Acid Mine Drainage Impacted; pH 5.0 - 6.0;
Sulfates > 50 mg/1

Red: Polluted; Acidity > Alkalinity; pH < 5.0; Iron > 1.5 mg/l;

Sulfates > 50 mg/1
Major Findings

The major findings of the water-monitoring program for the watershed can be summarized as
follows:  (See Stream Quality Map on page 9 for sample point locations)

1. The Seaton Creek subwatershed, heavily impacted from abandoned deep mines on the
Brookville-coal seam and surface mines on the Middle Kittanning coal seam, has

significantly improved water quality summarized in the following Table 10:

Table 10: Water Quality Improvement at Select Sample Points

SAMPLE PT. ALK ACID Iron Mn Al Sulfate
23 mg/| Mg/l mg/| ma/| ma/l mg/|
avg before 9/00 0 187 9.5 38.9 7.5 877
avg after 9/00 64 1 2.2 20.9 1.1 818
% improvement 7% 46% 86%
25
avg before 6/00 0 224 11.8 38.1 14.4 877
avg after 6/00 18 51 5.3 26.4 4.0 891
% improvement 55% 31% 72%
30
avg before 1/98 7 46 0.8 14.8 1.4 269
avg after 1/98 13 1 ND 25 ND 109
% improvement ~63% 83% ~65%
48
avg before 6/00 10 57 1.0 18.7 4.4 445
Avg after 6/00 20 0 ND 6.3 ND 267
[% improvement ~70% 60% ~89%

ND - below detection limits of 0.3 mg/1 for iron and 0.5 mg/] for aluminum

%-




2. The main branch of Slippery Rock Creek at sample point 64 is impacted by acid mine
drainage from abandoned deep mines on the Brookville coal seam. Overall, water
quality has improved due to construction of seven passive treatment systems in the
watershed. There remains a base flow component to the stream which tends to depress
pH and increase acidity and metals concentrations. However, comparing the data set
before and after-October 1997, pH has been more neutral and average alkalinity
exceeds acidity, average metals concentrations have met the instream criteria of 1.5
mg/l for iron, 1.0 and 0.75 mg/I for aluminum.

TABLE Ra_, ,HatS _LlePoint 64
64 PH
before 10/1/97 3.5-6.1
after 10/1/97 40-6.5

TABLE 12: Average Water Quality Comparison at Sample Point 64

ALK ACID Iron Mn Al Sulfate
64 mg/| Mg/l mg/l ma/l mg/l mg/l
avg before 10/1/97 8 17 1.1 1.0 ND 127
avg after 10/1/97 12 5 1.2 0.9 ND 136

3. The water quality at sample point 76 shows significant improvement as a result of the
construction of two passive treatment systems at Ferris. The following table shows
the improvement:

EANrain e TYAULL UML) sasafrs U LMK QL DAL & WaBL

ALK ACID Iron Mn Al Sulfate
76 mgf Ma/l mg/ ma/l mg/l mg/l
Avg before 8/97 0 81 49 1.7 40 266
Avg after 8/97 49 1 1.3 1.5 ND 298
% improvement 73% 10% ~38%

4. Reclamation at the Abel/Dreshman site, using coal ash from the Scrubgrass power
plant resulted in a significant improvement in the water quality at sample point 29 and
the downstream sample point 30, discussed above. Joe Tarantino and Joe Schueck
have written a paper for submission to the 2001 International Ash Utilization
Symposium. The paper is attached to this report as Appendix A. The following table,

borrowed from the report, summarizes the water quality:

AL mns — = we vy

MP-29
i of samples (n)
Median-pH
|lAverage Net Alkalinity
\Average Iron (total)
lAverage Manganese (total)
\Average Aluminum (total)
|Average Sulfates (total)

smee- g —Ssasw

Before
9
36
-117.8
1.5
433
2.9
634.7

L AUV ISV LS VY

During
9
3.8
-104.3
6.4
38.3
27

624.8
=7

after
11

4.8
-2.8
0.2
9.5
0.9

295.6

AVEE SVS LA AR e A S CAV AR

A AV A Vo =

% improvement

87%
78%
69%




5. Water quality at sample points 46, 49, 59 and 60 is typically alkaline with fluctuating metals
concentrations. There are no clear trends associated with the passive treatment systems
near Argentine. However, removal of metals and the net alkaline nature of discharges once
acidic has had a positive influence on the aquatic life in those sections.

6. Headwater streams on Murrin Run, near Murrinsville, on an unnamed tributary to Seaton
Creek near-Boyers and on an unnamed tributary to Slippery Rock Creek near Parsonville
are still polluted by acid mine drainage. These three areas have not been fully considered
for reclamation projects for reasens such as landowner issues or severity of the acid mine

drainage.
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¢ Completed Projects
-Discharge locations can be found on the Reclamation/ Remediation Plan Map - Map 4.

* Proposed Projects
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(gpm) mg/l Ibs/day ------—- -—
DISCHARGE | TRIBUTARY AVG. PH NET IRON ALUMINUM ACID IRON ALUMINUM
FLOW ACIDITY _LOAD LOAD LOAD

ST 64 ggﬁg“ 58 S| 34.4 13.6 0.6 31 7.8 04
ST 34 gggg“ 10 3.9 288.0 54.6 4.8 30 1.8 1.0
RS e e 119.8 45 20.1 0.3 1.8 29 0.4 2.6
A= JiEc 9 3.6 296.3 0.4 39.1 28 0.0 34
ST 33 gg;;g“ 7 3.3 3343 12.1 182 27 1.0 1.5

