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Imtroduction

Historic mimmg activity within the state of Pennsylvania has led to the contamination of MImerous
Walerways lhmghcmthe caal mmmgregwna This contamination occurs when water passes throngh

(FeS2). Durng this process oxidation of the pyrite leads to Ferric Hydrodde precipitation and frequently a
lowered water pFL This reaction gives rise to the visible rust~colored stain within streams, which is aften
referred to as yellowbay. Also, metals soch as alumimm and mangznese may be present in AMD
discharpes, Themdmmﬂmmamﬂmmmmcﬁommlm
to degraded vaater quality in previously mined areas.
Fuxlhln,bmtmmbitrcer&mty,hasbe:nimpaa:dbyhiﬂnﬁcmﬁﬁngacﬁﬁﬁes. It has besn
identified as itnpacted by metals from AMD by the PA DEP in the 2000 303(d) List of Waters, In 1999 the
Mﬂt&rConﬂirvaﬁunDistﬁchcgnnasrndymidenﬁfyﬂlcimmﬂcfmiuingazﬁﬁﬁzsmFome_ The
watershed was first deep mined cirea 1900, In the 1980s Adobe Coal Company and the FW & RR

and 2000 souzht to accomplish three things: locate and m’vmorythcdisclm:grsmFoannonMcmﬂy
mumned fand, quantify the physical and chemmical antributes of those discharges, and identify the zone of
influence on impacted stream reaches. mmﬁmmm@m&mmmm
used to collect the data and what the resalts imply. Finally, the District will propose a possible treatment
option for the restaration of Fox Rum

Material$ and Methods

Discharge measurements were performed twice each month on twelve locations in the watershed.
These measiements were taken to provide average flow rates of Fox Run and contnbufing springs/seeps.
To begin, wd:swereplamiouiduﬂﬂeddischmgcsthaicmﬂdbcmmaiinachamel{wedznd
dischargﬁandszzpswmcxdudedﬁomthjsprms)_ The channei served 1o provide an area for a
ﬂ&thmolﬁmmdmd@behmdm“thsmdeﬁmrgemm The weirs
were constnwe led m the field and mstalled with the assistance of the Pennsylvania Conservation Corps.
Both V-notch and rectangniar notch weirs were constructed of 2 X4-lnmber and 1/2 inch exterar plywood.
Measnrements were taken by determining the height of water shove the notch with a carpenter’s rule (H).
These measmements were made an the upstream side of the weir. The following equations were then used
1o determine 1 he discharge rates in cubic feet per second: Venotch = 2.5HA5/2

Fectangular natch =3.33 [width of notch in feet — (02H) B~3/2]

Thisdischarg-:m:wnsthmmmmuimdmbsaquemlymned m gallons per minmte.
In addition to the weirs, ancr:typc-AAcxmmwwasemplUyedmsamplcthedischargcrams:{{ihlr
locations on txe mam branch of Fox Run. The stream was first cross-sectioned with a line and markers
were placed ©1 locations to achieve transects of flow across the cross section. These markers were locared
to oy to obtain measurable partitions of flow that made up no more than 10% of the total cross sectional
How at the sa:npling location. The curreat meter was then mrilized 10 obtain a mmber of clicks
(representing one revolntion of the sampling devics) per second. These clicks were measured over a time
period which sveraged 40 seconds. Measurements began at the end of one revolution and were measured
for an elapsec. ime 1o the end of a revolotion and recorded fo the nesrest secand. The following equation
was then used! to obtain a velocity of flow in feet per second at cach transect:
[22043 (revol prions/second)H0.0178]. The area (in square feet) of each mansect was then determined and
the overall dizcharge at that location was obtained by the following equation: [SUM(area 1X velodity 1) +
(area 2 X velecity 2)...]. The resulting discharge rate in cubic feet per second was then converted and
subsequently reported in gallons per minmte. The Pennsytvania Conservation Corps assisted in the
collection of (lischarge dam during the project.

