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Dissoived Oxygen Study--Allegheny River—Pools 7 and 8

Purpose

The purpose of this study is to determine dissolved oxygen (D.0.) levels in deep areas of Allegheny River
Pools 7 and 8 and to examine the relationship between water depth and D.O. under low flow conditions.

Although the primary focus of the study is D.O., temperature, turbidity and pH data were also coliected
and are tabulated along with D.O in the attached tables. ‘

The Department of Environmental Protection (DEP) intends to expand this study to the Ohio River and to
additional segments of the Allegheny River. This preliminary report is being released prior to those data
collection activities and prior to a detailed analysis of results in order that the data may be incorporated
into the Phase 3 National Environmental Policy Act (NEPA) analysis and documentation for sand and

gravel dredging in the Allegheny and Ohio Rivers along with data previously collected by Tetra Tech and
the U.8. Army Corps of Engineers. .

infroduction

One of the major questions to be considered in assessing the environmental imp_a'cts of sand and gravel
dredging is the effect on D.O. levels when river depth is increased by excavation of the sand and gravel
substrate. Both the Aliegheny and Ohio Rivers contain significant areas of deep water as a result of past

dredging. Continued dredging will result in progressive deepening of these rivers as more material is
removed, '

Ambient D.O. data has been collected over time at various locations on both rivers by the Corps of
Engineers and DEP. However, the locations sampled and the data collection methods used were not

primarily aimed at investigating deeper areas; therefore, most of the historic ambient data is not useful for
examining the effects of dredging on D.O.

Previous studies of D.O. in deeper areas were conducted by the Corps of Engineers in 1988 and by Tetra
Tech as part of the Phase 2 Field Data Collection effort in 1998. The current ongoing study is intended to
supplement and expand upon those efforts.

Methods

Several deep areas in Allegheny Pools 7 and 8 were selected from references in sand and gravel
company annual reports and the NEPA Phase 2 Field Data Collection Report. A boat-mounted depth
finder was used to position a boat at these sites and measurements of depth, D.O., temperature, turbidity
and pH were then taken at various depths with a Yellow Springs instrument Co. Model 6820 multi-
parameter instrument with Model 610-DM display unit.

The location of each sampling site was noted by river mile, landmark description and GPS

latitude/longitude readings taken with a Magellan GPS unit. The river width was also determined at most
sites using a laser rangefinder.

Calibration for depth, pH, turbidity and D.O. was performed at the beginning of each day and again at
mid-day per YSI's instructions. In addition, D.O. calibration was done prior to sampling each site.

. The air calibration option, empioying a water-saturated atmosphere, was used for D.O. calibration, using

the default barometric pressure of 760 mm Hg.




-,

Dissolved Oxygen Study—Allegheny River—Pools 7 and 8

The boat was anchored at each sampling location and the sonde lowered to take instrument readings at
various-depth intervals. Readings were taken near the surface and at intervals to the bottom. Whenever
a reading was taken on the river bottom, an additional reading was also taken a short distance above as
a check against possible interference with the probes by bottom sediments. Where D.O. showed a steep
drop between intervals, a number of readings were taken at closer intervals to profile the D.O. gradient
more precisely.

Results

Instrument readings for depth, D.O., temperature, turbidity and pH are shown in the attached tables,
arranged in order of decreasing river mile. Of the 13 sites sampled, 9 had D.O. lower than
Pennsylvania’s minimum criterion of 4.0 at some depth. Two others had D.O. greater than 4.0, but lower
than Pennsyivania’s daily average criterion of 5.0 at some depth; however, it is noted that only one set of
D.0O. readings was taken, therefore a daily average value was not established for those two sites. All
sites with 30 foot or greater depths showed a violation of either the minimum or average daily D.O. criteria
{again noting that only one set of measurements was taken at each site) except Site 1 where readmgs
deeper than 29.8 feet were prevented by the boat drifting out of position.