: SEATON
R o 10 3.6 199.8 31.5 2.2 27 3.5 0.5
0D, | e 13 3.5 159.4 12.0 4.0 24 23 06
SR 100 | HIomCR. 15.5 3.0 125.0 54 6.1 23 10 1.1
R 6 3:0 421.5 3281k 5% 23 2.3 1.1
+10A/108 ggggN 6 3.6 5580 | 252.0 25.0 23 8.5 0.8
ST 54 | MURRIN 76 541 12.6 0.6 2.3 23 0.5 2.1
*ST 41 iz“URRNUN } 2 12 1) 1.3 1.3 21 1.8 1.0
S50 . | RErrs 69 5.0 22.9 0.3 2.3 19 0.2 1.9
o SR85 | MANBR: 6.8 3.0 209.8 12.6 15.0 17 1.0 1.4
¢ ST40 | MURRIN 38 3.7 39.3 1.8 1.5 17 0.7 0.5
¢ SR114B | MANER: 70.8 5.8 393 55.5 05 15.4 18.0 0.4
¢ SR8 | MANBR: 12.8 3.4 109.4 4.5 8.0 15 0.4 1.1
SRO98 [Denecs | 123.3 45 10.1 1.0 0.8 15 1.5 1.1
¢ SR114D | MANBR: 1133 6.1 B 551 0.5 12 53.6 0.7
F95-96 | THoMas . 2 3.6 622.0 3.2 | 100.5 11 0.1 2.4
& SRS | R 12.4 34. 83.1 245 %) 10 0.2 0.6
7y 11 4.1 63.5 0.3 7.6 9 0.0 09
* ST 42 ;qumN 37 Sl 54 19 I =05 8 0.7 0.0
*ISRIG6" fj HILVERDS 18 45 36.1 11.8 0.5 8 70 0.1
FERBY (fjrouee 13.3 3.9 35.5 52 0.6 6 0.8 0.1
4.7 e 16 5.8 14.9 9.3 0.5 6 1.6 0.1

3 SEATON
»ST63D | SEATO 11 5.0 23.7 6.5 0.5 6 1.8 0.1
ST 32 ggggf“ 4 6.1 -14.0 382 | <05 5 1.8 0.8
SR 116A | MANER: 171 56 22 4 14.1 0.5 5 2.6 0.1
OB | A8 oy 2.4 55 128.0 65.0 0.7 4 1.9 0.0
#SR 109 [ SR ROAD 13.9 46 148 211 05 3 03 0.1
N SRITT0 At 26 49 10.0 9.9 0.6 3 0.6 0.1
| #SR84 | MAMNER: 18.4 438 7.0 0.6 0.4 2 0.1 0.1
T3 s 9 4.7 13.3 0.3 14 D) 0.0 0.0
FSR.116 3 19.2 56 3.5 2.9 0.5 1 0.7 0.1
| SRS | G 2783 | 6.1 -18.9 16.1 0.5 0 55.0 0.5
TOTAL: 2817.7 2841.4 | 622.4 | 149.5

» Recently approved GGG3 funding




Of the 59 discharges shown in Table 10 that pollute the headwaters of Slippery Rock

AVAILABLE REMEDIATION PROJECTS

Creek: 1. 18 have been addressed with completed remediation projects. 2.3 will be addressed
by approved Growing Greener Grants, EPA 319 funding, and surface mine permitting off-site
stream mitigation. Another 6 discharges from the AMD Inventory are currently being considered

from Growing Greener Grant Round 3 funding. Table 16 shows 33 available discharges

remaining that need remediation projects prioritized in decreasing acid load order.
TABLE 16: AVAILABLE DISCHARGES IN NEED OF REMEDIATION PROJECTS

4 NEEDS UPGRADED & BAMR SITE IN PROJECT DEVELOPMENT STAGE

)

________ / T
DISCHARGE | TRIBUTARY (%’(7;1) PH NET [7:;%1{{ ALUMINUM Acm lb[fz/(‘)igy ALEg(gUM
FLOW ACIDITY LOAD LOAD
12 s 15 34 18209 | 1819 | 1769 311 30.5 285
SIEAE ol Eoves 27 35 439.1 27 35.0 125 0.9 9.7
| A SR86 | feB 98.9 33 94.0 4.1 5.0 115 5.0 6.1
o5 ==y 69 34 | 2209 7.5 14.4 106 6.2 11.9
40 e 81.9 4.4 ik 0.3 8.9 65 0.3 6.9
File |TmoMas 24 4.1 213.0 0.3 30.6 63 0.1 9.1
w0l 10 3.1 515.6 56.3 3.0 57 6.3 012
ST 371 | sy 18 3.4 253.8 5.4 16.9 51 0.8 3.6
SR 102A | YANER: 214 4.8 197.7 86.5 25 51 21.1 0.6
SR 91 | SeNBR 20.9 5.5 174.0 67.6 0.5 44 17.0 0.1
SIssl e 87 6.2 32.6 0.3 3.8 41 0.3 4.4
ST 64 | &5 58 5.1 34.4 13.6 0.6 31 7.8 0.4
ST 34- | = 10 3.9 288.0 54.6 4.8 30 1.8 1.0
R e | _RI98 T 435 20.1 0.3 1.8 29 0.4 2.6
T | 9 3.6 296.3 0.4 39.1 28 0.0 3.4
ST33_ 122" 7 33 3343 1214 18.2 2% 1.0 1.5
BT 31. | coe 10 3.6 199.8 315 4.2 27 35 0.5
& 1207, I S 13 35 159.4 12.0 4.0 24 23 0.6
SR 100 | Hesmcr 15.5 3.0 125.0 5.4 6.1 23 1.0 1.1
STS4_ o 76 5.1 12.6 0.6 23 23 0.5 7.3
STHY ¥onrr 69 5.0 22.9 0.3 23 19 0.2 1.9
SR 98 | Remnse® 1233 45 Lo 1.0 0.8 15 155 1
ASR114D | MANBR: 113.3 6.1 8.7 55.1 0.5 12 53.6 0.7
F95-96 | THoMas & 2 3.6 622.0 3.2 | 100.5 11 ol o
AN e 11 4.1 63.5 0.3 7.6 9 0.0 0.9
4yl e 16 5.8 14.9 93 0.5 6 1.6 0.1
ST 32 g 4 6.1 -14.0 382 | <05 5 1.8 0.8
SR 116A | MAINBR: 17.1 5.6 22.4 14.1 0.5 5 2.6 0.1
& 9B | TRmurary 24 | 55 128.0 65.0 0.7 4 1.9 0.0
ISR 140 || sy 26 49 10.0 9.9 0.6 3 0.6 0.1
78 . 9 4.7 13.3 0.3 1.4 2 0.0 0.0
SR 116 | MANBR: 19.2 5.6 3.5 29 0.5 1 0.7 0.1
aSR 115 | WANER: 278.3 6.1 -18.9 16.1 0.5 0 55.0 0.5
TOTAL: | (34) |1488.0 1386.0 | 234.9 | 104.8
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UPDATE: REMEDIATION PLAN