Th:e:addiﬁnnalpammmmswmmﬂweddmingtheﬁsﬂid'smmofFoann Chemical,
biological, an1 location data wexe also collected. Chemical samples were collected once a month and
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calibrated the moming of each sampling event nsing standard sobutions of pH 7, 4.01, 10.01 Biological
monimringw::spcrfumwdusingthaSaveOurStrmnspmtoml dcvdopcdbythelsaakwmunlzxgueof
Amenca Sanpling for this parameter was doge a toal of six times during the survey. Aquatic
Imacrotverte rate sampling was performed s close 1o the four main stem discharge locations as pessible.
The sites wer:: selected for proximiry to the discharge sampling locations and suitable habimt Again_
Pennsylvania Conservation Corps mexmbers and members of Trout Unlimired assisted in the daia collection.
Finally, a latilude and Jongitude for all mamitaring locations and the locations of spring/seeps that could not
be capwred fiur measurement were sampled nsing a Magellan 320 Global Positioning System.

Resulte/Conclusions

FolemisapemnIdﬁlsmamdmdaiwsimbascﬂawﬁ*omspﬁngs,whichdisplaycﬁdeuceuf
cmﬁmedinfi.umceufhistuﬁmlnﬁxﬁngapmzdm Fox Rom, by default, cn be classified as 2 WWE
(Warm Wate' Fishes) stream Inaddiﬁmmvaﬁmmmthﬂeam&meems;nﬁgwhichmﬂaiu
Fox Run_ Th: first instance of impact is noted at 80 07 19" W longitude, 41 18° 06” N latitude. During the
:mmm:r'limnmalnvemjss;mmgwumlﬁﬂymﬁshedMOMleﬁnnﬂyappmmdaﬁambsmm
minfall events, This discharge averaged 723.04 gallons per minute during the assessment The average
rutalmwnmofﬂﬁ_sﬁsm-gcmé_ﬁmg/l Smmﬁcmmﬁamﬁmmdawm@ﬂymMumaf
this constitue ot be 1.5 mg/l for snstaining aquaric life and for use as a water supply. Evidence of the high
iroummmaanb&ﬁsuaﬂymhmnediatelyﬁ'ommemgh the form of iron precipitate that coats the
streambed. The next sprng that mfluences Fox Rua is Incated at 80 07° 307 W, 41 17" 54”7 N, This spring
also has a hig h iron content thar averaged 6.65 mg/l. Additionally, manganese, sulfates, and toml dissolved
solid (TDS) ¢ xceeded state criteria for water snpplies. A pungent sulfur odor and excess of iron precipitate
distinguish this spring from the others. It averaged 84.47 gallons per minute discharge. There is no
noticeable pracipitation of manganese in the discharge waterconrse, Lastly, is the spring located just off of
State Route €2 a1 80 07 34” W, 41 17" 47" N. This spring averaged 20.19 gallons per mimne discharge
and 15.11 my /1 total iron. Manganese, sutfites, and TDS were also above oatlined criteria for water supply
an this dischirge. Again, the iron precipitate and sulfur odots were apparent at this discharge. [n addition
taﬁmemajoriuﬂmmcm,mms&m]hc&cﬁgﬂbankofFoannlmﬁngnpsﬂmﬁumanﬁz
(Sec Append'x A for Entire Data Set). These seeps extend from the previously mentioned Spring upsream
to the area near the secand spring. This portion of the stream is lined with resichial mine waste. The seeps
appwmﬁrsﬂmmbmkswhm&ehy@uﬁcmdxﬁﬁqdmcmmmﬁmm. During
the course of |he investigation, ane seep tumned to overland flow. Further investigation uncovered three
small seeps tiat origmate approximately 300 feet from Fox Run. These seeps then overland flow to a Jow
mabehindt:eminespoi.lwhmtheymﬂedzndﬁh!ympplyahrgcporﬁonofthemﬁcadmhmk
5eEps. Itm.nafeasbmmmpuntmdmmdjsimgademahckofchmddwnpmmL