During the suwey period, river flow measured at the gage station located at Lock & Dam 7 ranged from a
low of 2654 cfs at 0400 on 7/22/99 to a high of 4979 at 1200 on 7/22/99. Flow remained above 3000 cfs
during most of the study period. The seven-day, ten-year low flow (with river regulated) at this gage
station is 2250 cfs (information from U.S. Armmy Corps of Engineers). Fiow data is attached.
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SEF-15-1999 BB 48 PIONEER MID-ATLANTICL 412 335 5745 P.1u24

Mg

TETRA TECH, INC. : PAGE 1 OF 4
SAND & GRAVEL DREDGINGEIS

DISSOLVED OXYGEN MEASUREMENTS

ALLEGHENY RIVER -POOL 38

DATE: 82499 TIME: 1030 WAYPOINT: 164 LAT: 40'S5.749'N  LONG; 079“20.157’_“’

LOCATION: ALLEGHENY RIVERPOOL 8 MILE POINT: 57.6
DESCRIPTION: MIDCHANNEL - GREY SIDED HOUSE WITH WHITE TRIM ON LBFT

DESCENDING SHORE
M w 2-_9;.(?_111!!1
SURFACE 24.2 -
3.0 24.2 B
50 24.2 8.1
10.0 24.1 8.2
15.0 24,1 2.0
20,0 ' 24.1 8.1
25.0 24.1 8.1
30.0 ‘ 241 81
350 24,0 8.1
40.0 ; 24.0 8.1
450 24.0 8.1
50.0 240 8.1
53.0 (BOTTOM) 240 8]
WINKLER D.O. SAMPLE TITRATION FOR VERIFICATION
50,0 NA 82

COMMENTS: BAROMETRIC PRESSURE 29.95" STEADY WEATHER: SUNNY, UPPER 70'S
@ 1030; AFTERNOON HIGH MID 30'S °F. KEMMERER SAMPLE COLLECTED AT 50 FEET
DEPTH FOR WINKLER D.O. TITRATION; RESULT WAS 8.2 mg/L

DATE: 8-24-99 TIME: 1133 WAYPOINT: 165 LAT: 40'55.499'N LONQ: 079°27.829'W
LOCATION; ALLEGHENY RIVER POOL & MILE POINT: 55.2
DESCRIPTION: MIDCHANNEL - ¥% MILE DOWNRIVER OF WEST PENN POWER PLANT ON

RIGHT DESCENDING SHORE
DEPTH (FT) - WATER TEMP Q) D.O. (PPM)
SURFACE 27.5 18
30 26.0 80
5.0 258 £2
[o.¢c 45 E2
15.0 24.4 8.2
200 24.4 . 8]
250 ' 243 8.1
300 24.3 . 8.0
350 24.3 8.0
40.0 24.3 - 7.9
45.0 T 242 7.7
48.0 : . 240 69
500 (BOTTOM) 240 6.6
& uaric ‘ .
%_.fls Twa North Share Center, Suite 100, Pitisburgh, Pcmqylvama 15212
TR 412.395.1400 * 412.395.1410 fax « wwwmclaren-hart.com [+ SN
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TETRA TECH, INC,

SAND & GRAVEL DREDGING EIS
DISSOLVED OXYGEN MEASUREMENTS
ALLEGHENY RIVER - POOL 8

DATE: 824-99 TIME: 1157 WAYPOINT: 166 LAT: 40"S¢.€25°N  LONG: 07027.820'W

LOCATION: ALLEGHENY RIVERPCOL § MILE POINT: 543
DESCRIPTION: MIDCHANNEL — AT NAUTICAL MILE MARINA BOAT LAUNCH RAMP ALONG

PAGE20F 4

LEFT DESCENDING SIIORE

SURFACE 265 8.0
3.0 26.4 8.2
5.0 254 83
16.0 242 8.1
150 245 75
20.0 243 7.1
250 24.} 6.2
30.0 24.0 54
3D 249 5.1
32.0 . 24.0 , ) 51
1310 | ] 24.0 ' 4.6
340 ‘ 24.0 4.1
3asn 239 4,]
360 239 : 4.1
370 . 239 3.8
3840 ' . 23.8 34
39.0¢ 23.8 33

WINKLER D.O. SAMPLE TITRATION FOR VERIFICATION
405 (BOTTOM)* NA ' 2.8

COMMENTS: KEMMURER SAMFLE COLLECTED AT 40.5 FEET DE.'I’TH FOR WINKLER D.O.
TITRATION, RESULT WAS 2.8 mg/L | |

* Boar position maved slightly berween final D.O. reading at bottom depth 39 feet, and ¢ollection of
Kemmerer sample for D.O. tirstion (Bortom depth 40.5 feer).