The Reclamation/Remediation-Plan was broken down into ten priority areas that would
require alkaline addition, passive treatment, and/or discharge abatement This priority order
was developed to build on the restoration activities that have been ongoing since 1994.

The severity-of the loading concentrations from iron and aluminum revealed that passive
treatment alone may not always be an option for long term performance efficiency.
Although not a detailed engineering proposal, consideration should also be given to
implement the conceptual ideas developed in the watershed remediation plan

TABLE 19: SLIPPERY ROCK CREEK WATERSHED REMEDIATION PLAN
PRIORITY ORDER/STREAM IMPROVEMENT LENGTHS

PRIORITY AREA | SITEDESIGNATION | TRIBUTARIES EST. IMPROVE- MENT LENGTH
1 Argentine S Shibrery RO SlffBor 6.4 mi. (10.3 km)
Slippery Rock Cr Subw ’
2 Figgins Coner | Maibibr=SkppcryRoak Cr.+ 1.8 mi. (2.9%m)
Slippery Rock Cr Subw Higgins Comer Trib.
3 1 Main Br. '—Slip?ery Rock Cr. + 49 mi. (7.90 kn
slzzril;rrlsRock s | hiskemdlle Talky ( /
4 Hilliards Hilliards Br. - Slippery Rock Cr. 3.2 mi. (5.15 km)
Slippery Rock Cr Subw
5 De Sale Seaton Creek + Abel/Dreshman Trib. 4.0 mi. (6.44 km)
Seaton Creek Subw
6 Erico Bridge | Seaton Creek 1.0 mi. (1.61 km)
Seaton Creek Subw
7 Act 43 Murrin Run + Act 43 Trib 2.6 mi. (4.18 km)
Murrin'Run Subw
8 Thomas Thomas Trib. + Balestrieni Trib. 2.7 mi. (4.35 km)
Murrin Run Subw
9 Goff Station Murrin Run + Seaton Creek 3.2 mi. (5.15 km)
Murrin Run Subw
10 Lucas Lycas:Trib: 1.6 mi. (2.57 km)
Seaton Creek Subw
TOTAL: 31.4 mi. (50.55 km)
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PARTICIPANTS

The progress in the headwaters of Slippery Rock Creek has been accomplished by a team
effort that consists of industry, government, landowners, and academic institutions.
(See Table 20) Although not a dues-paying organization, the Slippery Rock Watershed Coalition
“spear-heads” the lines of communication between all interested parties. Due to the magnitude of
the acid mine drainage problems in the watershed, any and all interested parties are welcome to

help the cause.

TABLE 20: SLIPPERY ROCK WATERSHED PARTICIPANTS . .......

INDUSTRY ACADEMIC INSTITUTIONS | T ANDOWNERS | GOVERNMENT
Amerikohl Mining Inc. “The Slippery Rock Watershed - APPROXIMATELY 500 - PADEP: DMO, BMR, BAMR,
Kerry Coal Company Coalition™ Northwest Regional
Allegheny Minerals Slippery Rock University Office
Quality Aggregates, Grove City College PA Game Commission
Milestone Crushed, Inc. Allegheny College Penn’s Comner Chartable Trust
Rosebud Mining Company Butler County Comm. College Butler County Cons. District

Ben- Hal Mining Company

The University of Pittsburgh

Natural Resources Cons. Service

REC-MIX Moniteau School District W.P.C.AMR
Chester Engineers PADCNR
Scrubgrass Power Plant EPA
Stream Restoration, Inc. Washington, Venango, Marion &
BioMost, Inc. Cherry Townships
CDS Associates PA Fish & Boat Commission
Hedin Environmental
Fike Assoqates, Inc.
AquaScape
Puryear Excavating & Trucking
.| Jesteadt Excavating
H.R. Stewart, Jr. Excavating
Youchak & Youchak

-15-




UPDATE - PRIORITY AREA 1: ARGENTINE

Seven discharges with an average combined flow of 538.6 gpm contribute a pollutional load
to this priority area of: 39.4 Ibs/day of acid; 130.8 Ibs/day of iron; and 2.0 lbs/day of aluminum to
the main branch of Slippery Rock Creek and to a lesser extent the Pisor Road Tributary.