The promary “poltuzant™ m Fox Run is iron. Although other metals are present in Fox Rum, the
won hiydroxicle precipitate is the canse of not only impacted aesthetics, but also is delsterions 1o
macrowmverts brate habitat and species richness. The zone of AMD mftuence extends from 80 07" 197 W,
4118° 06" N0 8008 07" W, 41 177 25" N. Visual evidence of influence beyond this point is however
evidmtmdmusthketymbemnelaredmﬁushsohbcﬁmptuﬁpimwdming storm events, The
dischmgmmud@ﬁmaﬂmmﬂdﬂcdybww:dbymmmmmmmmmmdm
at a muoimun ', the three major discharges Metal removal would likely occnr through bacterial activity and
increased oxi-dation from atmospheric exposure. The current pH would facilitate precipitation of iron and
MANEANese, Anesdmedsiaecfachdthuwu]andsmhcobmin:dbyﬁxstmlaﬂaﬁngmepo&mm
loading rates of Acidity, Iron, and Manganese with the following equation:
[Flow Rate X mg/l concentration (012)] = [h/day
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*+ [ (Acidity loading Tbvday) / (60 Ib/ac/day)] = Minimnm Wetland Siza (acres)
Bascdantb;ahuvecﬂmlaﬁum&eﬁmﬁsctmgemmagingnS.Mgpmwuﬂdmﬁmammimuf
2.13 acres tor effectively rednce the metals, Tbemddischargea\’emging 84.47 2pm wonld require 036
acres for trettmemnt. P‘uwl]y,!hethixddis;!mgeavemgiugzo.wgpmmulquﬁmaG_ZGamwmmdfor
treatment. Th&wﬂhndsdmﬂd%hamd:pthufﬁwlsmchmmdimlndepMmChas
mttaﬂs,msl:&s,andrmdsmslowthcﬂow. Inconclnsinn,theDisuictﬂaejslhaﬂaudonrnerpcnnis.siontn
install such {assive freatment technology is attainable.
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Location: 1

Date Discharge] pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field Lab [ (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)

12/29/1999| 389.10 7.60 7.89 549.00 0.90 124.99 0.00 0.42 0.27 0.02 81.60 5.00 376.00
1/28/2000 | 229.30
1/31/2000 | 178.20 6.93 6.76 213.00 0.10 13.40 0.00 0.12 0.03 0.10 56.10 13.00 149.00
2/16/2000 | 4097.10
2/28/2000 | 4434.60 7.30 6.60 130.00 3.70 8.75 1.83 0.19 0.12 0.12 45.60 5.00 91.00
3/13/2000 [ 2218.90 7.25 7.00 159.00 3.90 11.32 0.00 0.11 0.06 0.11 36.00 2.00 113.00
3/27/2000 | 1523.07
4/25/2000 [ 935.20 7.28 7.05 128.00 13.40 16.70 0.00 0.52 0.03 0.12 26.00 4.00 90.00
4/28/2000 [ 472.28
5/25/2000 | 2521.27 6.94 6.94 115.00 14.70 20.82 3.49 1.20 0.08 0.23 26.60 11.00 81.00
5/30/2000 [ 657.88
6/20/2000 | 1252.02
6/28/2000 | 2450.96 6.92 7.05 132.00 18.70 30.34 0.00 2.20 0.25 0.21 25.80 10.00 92.00
7/25/2000 0.00
7/31/2000 0.00
8/24/2000 [ 87.50
8/28/2000 0.00
9/6/2000 0.00
AVERAGE [ 1191.52 7.22 7.04 203.71 7.91 32.33 0.76 0.68 0.12 0.13 42.53 7.14 141.71
STANDARD
DEVIATION | 1411.00 0.26 0.41 155.72 7.49 41.48 1.38 0.77 0.10 0.07 20.69 4.14 105.81

Notes: A value of 0 in the Acidity column indicates Not Detecta
A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 2

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab [ (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)

12/29/1999| 554.70 [ 6.39]6.61 773.00 9.60 234.92 0.00 9.05 0.76 0.02 200.90 6.00 553.00
1/28/2000 | 320.40

1/31/2000 | 556.06 | 6.28 | 6.77 782.00 9.80 242.78 0.00 10.25 0.75 0.02 211.40 9.00 547.00
2/16/2000 | 433.29

2/28/2000 | 556.06 | 6.36 | 6.83 757.00 9.60 234.78 0.00 5.90 0.77 0.02 220.40 8.00 530.00
3/13/2000 | 660.65 | 6.63 | 6.68 769.00 9.70 227.96 0.00 5.86 0.74 0.02 194.30 5.00 537.00
3/27/2000 [ 770.42

4/25/2000 [ 1190.06 | 6.33 | 6.56 768.00 10.10 211.11 0.00 5.34 0.67 0.02 221.50 7.00 538.00
4/28/2000 [ 1286.32

5/25/2000 | 884.96 | 6.38 [6.61 761.00 10.10 225.71 0.00 5.75 0.70 0.02 237.30 6.00 533.00
5/30/2000 [ 943.91

6/20/2000 | 884.96

6/28/2000 | 973.79 | 6.33|6.62 761.00 10.10 231.43 0.00 5.42 0.71 0.02 254.70 9.00 533.00
7/25/2000 | 770.42