(See Table 21) These discharges are a result of one of the largest deep mine complexes in the
watershed on the Brookville coal seam. It is estimated that the Keystone and Lake Trade deep
mine operations produced approximately 4 million tons of coal in this area. Of the seven
discharges contributing pollution in this priority area, three have been addressed by passive
treatment technology and another is proposed under an EPA 104(b)(3) grant. The water quality
of all the discharges in this priority area is amenable to passive treatment. (See Table 22)

TABLE 21: PRIORITY AREA 1 - AMD DISCHARGE WATER QUALHY

¢ Completed Projects

® Completed in need of Upgrade

(gpm) mg/l lbs/day ———--
| DSCHARGE | TRIBUTARY AVG. PH NET IRON | ArvmMmum ACID IRON &mw

FLOW ACIDITY LOAD LOAD
#SR114B | MANBR: 70.8 5.8 393 55.5 0.5 15.4 18.0 0.4
®SR 114D | MANER- 113.3 6.1 8.7 55.1 0.5 12 53.6 0.7
SR 116A | MANBR: Ll 5.6 22.4 14.1 0.5 5 2.6 0.1
#SR 109 | ESORFOAD 13.9 4.6 14.8 2.1 0.5 3 0.3 0.1
SR 110 | feovtay 26 4.9 10.0 99 0.6 3 0.6 0.1
SR 116 | kB 192 | -5.6 35 2.9 0.5 1 0.7 0.1
®SR 115 | MANBR: 278.3 6.1 -18.9 16.1 0.5 0 55.0 0.5
TOTAL: 538.6 ' 39.4 | 130.8 2.0

TABLE 22: PRIORITY AREA 1 - CONCEPTUAL PASSIVE TREATMENT OPTIONS

PROJECT SITE TYPE OF PROJECT ‘PROJECT BUILDERS FUNDING SOURCE | COST ESTIMATES
ALD/Wetlands Hedin Environmental, CDS Bond Forfeitures
¢ SR 114B + Additional Wetland Associates, Jesteadt Excavating | (Black Fox Mining) $ 30’00000
ALD/Wetlands Hedin Environmental, CDS Bond Forfeitures
® SR 114D = + Additional Wetland Associates, Jesteadt Excavating | (Black Fox Mining) $ 30’00000
SR 116A ALD/Wetlands OPEN OPEN $ OPEN
Vert. Flow Systern/Retention Knox DMO,BMR, Pern’s EPA 104(bX3) Grant
¢ SR 109 T el [ ST ®X3) $ 55,000.00
Vert. Flow Syster/Retents OPEN OPEN !
SR 1 10 Poc:dlcgr:post wctl::“"°“ OPEN
SR 116 ALD/Wetlands OPEN OPEN OPEN
Retention Pond/Wetland | NRCS, Butler County Cons. C Fines
® SR 115 = + Identical System District, H.R. Stewart, Jr. onoso HI $ SO’OOOOO
TOTAL: 3 165,000.00
¢ Completed Projects
® Completed Projects in need of upgrade e Remediation cost to date
(cont.)
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UPDATE - PRIORITY AREA 1: ARGENTINE (cont.)

Approximately 20 acres (8. 10 hectares) of unreclaimed surface mines were documented to
exist within Project Area 22 of the Operation Scarlift Report which will be included in Priority
Area 1 - Argentine

As a result of the reconnaissance effort performed by the Knox DMO inspection stafF,
an estimated 264,000 yd” of abandoned gob/refuse piles exist in proximity to Priority Area 1.
(See Table 23)

TABLE 23: PRIORITY AREA 1 - GOB/REFUSE PILES

SITE LOCATION LANDOWNER ESTIMATED VOLUME 4d? '
¢ SR 114 Piles PA Game Commission 2,000
Argentine Piles Cook & Mathias 200,000
¢ T-637 Piles PA Game Commission 18,000
¢ Higgins Piles PA Game Commission 12,000
Leonard Road Piles (south) PA Game Commission 2,000
Tyree Piles Walter McGarvey 30,000 .
TOTAL: 264,000 |

* Completed gob/refuse pile reclamation projects by Butler County Conservation District on PA State Game Lands No. 93
with the addition of REC-LIME by REC-MIX

e It should be noted that abatement measures were attempted in this priority area under
Operation Scarlift “Quick Start” Project SL-110-1BD. Several feet of grout curtain and deep
mine seals were installed. However, the deep mine pool found alternative paths to discharge
as acid mine drainage to the receiving streams.

-17-



UPDATE - PRIORITY AREA 2: HIGGINS CORNER

Five discharges with an average combined flow of 196.7 gpm contribute a pollutional load
to this priority area of: 170 lbs/day of acid; 69.7 lbs/day of iron; and 3.0 lbs/day of aluminum to
the main branch of Slippery Rock Creek and to a lesser extent the Higgins Corner Tributary.
(See Table 24) The discharges are a result of several medium sized deep mines in the watershed
on the Brookville coal seam. The Lake Erie #1 and #2 deep mine operations were the largest
in this area. Of the five discharges contributing pollution in this priority area, one has been
addressed by passive treatment technology and another under an EPA 319 grant.

(See Table 25)

TABLE 24: PRIORITY AREA 2 - AMD DISCHARGE WATER QUALITY

¢ Completed Projects

% Completed in need of Upgrade

(gpm) ———mg/l Ibs/day -—
DISCHARGE | TRIBUTARY AVG. PH NET IRON ALUMINUM ACID IRON ALEE‘FDDM

FLOW ACIDITY LOAD LOAD
SR 102A | $ANBR: 21.4 4.8 197.7 86.5 2.5 51 21.1 0.6
--»(Bsslsngg e 13.8 5.8 288.0 | 1572 0.5 44 25.0 0.1
#SR 1014 | MANBR: 287 49 135.2 78.5 0.5 37 21.1 0.1
SR 100 | oM ex. 15.5 3.0 125.0 5.4 6.1 23 1.0 1.1
SR 98 |moemsey | 1233 4.5 10.1 10| 08 15 1.5 1.1
TOTAL: 196.7 170 69.7 3.0

TABLE 2S: PRIORITY AREA 2 - CONCEPTUAL PASSIVE TREATMENT OPTIONS

PROJECT SITE TYPE OF PROJECT PROJECT BUILDERS FUNDING SOURCE | COST ESTIMATES
| Comb. Vert. Flow System/ OPEN OPEN
SR 102A o OPEN
Retention Pond
ALD/ # + Additional Butler County C 1 CONOCO Fi
® SR 94@erray | AL W;Mag';gmp T G mesion e $ 30,000.00
Pond/Vert. Flow Sys.
¢+ SR101A ALD/Wetlands Hedin /CDS/BAMR EPA 319 grant $ 51,500.00
Vert. Flow System/R 1 | OPEN OPEN
SR 100 Be ot Wl . ' OPEN
SR 98 e e OBEN OPEN OPEN
TOTAL: o$ 81,500.00

¢ Completed Projects
% Completed Projects in need of upgrade e Remediation cost to date

18-
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UPDATE - PRIORITY AREA 2: HIGGINS CORNER (cont.)

Approximately 12,000 yd® of abandoned gob/refuse piles were identified by the Knox
DMO inspection staff in proximity to Priority Area 2 - Higgins Comer. (See Table 26)
Operation Scarlift did not identify any areas of abandoned mine lands in the proximity of

Priority Area 2.

TABLE 26: PRIORITY AREA 2 - GOB/REFUSE PILES

SITE LOCATION LANDOWNER ESTIMATED VOLUME (yd °)
¢ SR 101/SR 102 Piles PA Game Commission 10,000
Big Bertha Piles PA Game Commission 2,000
TOTAL: 12,000

¢ Completed gob/refuse pile reclamation projects by Butler County Conservation District on PA State Game Lands No. 95
with the addition of REC-LIME by REC-MIX.

e It should be noted that abatement measures were attempted in this priority area under
Operation Scarlift Project Area 20. Several feet of grout curtain and deep mine seals were
installed that has reduced flows from the mine pool. However, the deep mine pool found
alternative paths to discharge as acid mine drainage to the receiving streams.

-19-




UPDATE - PRIORITY AREA 3: FERRIS

Seven discharges with an average combined flow of 183.5 gpm contribute a pollutional load
to this priority area of> 209 Ibs/day of acid; 24.5 lbs/day ofiron; and 9.5 Ibs/day of aluminum to
the main branch of Slippery Rock Creek. (See Table 27) The discharges are a result-of several
medium sized deep mines on the Brookville coal seam. The Keystone #1 and #2 deep mines were
the largest in this area. The crop of the Brookville coal has also been extensively surface mined.
Of the seven discharges contributing pollution in this priority area, five have been addressed since
the Ferris Treatment Complex went on-line in August 1997. The water quality of all the
discharges in this priority area is amenable to passive treatment. (See Table 28)
The Whiskerville tributary 1s being included in this priority area. A chemical system is currently
functioning to treat discharges from the Ponsi Operation (SMP #10813005) which was mined by
the Lucas Coal Company that flow to this stream. At this time, passive treatment options are not

being considered for those discharges.

TABLE 27: PRIORITY AREA 3 - AMD DISCHARGE WATER QUALITY

(gpm) mg/l Ibs/day —-—-—--
DISCHARGE | TRIBUTARY AVG. PH NET IRON ALUMINUM ACID IRON ALEKE;UM
: FLOW ACIDITY LOAD | LOAD
®SR 86 | YAUNBR: 989 | 33 94.0 4.1 50 | 115 5.0 6.1
SR 91 | se 20.9 5.5 174. .0 67.6 0.5 44 17.0 0.1
WSR 85 | VR 6.8 3.0 209.8 12.6 15:0 17 1.0 14
#SR 83 | MANBR: 12.8 3.4 109.4 4.5 8.0 15 0.4 1.1
#SR 87 | YANBR: 12.4 3.4 83.1 2.5 i) 10 0.2 0.6
*SRBL | oo % 133 | 3.9 35.5 52 0.6 6 0.8 0.1
#SR84 | G 184 | 438 7.0 0.6 0.4 2 0.1 0.1
TOTAL: 183.5 : 209 24.5 9.5
¢ Completed Projects ®» Completed in need of Upgrade * Proposed

TABLE 28: PRIORITY AREA 3 - CONCEPTUAL PASSIVE TREATMENT OPTIONS

PROJECT SITE TYPE OF PROJECT PROJECT BUILDERS FUNDING SOURCE | COST ESTIMATES
Comb Vert. Flow System/ Kerry Coal Company, Reclamation Agreement
® SR 86 Retenttion Pond Knox DMO $ 25,000.00
ALD or Vert. Flow OPEN OPEN
SR 91 System/Retention Pond/ OPEN
Corpost Wetland
Comb Vert. Flow System/ | Kerry Coal Company, Reclamation Agreement
» SR 85 Retention Pond Knox DMO $ 25,00000
Comb Vert. Flow System/ | Puryear-Excavation, Knox EPA 104(bX3) grant
¢ SR 88 Retention Pond DMO, Butler County Cons. $3 3’000'00
Dist., Penn’s Comner
-Comb Vert. Flow System/ Puryear Excavation, Knox EPA 104(b)3) gramt
¢ SR &7 Retention Pond DMO, Butler County Cons. $ 33’000'00
Dist., Penn’s Corner
* Comb Vert. Flow System/ | Armmikohl/SRI/Knox Growing-Greener Grant
SR 81 Retention Pond/Compost DMO/PGC #NW90647, ME#359746 31 20’000'00 i
Wetland
3 Retention Pond Kerry Coal Company, Reclamation Agreement
¢ SR 84 o $ 35,000.00
TOTAL: : ©3$271,000.00
¢ Completed Projects % Completed projects in need of upgrade * Proposed
e Remediation cost to date (cont.)
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UPDATE - PRIORITY AREA 3: FERRIS (cont,)

Approximately 240 acres (97.20 hectares) of unreclaimed surface mines were documented to
exist within Project Areas 18, 19, and 28 of the Operation Scarlift Report which will be included
in Priority Area 3 — Ferris. As a result of the reconnaissance effort performed by the Knox DMO -
inspection staff, an estimated 4,000 yd*-of abandoned gob/refuse piles exist in proximity to
Priority Area 3. (See Table 29)

TABLE 29: PRIORITY AREA 3 - GOB/REFUSE PILES

|  SITE LOCATION LANDOWNER | ESTIMATED VOLUME (34 |
¢ Ferns Piles (2) PA Game Commission 4,000
TOTAL: , 4,000

¢ Completed gob/refuse pile reclamation projects by Butler County Conservation District on PA State Game Lands No. 95
with the addition of REC-LIME by REC-MIX.