7/31/2000 | 660.65 | 6.27 | 6.61 760.00 9.90 235.28 0.00 5.92 0.71 0.02 235.70 4.00 532.00
8/24/2000 [ 556.06

8/28/2000 [ 530.77 | 6.42 | 6.50 783.00 10.20 243.24 0.00 6.18 0.74 0.02 205.40 4.00 549.00
9/6/2000 481.23

AVERAGE 723.04 | 6.38[6.64 768.22 9.90 231.91 0.00 6.63 0.73 0.02 220.18 6.44 539.11
STANDARD

DEVIATION | 261.81 [ 0.10]0.10 9.00 0.22 9.20 0.00 1.66 0.03 0.00 18.45 1.83 7.94

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 3

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)

12/29/1999 89.8 7.02 7,51 500.00 0.00 66.19 0.00 0.13 <0.02 0.08 57.70 2.00 354.00
1/28/2000
1/31/2000 1.12 6.69 | 7.45 583.00 0.30 91.73 0.00 6.15 0.05 0.05 56.70 10.00 408.00
2/16/2000 [ 130.44
2/28/2000 | 164.03 | 7.13[7.16 430.00 5.50 31.65 0.00 0.08 0.02 0.11 69.50 3.00 302.00
3/13/2000 71.3 7.56 17.39 520.00 4.80 41.27 0.00 0.17 0.05 0.11 59.80 2.00 365.00
3/27/2000 25.32
4/25/2000 25.32 7.8317.72 456.00 15.50 68.17 0.00 0.10 0.03 0.14 59.30 4.00 320.00
4/28/2000 16.46
5/25/2000 71.3 7.30 | 7.47 418.00 14.20 64.15 0.00 0.10 0.03 0.02 75.50 2.00 292.00
5/30/2000 25.32
6/20/2000 35.34
6/28/2000 71.3 7.3217.50 378.00 17.60 87.43 0.00 0.20 0.12 0.13 39.10 4.00 264.00
7/25/2000 0
7/31/2000 0
8/24/2000 0.01
8/28/2000 0.01 7.2217.33 584.00 19.20 111.04 0.00 0.08 0.14 0.04 38.70 2.00 410.00
9/6/2000 0
AVERAGE 42.77 7.26 |7.44 483.63 9.64 70.20 0.00 0.88 0.06 0.09 57.04 3.63 339.38
STANDARD
DEVIATION 49.74 0.34 [0.16 76.20 7.84 26.21 0.00 2.13 0.05 0.04 12.91 2.72 53.81

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 4

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab [ (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999| 71.80 6.43 | 6.59 751.00 10.30 213.24 0.00 7.50 1.33 0.02 201.60 6.00 534.00
1/28/2000 71.98
1/31/2000 96.62 6.38 | 6.77 739.00 10.40 207.96 0.00 7.03 1.27 0.02 233.70 8.00 517.00
2/16/2000 66.48
2/28/2000 96.62 6.27 | 6.73 686.00 10.30 189.59 0.00 6.02 1.14 0.02 206.70 13.00 481.00
3/13/2000 96.62 6.46 | 6.66 681.00 10.50 189.27 0.00 6.19 1.18 0.02 175.70 5.00 476.00
3/27/2000 71.98
4/25/2000 | 159.57 | 6.36 | 6.60 736.00 11.30 186.54 0.00 6.27 1.02 0.09 209.90 5.00 515.00
4/28/2000 96.62
5/25/2000 83.76 6.41 | 6.66 842.00 10.50 232.12 0.00 7.09 1.34 0.02 307.30 5.00 590.00
5/30/2000 [ 125.74
6/20/2000 77.73
6/28/2000 61.25 6.36 | 6.65 744.00 10.70 206.48 0.00 6.25 1.18 0.02 304.40 1.00 521.00
7/25/2000 66.48
7/31/2000 71.98 6.34 | 6.65 802.00 10.70 221.01 0.00 6.74 1.29 0.02 231.20 5.00 561.00
8/24/2000 71.98
8/28/2000 71.98 6.49 | 6.58 778.00 10.60 225.50 0.00 6.76 1.32 0.02 241.80 5.00 544.00
9/6/2000 61.25
AVERAGE 84.47 6.39 | 6.65 751.00 10.59 207.97 0.00 6.65 1.23 0.03 234.70 5.89 526.56
STANDARD
DEVIATION 25.02 0.07 [ 0.06 51.42 0.31 16.72 0.00 0.50 0.11 0.02 44.96 3.22 36.16

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 5

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999 0.22 6.71]7.02 891.00 0.30 117.06 0.00 14.50 1.85 1.12 26.30 4.00 633.00
1/28/2000 2.25
1/31/2000 0.40 6.64 |7.09] 1016.00 0.30 127.50 0.00 8.45 1.06 0.42 73.90 10.00 711.00
2/16/2000 2.25
2/28/2000 2.25 6.85|7.36] 1434.00 4.80 105.22 0.00 0.83 0.23 0.04 241.40 7.00 1005.00
3/13/2000 2.25 7.407.29] 1307.00 5.10 89.19 0.00 1.36 0.23 0.02 23.70 5.00 915.00
3/27/2000 2.25
4/25/2000 0.40 7.057.15] 1447.00 10.90 117.97 0.00 4.78 0.81 0.14 297.70 6.00 1013.00
4/28/2000 0.40
5/25/2000 1.10 7.12 |7.40] 1454.00 14.50 142.30 0.00 2.40 0.52 0.02 254.20 5.00 1019.00
5/30/2000 0.40
6/20/2000 0.00
6/28/2000 1.10 7.17 |7.42| 1116.00 17.50 163.67 0.00 2.46 0.57 0.02 13.60 10.00 781.00
7/25/2000 0.00
7/31/2000 0.00
8/24/2000 0.01
8/28/2000 0.00
9/6/2000 0.00
AVERAGE 0.85 6.99 |7.25| 1237.86 7.63 123.27 0.00 4.97 0.75 0.25 132.97 6.71 868.14
STANDARD
DEVIATION 0.95 0.27 [0.16 230.25 6.80 24.38 0.00 4.93 0.57 0.41 125.60 243 159.29

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 6

Date Discharge| pH Conductivity| Temperature Alkalinity Acidity Total Iron| Manganese| Aluminum Sulfate Suspended Solids| TDS
Field | Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) [(mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999( 975.70 | 7.00|7.37 594.00 4.50 140.78 0.00 6.93 0.55 0.12 107.20 5.00 411.00
1/28/2000| 933.00
1/31/2000| 903.90 | 6.94 [7.55 689.00 6.10 193.79 0.00 4.70 0.66 0.02 191.60 14.00 482.00
2/16/2000 | 4216.90
2/28/2000 | 6680.40 | 6.85]6.94 242.00 4.00 34.91 0.00 0.89 0.21 0.15 64.30 5.00 169.00
3/13/2000 | 3108.80 | 7.13|7.19 408.00 5.90 81.57 0.00 4.76 0.39 0.19 86.70 5.00 287.00
3/27/2000 | 2040.74
4/25/2000 [ 2409.50 | 7.02 |7.14 563.00 11.10 136.79 0.00 2.63 0.47 0.02 151.50 7.00 394.00
4/28/2000 | 2175.79
5/25/2000 | 4712.30 [ 6.91]7.11 350.00 13.10 80.12 0.00 2.08 0.27 0.11 98.20 14.00 245.00

5/30/2000 | 1284.67

6/20/2000 | 3200.3

6/28/2000 | 4373.77 [ 6.93]7.05 305.00 16.20 79.79 0.00 2.75 0.37 0.17 62.60 6.00 214.00
7/25/2000 | 1185.48
7/31/2000 | 900.33 [ 7.31]7.53 738.00 12.10 215.63 0.00 2.26 0.69 0.02 226.60 4.00 517.00
8/24/2000 | 985.48
8/28/2000 | 741.60 ([ 7.58 |7.54 738.00 12.90 227.72 0.00 2.17 0.70 0.02 207.30 4.00 517.00

9/6/2000 792.35

AVERAGE | 2312.28 [ 7.07 [7.27 514.11 9.54 132.34 0.00 3.24 0.48 0.09 132.89 7.11 359.56
STANDARD
DEVIATION | 1728.17 | 0.23 ]0.23 192.22 4.45 68.43 0.00 1.86 0.18 0.07 63.00 4.01 134.30

Notes: A value of 0 in the Acidity column indicates Not Detectable
A value of .02 in the Aluminum column indicates a value less than .04 mg/l