Also included within Priority Area 3 is the Sunbeam Tipple Reclamation Project located near
Boyers that was completed in the fall of 1996. Reclamation of this site was completed by Kerry
Coal Company by blending 175,000 tons of alkaline coal ash to 100,000 tons of coal refuse.
Total reclamation of the site was estimated at 21.2 acres (8.59 hectares). A reclamation
agreement was reached between Sunbeam Coal Company, Kerry Coal Company, Rockwood
Casualty Insurance, and the Knox DMO to complete this project. A portion of the agreement
included construction of two phases of the Ferris Treatment Complex by Kerry Coal Company.

e It should be noted that eight deep mine seals were installed in this priority area under
Operation Scarlift Project Area 18. Further use of deep mine seals or grout curtains are
not needed for this priority area.
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UPDATE - PRIORITY AREA 4: HILLIARDS

Three discharges with an average combined flow of 184.8 gpm contribute a pollutional load
to this priority area of: 173 lbs/day of acid; 34.9 lbs/day of iron; and 7.3 Ibs/day-of aluminum to
the Hilliards Branch of Slippery Rock Creek. (See Table 30) Discharge SR 96 is the result of
a-large deep mine operation and surface mining of the crop coal on the Brookville seam.
Surface mining operations on the Upper Freeport coal seam can be attributed to discharge
SR 125B/D. The water quality of discharges SR 96 and SR 125B/D is amenable to passive
treatment.

Discharge SR 89 (Magnum discharge) 1slinked to coal refuse from the Amos tipple that was
backfilled into an abandoned open cut on the Brookville coal seam under SMP #10820201.
An alkaline addition project is recommended for discharge SR 89 prior to implementation of
passive treatment technology based on the severity of the water quality. Although the
refuse is buried under rather steep terrain, there is an estimated 50,000 tons of useable waste
coal according to the ACV Power Report for PA State Game Lands No. 95 that was prepared in
October of 1995. Mixing of approximately 35,000 tons of coal ash was also included with the
proposal. Unfortunately, ACV Power withdrew the proposal for the refuse piles on the Game
Lands which included this site. A project of this caliber is recommended to abate or neutralize
the Magnum discharge to a quality more amenable to passive treatment. Funding has been
received for the SR 89 passive treatment system which is currently in the conceptual stage of
design under an EPA 319 grant.

TABLE 30: PRIORITY AREA 4 - AMD DISCHARGE WATER QUALITY

(gpm) mg/l lbs/day
DISCRARGE TRIBUTARY AVG. PH NET IRON ALUMINUM ACID IRON ALUMINUM
_ FLOW ACIDITY LOAD LOAD EOAD
EERIBO e 47 3.1 256.6 58.6 8.5 136 324 4.6
ROl b 119.8 4.5 20.1 03 1.8 29 0.4 2.6
*SR 96 | HLUARDS 18 4.5 36.1 11.8 0.5 8 2.1 0.1
TOTAL: 184.8 173 34.9 7.3

* Proposed Projects

TABLE 31: PRIORITY AREA 4 - CONCEPTUAL PASSIVE TREATMENT OPTIONS

PROJECT SITE TYPE OF PROJECT PROJECT BUILDERS | FUNDING SOURCE | COST ESTIMATES
* SR 89 e e I [T e [ T
Pond/ALD or Vert. Flow Sys. PGC 319 Gmat
SR 125B/D Vertical Flow System OPEN OPEN OPEN
* SR 96 ALD + Wetlands SRI/Jesteadt/'PGC/Knox DMO ggGram HNW90647 + EPA .$ 55,00000
TOTAL: 0$743,529.00
* Proposed Projects e Remediation cost to date (cont.)
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UPDATE - PRIORITY AREA 4: HILLIARDS (cont.)

Approximately 60 acres (24.30 hectares) of unreclaimed surface mines were documented to
exist within Project Area 24 of the Operation Scarlift Report which will be included in Priority
Area 4 - Hilliards. Scarlift also recommended lime injection.to neutralize the spoil as part of the
reclamation. Blending and mixing alkaline material such as coal ash or Rec-Lime could be
considered as an alternative for lime injection

e Deep mine seals or grout curtains are not needed for this priority area.
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UPDATE - PRIORITY AREA 5: DE SALE

(cont.)

TABLE 33: PRIORITY AREA S - CONCEPTUAL PASSIVE TREATMENT OPTIONS

PROJECT SITE TYPE OF PROJECT PROJECT BUILDERS FUNDING SOURCE | COST ESTIMATES
Vert. Flow System/ Amerikohl/SRI/Knox DMO Growing Greener Grant
¢ 23 Retention Pond/Wetland #NW90624 $ 449’34200
Alkaline Addition + OPEN OPEN
» 25 | Comb Vert. Flow System/ OPEN
Retention Pond/Wetland
Alkaline Addition + OPEN OPEN
29 Comb. Vert. Flow System OPEN
or Oversized ALD/
Retention Pond/Wetland
Alkaline Addition + Amerikohl/SRI/Knox DMO WRPA WR-10 grant +
¢ 27 Comb Vert. Flow System/ Reclamation Agreement $ 391 ’707'00
Retention Pond/Wetland
+ 10A/10B Vest. Flow System/ OREN OPEN $ 166,000.00
Wetlands >
Comb Vert -Flow System OPEN OPEN -
ST 59 s OPEN
Retention Pond/Wetland
TOTAL: #51,007,049.00

¢ Completed Projects

stream station 25

% Recently approved Growing Greener Round 3 partial funding

e Remediation cost to date

% Completed Project with additional work needed upstream of

Approximately 100 acres (40.50 hectares) of unreclaimed surface mines were documented to
exist within Project Area 14 of the Operation Scarlift Report which will be included in Priority
Area 5 - De Sale. Scarlift also recommended lime injection to neutralize the spoil as part of the
reclamation. Blending and mixing alkaline material such as coal ash or Rec-Lime could be
considered as an alternative for lime injection.

e Deep mine seals or grout curtains are not needed for this priority area.
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UPDATE - PRIORITY AREA 6: ERICO BRIDGE

Six discharges with an average combined flow of 401.8 gpm contribute a pollutional load
to this priority area of: 707 lbs/day of acid; 265.9 Ibs/day of iron; and 2.2 lbs/day of aluminum to
SeatonCreek. (See Table 34) The acid and ironloading from the discharges in this priority area
are the main contributors of pollution to Seaton Creek. Extensive amounts of'iron deposition can
be seen along the flood plain of Seaton Creek in proximity to the discharges. The discharges are
a result of deep mining activity from the Keystone #3 and #4 operations on the Brookville coal

seam.

The water quality of all the discharges in this priority area is amenable to passive treatment
techniques except for ST 63E and ST 63C. It is highly unlikely that enough space exists to
construct adequate-sized wetlands to contain the pollution from ST 63E and ST 63C in proximity
to Seaton Creek. A field survey of the available construction area would be needed to verify
implementation of such a project. Based on the severity of their iron loading, it appears that at
least 10 acres (4.05 hectares) of compost wetlands plus additional retention ponds and anoxic
limestone drains would be needed to drop the iron and raise the pH above 6.0. Recently, the PA
DEP has approved a Round 3 Growing Greener Grant to Stream Restoration Inc. for $898,679
fo construct a passive treatment system to remediate Seaton Creek discharges ST 63A through
ST 63F in this priority area. (See Table 35)

TABLE 34: PRIORITY AREA 6 - AMD DISCHARGE WATER QUALITY

(gpm) mg/l Ibs/day ———
DISCHARGE | TRIBUTARY AVG. PH NET IRON ALUMINUM ACID IRON ALUMINUM
FLOW ACIDITY LOAD LOAD iy
>ST 63E (S:g‘gg” 215 5.7 118.6 54.8 0.5 385 146.1 1.0
>ST 63C f:igg“ 62.8 6.0 103.6 84.8 0.5 143 63.0 0.4
»>ST 63B g‘;ﬁg“ 40 59 193.0 63.5 0.5 93 30.5 0.2
ST 63A | SEATON
»ST 63A e 15 59 125.1 85.8 0.5 49 16.7 0.1
SEATON
ST 64 | iek 58 5.1 34.4 13.6 0.6 31 7.8 0.4
SEATON :
»ST 63D SREEK 11 5.0 23,7 6.5 0.5 6 1.8 0.1
TOTAL: 401.8 707 265.9 22
» Recently approved Growing Greener Grant Round 3 funding (cont.)
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The discharges are a result of surface mining activity on the Middle Kittanning coal seam.

area.

priority area.
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potential and maximum potential acidity has been reached.
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Jackson Twp., Cambria County. The origiﬁal application was to mine 25.5 acres of Lower KlttannrngcoaJZBSacres of
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been prewously surface mlned on the Lower Kittanning seam ln addition, two small room- and plllar mines were also
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Department, the permlttee agreed to increase the ash addition rate to 3200 tons per acre. In late 1999, the operator
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wrth the spoil. Similar to the Abel- Dreshman site, a layer of ash was applied to some areas of the surface before final
backfilling.
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low-strength cement has the advantage of bemg able to encapsulate seme of the pynte thus rendering it unavailable to
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to medium gravel. A sample was dried and crushed to minus60 sieve and tested for neutralization. The NP

produced from the oxidization of sulfide minerals to form anhydrite, CaS0O4. Normally the ratio of limestone to
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hence contribute to the lowering of NP.

- - — -

Ca0 + H20 - Ca(OH)2 slaked lime (Equation 10)
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lime. As can be recognized, the ettringite reaction consumes calcium ions from the mix thus further reducing NP.
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Figure 10. Scatter plot of Ca and Mg from Abel Dreshman MP-23A
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Figure 11. Scatter plot of Ca and Mg from the McDermott operation, MW-2

FBC ash contains approximately 30% CaO and less than 1% MgO, based on the analysis of the ash from several
sources. Thus if the ash was the source of the alkalinity for neutralization, the strong linear relationship between the two
should not be observed. FBC ash was used as a grout to encapsulate pyritic materials on the Fran Contracting site in
Clinton County in 1992 and 1993 (Schueck, et. al, 1996). A large quantity of FBC ash grout was injected near monitoring
well L25 in July 1993 and in September 1993 a near surface pod of dry FBC ash was placed near the well. The grout
consisted of only FBC ash and water. Figure 12 shows the relationship between Ca and Mg before and after the grout
injection in L25. The initial peak in Ca was most likely from the supernatent (washing out of Ca0) associated with the grout.
Figure 13 is a scatter plot showing the relationship between Ca and Mg for well L25. There is no relationship as the
tremendous amount of scatter demonstrates.