Location: 7

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999| 12.60 6.64 |16.80 913.00 9.00 252.55 0.00 10.75 1.67 0.02 307.20 7.00 674.00
1/28/2000 19.55
1/31/2000 12.72 6.62 |6.90 916.00 9.20 247.88 0.00 151 1.68 0.02 294.10 20.00 641.00
2/16/2000 12.72
2/28/2000 22.23 6.4516.89] 1012.00 8.50 250.00 0.00 10.40 1.68 0.02 408.30 25.00 707.00
3/13/2000 12.72 6.86 |6.79 920.00 9.80 245.39 0.00 9.75 1.59 0.02 313.30 6.00 643.00
3/27/2000 12.72
4/25/2000 12.72 6.46 |6.66] 1108.00 10.40 272.30 0.00 16.25 1.81 0.02 417.40 7.00 776.00
4/28/2000 17.08
5/25/2000 22.23 6.30 |6.64| 1473.00 11.10 326.03 0.00 23.05 2.34 0.02 795.80 21.00 1031.00
5/30/2000 22.23
6/20/2000 22.23
6/28/2000 12.72 6.20 |6.45] 1476.00 11.00 325.30 0.00 26.60 2.53 0.02 926.20 16.00 1034.00
7/25/2000 35.06
7/31/2000 51.55 6.28 |6.55| 1356.00 11.30 333.57 0.00 20.30 2.25 0.02 530.90 6.00 950.00
8/24/2000 28.21
8/28/2000 17.08 6.47 |6.57| 1080.00 11.00 284.99 0.00 17.40 1.94 0.02 428.10 8.00 756.00
9/6/2000 17.08
AVERAGE 20.19 6.48 |6.69] 1139.33 10.14 282.00 0.00 15.11 1.94 0.02 491.26 12.89 801.33
STANDARD
DEVIATION 10.02 0.21 [0.16 234.93 1.05 37.03 0.00 7.77 0.34 0.00 224.79 7.59 161.08

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 8

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999 0.45 6.47 |16.40 761.00 0.60 55.83 0.00 23.80 1.35 2.27 92.60 6.00 533.00
1/28/2000 0.00
1/31/2000 0.00 6.53 | 6.54 788.00 0.90 54.95 0.00 11.75 1.88 0.12 133.50 30.00 552.00
2/16/2000 0.40
2/28/2000 0.07 6.19 |6.58 825.00 7.00 57.27 0.00 18.20 1.28 0.06 149.30 33.00 578.00
3/13/2000 0.07 6.67 | 6.46 865.00 3.20 44.94 0.00 24.55 1.24 2.89 126.60 6.00 606.00
3/27/2000 0.07
4/25/2000 0.00
4/28/2000 0.00
5/25/2000 0.00
5/30/2000 0.40
6/20/2000 0.07
6/28/2000 0.19 6.40 | 6.58 803.00 15.80 93.03 0.00 17.25 1.17 0.09 95.60 4.00 562.00
7/25/2000 0.07
7/31/2000 0.01 6.33 |16.42 847.00 18.70 64.95 0.00 22.55 1.18 0.14 101.60 10.00 593.00
8/24/2000 0.07
8/28/2000 0.07 6.50 | 6.50 872.00 17.00 110.42 0.00 27.90 1.53 1.46 90.50 32.00 611.00
9/6/2000 0.00
AVERAGE 0.11 6.44 16.50 823.00 9.03 68.77 0.00 20.86 1.38 1.00 112.81 17.29 576.43
STANDARD
DEVIATION 0.15 0.15 [0.07 41.26 7.94 23.79 0.00 5.44 0.25 1.20 23.37 13.60 28.98

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 9

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999| 809.60 [ 7.37[7.88 580.00 3.70 141.37 0.00 0.79 0.38 0.02 77.00 4.00 411.00
1/28/2000 | 810.12
1/31/2000 | 810.12 | 7.73]8.05 721.00 4.20 188.32 0.00 0.38 0.56 0.04 174.30 15.00 504.00
2/16/2000 | 3543.99
2/28/2000 | 6399.57 | 6.00|7.08 226.00 3.90 32.53 0.00 0.62 0.19 0.09 60.50 6.00 159.00
3/13/2000 [ 2719.84 | 6.94 [7.56 401.00 4.20 82.51 0.00 1.15 0.29 0.02 117.90 4.00 281.00
3/27/2000 [ 1869.56
4/25/2000 [ 2281.76 | 7.56 [7.64 556.00 10.40 137.31 0.00 1.97 0.42 0.02 137.90 6.00 389.00
4/28/2000 [ 1869.56
5/25/2000 [ 3182.16 | 7.38 [7.49 346.00 13.10 81.02 0.00 2.21 0.27 0.18 82.90 5.00 242.00
5/30/2000 [ 2072.32
6/20/2000 | 2388.93
6/28/2000 | 3918.17 | 7.26 |7.37 312.00 16.10 79.84 0.00 2.53 0.34 0.13 63.50 4.00 218.00
7/25/2000 | 810.12
7/31/2000 | 810.12 | 7.99 |8.09 722.00 12.90 220.04 0.00 1.19 0.54 0.02 231.20 5.00 506.00
8/24/2000 [ 810.12
8/28/2000 [ 735.56 | 8.24 (8.10 758.00 12.70 226.05 0.00 0.82 0.51 0.02 216.60 4.00 531.00
9/6/2000 526.74
AVERAGE | 2020.46 | 7.39|7.70 513.56 9.02 132.11 0.00 1.30 0.39 0.06 129.09 5.89 360.11
STANDARD
DEVIATION | 1531.30 | 0.65]0.36 198.91 4.98 68.51 0.00 0.76 0.13 0.06 65.37 3.52 139.40