There is strong correlation between Ca and Mg on the Abel-Dreshman (R2=0.9351) and the McDermott operations
(R2=0.8264) and a lack of correlation (R2 = 0.0238) on the Fran Contracting site (where the measured response was directly
attributed to FBC ash placement). Considering this, it appears that the alkalinity for neutralization on these sites is derived
primarily from the naturally occurring carbonate minerals present and not from the FBC ash. If the fly ash were providing
the alkalinity, then the Mg concentrations should not rise and fall with those of Ca. However, considering the slight increase
in the Ca:Mg ratio of the Dreshman parcel and the post-ash application increases in Ca on the Fran Contracting site, it is
likely that the FBC ash is providing some degree of neutralization capability to the sites.
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Henry Dreshman spring (CD-7) 5/23/80 | 5.8 | 1.6 24 0.05 | 0.05 23
Henry Dreshman 1st 11/8/82 | 55| 0 6 18.00
replacement well
4226 |Henry Dreshman 2nd 2/7/83 6.1 | 61 0 12.40| 8.41 |0.11| 750
129 replacement well
5221 Henry Dreshman 2nd 5/23/83 |6.0 | 63 2 44.90(10.12{0.35| 950
223 replacement well ;
4217 |Henry Dreshman 2nd 7/18/84 | 5.7 | 63 149 |72.20|37.80|0.07 | >500
345 replacement well | '

The large increase in sulfates, iron and manganese indicates the production of AMD.

As part of the re-permitting application an overburden analysis was conducted at the site. The results of the
testing of the two overburden holes along with the presence of AMD at the site supported the Department’s
claim that continued mining at the site would likely produce AMD. Since the permmittee was unable to
demonstrate that AMD pollution to the Waters of the Commonwealth would not occur from the continued
mining operations, the repermit application was denied June 7, 1984.

Overburden Analysis

The mass weighted acid base accounting results showed that the site was alkaline deficient with a strong
likelyhood of AMD production, should mining continue:

Overburden | Highwall Net Neutralization Potential Tons CaCOgj/acre needed to provide % .
Hole Cover |tons/1000 tons|  tons/acre 6 ton/1000 ton excess |12 ton/1000 ton excess | SS
# Height Thresholds Thresholds
without with | without with without =
OB-1 56 -2.33 -227 -215 780 1320 R
0OB-2 -46 -9.27 -612 | -740 1090 1696 91.1%

The use of thresholds when evaluating acid base accounting OBA data was discussed in
The thresholds used were 0.5 % Sulfur and a NP of 30 tons/1000 tons CaCOs
equivalent with the zone having a fizz.

From September 1997 till September 1998 as part of a reclamation agreement with Amerikohl Mining Inc.
Flyash was admixed with the spoil and the entire site reclaimed to AOC. Although originally it was
proposed to add 200,000 tons of Scrubgrass Generating Project CFB ash or approximately 4,000 tons/acre
to the site only 83,600 tons were actually applied/mixed at the site. The ash has approximately 600 tons per
1000 tons of CaCOj equivalent. Therefore approximately 1003 tons of 100% CaCO; equivalent were
added to each of the 50 acres at the site. This amount would provide a little more than a 6 ton/1000 ton
excess with thresholds across the site.

In order to monitor the success of the alkaline addition, monitoring of springs 29, 29A, and 29B were
conducted by the Department.

Monitoring Results

As can be seen on the attached table and graphs, comparing the period of prior to flyash mixing and
backfilling (prior to September 1997 — 1998) to the period following the application of flyash shows, that
there has been a marked decrease in metals and sulfate concentrations at monitoring points 29 , 29A and
29B. The Pre-application of flyash period from July 1996 — July 1997as compared to the period following
the application of flyash (after September 1998).



The data also show a significant increase in pH and net alkalinity at these points from pre-application to

post application of the flyash.

MP-29 "Pre-Flyash Application {During Flyash Application Post Flyash Application

# of samples (n) 9 9 11

Median pH 3.6 3.8 4.€
Average Net Alkalinity -117.8 -104.3 -2.8
Std. Deviation Net Alkalinity 39.5 58.1 11.€
Average Iron (total) 1.5 6.4 0.2
Std. Deviation Iron (total) 0.6 11.2 0.2
Average Manganese (total) 43.3 38.3 9.t
Std. Deviation Manganese (total) 18.2 18.8 4.1
Average Aluminum (total) 29 2.7 0.¢
Std. Deviation Aluminum (total) 0.5 2.1 0.
Average Sulfates (total) 634.7] 624.8 295.¢
Std. Deviation Sulfates (total) 2371 258.7 75.2

MP-29A Pre-Flyash Application |During Flyash Application Post Flyash Application

# of samples (n) 9 9 11

Median pH 35 3.7 6.1
Average Net Alkalinity -185.3 -207.3 -35.2
Std. Deviation Net Alkalinity 56.9 50.6 80.7
Average Iron (total) 2.1 15.1 0.6
Std. Deviation Iron (total) 1.5 13.7 1.2
Average Manganese (total) 44.6 76.3 32.7
Std. Deviation Manganese (total) 255 19.7 23.1
Average Aluminum (total) 3.5 3.1 1.3
Std. Deviation Aluminum (total) 1.0 21 1.5
Average Sulfates (total) 835.6 942.7 817.2
Std. Deviation Sulfates (total) 377.5 292.6 202.(
MP-29B Pre-Flyash Application [During Flyash Application Post Flyash Application

# of samples (n) 9 9 11

Median pH 45 4.7 4.1
Average Net Alkalinity -36.3 -18.7 -5.(
Std. Deviation Net Alkalinity 171 16.2 8.(
Average Iron (total) 1.1 0.1 .2
Std. Deviation Iron (total) 1.7 0.1 0.
Average Manganese (total) 27.7 7.0 5.
Std. Deviation Manganese (total) 37.0 3.3 £
|Average Aluminum (total) 2.5 1.8 1.4
Std. Deviation Alumirium (total) 0.6 0.3 0.1
Average Sulfates (total) 335.1 190.6 213.°
Std. Deviation Sulfates (total) 289.7 63.7 69.¢
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