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 10

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999 [ 248.60 | 7.64 [7.67 321.00 0.40 72.51 0.00 0.17 0.04 0.08 22.90 2.00 219.00
1/28/2000 107.26
1/31/2000 196.49 | 7.82 |7.77 323.00 0.20 83.38 0.00 0.27 0.05 0.04 59.30 10.00 226.00
2/16/2000 | 1439.62
2/28/2000 | 1626.74 [ 6.76 |7.36 227.00 4.20 34.30 0.00 0.16 0.02 0.13 36.80 5.00 160.00
3/13/2000 | 1003.85 | 7.91|7.64 295.00 1.60 47.41 0.00 0.15 0.03 0.02 46.70 3.00 207.00
3/27/2000 484.35
4/25/2000 48435 [7.97(7.81 266.00 9.60 62.44 0.00 0.17 0.03 0.02 41.70 4.00 187.00
4/28/2000 274.03
5/25/2000 766.92 | 7.54 |7.66 224.00 13.80 57.60 0.00 0.35 0.03 0.20 26.90 4.00 157.00
5/30/2000 149.69
6/20/2000 420.42
6/28/2000 | 1003.85 [ 7.50 |7.51 195.00 17.40 54.95 0.00 0.47 0.04 0.26 16.40 2.00 137.00
7/25/2000 0.00
7/31/2000 53.11 7.65|7.67 317.00 18.50 100.91 0.00 0.26 0.10 0.02 25.40 2.00 222.00
8/24/2000 69.76
8/28/2000 38.03 7.77 |7.63 330.00 16.80 104.73 0.00 0.27 0.15 0.02 30.80 2.00 231.00
9/6/2000 24.72
AVERAGE 466.21 [ 7.62|7.64 277.56 9.17 68.69 0.00 0.25 0.05 0.09 34.10 3.78 194.00
STANDARD
DEVIATION 501.48 [ 0.36[0.13 51.16 7.70 23.86 0.00 0.11 0.04 0.09 13.40 2.59 34.99

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: 11

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field| Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999 [ 1441.50 | 7.65 [7.89 453.00 0.00 108.15 0.00 0.33 0.18 0.05 74.60 3.00 327.00
1/28/2000 | 2147.00
1/31/2000 | 2200.90 [ 7.90 [7.99 547.00 0.00 136.47 0.00 0.27 0.28 0.10 123.60 11.00 383.00
2/16/2000 | 7479.20
2/28/2000 | 13328.00 [ 6.43 |7.38 225.00 4.30 32.48 0.00 0.44 0.11 0.11 56.80 5.00 158.00
3/13/2000 | 4354.20 | 8.26 |7.82 358.00 2.30 65.23 0.00 0.75 0.22 0.08 79.90 3.00 251.00
3/27/2000 | 4170.85
4/25/2000 | 3706.90 | 8.15)8.02 438.00 9.70 107.61 0.00 0.63 0.19 0.02 120.40 5.00 307.00
4/28/2000 | 3114.86
5/25/2000 | 7012.50 | 7.50|7.70 281.00 14.00 65.04 0.00 1.16 0.14 0.14 65.00 5.00 197.00
5/30/2000 | 3090.06
6/20/2000 | 4521.09
6/28/2000 | 10515.53 [ 7.40 |7.47 240.00 17.10 60.91 0.00 1.57 0.20 0.22 38.30 2.00 169.00
7/25/2000 | 1516.96
7/31/2000 | 1704.78 [ 8.00 [8.15 655.00 18.40 186.78 0.00 0.60 0.30 0.05 185.40 3.00 459.00
8/24/2000 | 1407.15
8/28/2000 | 1012.50 | 8.16 |8.06 634.00 16.20 191.61 0.00 0.52 0.20 0.02 173.40 3.00 443.00
9/6/2000 897.26
AVERAGE 4090.07 | 7.72 |7.83 425.67 9.11 106.03 0.00 0.70 0.20 0.09 101.93 4.44 299.33
STANDARD
DEVIATION | 3451.74 | 0.57|0.27 162.74 7.58 56.53 0.00 0.42 0.06 0.06 51.92 2.70 113.87

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Location: Vernam

Bridge

Date Discharge| pH Conductivity | Temperature Alkalinity Acidity Total Iron | Manganese | Aluminum Sulfate Suspended Solids| TDS
Field | Lab| (umhos/cm) Celcius (mg/L CaCO3)| (mg/L CaCO3)| (mg/L) (mg/L) (mg/L) | (mg/L SO4 -2) (mg/L) (mg/L)
12/29/1999| 850.00 7.60 |7.89 549.00 0.90 124.99 0.00 0.42 0.27 0.02 81.60 5.00 376.00
1/28/2000 [ 1438.00
1/31/2000 ( 1441.10 | 8.18 |8.15 651.00 2.20 178.05 0.00 0.13 0.35 0.04 152.00 10.00 456.00
2/16/2000 [ 4780.20
2/28/2000 [ 8424.40 | 6.55 |7.33 228.00 3.90 32.82 0.00 0.54 0.15 0.09 62.50 4.00 161.00
3/13/2000 | 3639.30 [ 7.79 |7.80 369.00 3.20 78.42 0.00 0.60 0.22 0.02 102.80 2.00 258.00
3/27/2000 | 2822.63
4/25/2000 | 2810.60 | 8.00 |7.97 529.00 9.60 131.83 0.00 121 0.33 0.02 134.10 6.00 370.00
4/28/2000 | 2237.03
5/25/2000 | 3281.40 | 7.70 |7.73 314.00 13.20 77.26 0.00 1.94 0.21 0.14 60.40 4.00 220.00
5/30/2000 | 2255.68
6/20/2000 [ 2814.64
6/28/2000 [ 4860.49 | 7.60 |7.63 298.00 16.20 77.46 0.00 2.28 0.28 0.12 58.30 2.00 208.00
7/25/2000 [ 1220.56
7/31/2000 ( 1129.06 | 8.19 |8.24 708.00 14.30 207.69 0.00 0.44 0.26 0.02 203.70 3.00 496.00
8/24/2000 | 962.97
8/28/2000 | 903.40 8.37 |8.20 705.00 13.70 203.69 0.00 0.21 0.19 0.02 194.90 2.00 493.00
9/6/2000 842.05
AVERAGE | 2595.20 [ 7.78 |7.88 483.44 8.58 123.58 0.00 0.86 0.25 0.05 116.70 4.22 337.56
STANDARD
DEVIATION [ 1943.19 | 0.54 [0.30 185.54 6.02 62.33 0.00 0.77 0.07 0.05 57.20 2.59 129.39

Notes: A value of 0 in the Acidity column indicates Not Detecta

A value of .02 in the Aluminum column indicates a value less than .04 r




Cumulative Macroinvertebrate Index Totals for Fox Run

Location: A-1 Location: A-2
Date Index Value Date Index Value
2/24/2000 13 2/24/2000 9
5/31/2000 13 5/31/2000 14
7/20/2000 7/20/2000 11
8/31/2000 8/31/2000 8
9/8/2000 9/8/2000 9
9/11/2000 9/11/2000 8
Average 13 Average 9.83
Standard Standard
Deviation 0 Deviation 2.32

NOTE: sampling location A-1 had insufficient flow to perform sampling or was completely dry on these sampling dates

Location: A-3 Location: A-4
Date Index Value Date Index Value
2/24/2000 19 2/24/2000 13
5/31/2000 20 5/31/2000 21
7/20/2000 22 7/20/2000 20
8/31/2000 17 8/31/2000 18
9/8/2000 18 9/8/2000 20
9/11/2000 20 9/11/2000 23
Average 19.33 Average 19.17
Standard Standard

Deviation 1.75 Deviation 3.43