Zu te |
&@ siaems ‘ Two North Shore Center, Suite 100, Pittshurgh, Peansylvania 15212 .

412.395,1400 « 412.395.1410 fax » www.mclaren-hart.con |+ JUNN
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TETRA TECH, INC.

SAND & GRAVEL DREDGING EIS
DISSOLVED OXYGEN MEASUREMENTS
ALLEGHENY RIVER-POOL S

PAGE 3OF 4

DATE: 8.24.99 TIME: 1ﬁ27 WAYPOINT: 167 LAT: 40°54.573'N  LONG: 079°27.845'W

LOCATION: ALLEGHENY RIVERPOOL E MILE POINT: 341

DESCRIPTION: MIDCHANNEL — AT NAUTICAL MILE MARINA (MID POINT) ON LEFT

DESCENDING SHORE .

DEPTH (FT.) WATER T D.0. (PPM)
SURFACE 26.4 82
3.0 264 . 83
5.0 260 83
10.0 24.7 B2
15.0 24.5 7.7
20.0 242 6.8
25.0 24.1 6.1
300 ' : . 24.0 56
310 24.0 50
32.0 24.0 56
33.0 4.0 ’ 4.9
3%0 : 24.0 4.7
35.0 24.0 4.4
360 _ 239 4.1
37.0 239 37
380 23.9 35
390 239 34
40,0 - 23.% 3.3
41,0 (ROTTOM) : 239 32

AYEE

Two North Shore Center, Suite 100, Pittsburph, Pennsylvania 15212
412.295,1400 » £12.395.1410 fax * www.mclaren-bart.com

412 335 5745 P, 1H-24
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TETRA TECH, INC. ’ PAGE40O¥F 4
SAND & GRAVEL DREDGING EIS

DISSOLVED OXYGEN MEASUREMENTS

ALLEGHENY RIVER -POOL 8

DATE; 8.24-09 TIME: 12486 WAYPOQINT: 160 LAT: 40%4 344'N  LONG: 079%27.080°W
LOCATION: ALLEGHENY RIVERPOOL & MILE POINT: 537
DESCRIFTION: MIDCHANNEL

DEPTH (FT.) WATER TEMP (°C) D.O. (PPM)
SURFACE : 26.1 g3
3.0 26.0 84
S0 255 83
10.0 24.8 8.]
15.0 _ 24.5 7.6
200 243 72
25.0 . 242 : 63
30.0 24,2 60
35.0 24,0 50
36.0 : 24.0 : 47
370 24.0 4.7
38.0 24.0 4.5
9.0 24.0 : 4.5
400 24.0 43
410 . : 24.0 43
420 24.0 42
43.0 24.0 . 42
44,0 24,0 4.0
45,0 239 39
-7 4] 239 k9
47.0 24.0 3.9
480 23.9 3.7
490 23.9 3.7
50.0 (ROTTOM) 23.9 3.6

WINKLER D.O. SAMPLE TITRATION FOR VERIFICATION:
56.0 NA 35

COMMENTS: KEMMERER SAMPLE COLLECTED AT 45 FEET DEPTH FOR WINKLER D.O.
TITRATION; RESULT WAS 3.5 mg/L :

TO EYALUATE EFFECT OF STIRRER ON D.0. READINGS, TURNED STIRRER OFF AT S0 FEET
DEPTH. THE D.O, READING DROPPED TO 33mg/L WITHOUT STIRRER QFPERATING,

‘@ uatic , ' _
stems - Two North Share Center, Suite 100, Pittsburgh, Pennsylvania 15212
W Akl 4

412.395.1400 » 412.395.1410 fax » www.mclaren-hatt.com O o
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- TETRA TECH, INC. . | PAGE10F2
SAND & GRAVEL DREDGING EIS

DISSOLVED OXYGEN MEASUREMENTS

ALLEGHENY RIVER - POOL 7

DATE: 22400 TIME: 14106 WAVYPOINT: 170 LAT: 40°S2922'N  LONG: 075°20.061°W
LOCATION; ALLEGHENY RIVERPOOL 7 ~MILE POINT: 51.5
DESCRIPTION: MIDCHANNEL

DEPTH (FT. - WATER TEMP (‘C) ' D.O.(PPM)
SURFACE ' 25.9 _ 7.9
3.0 252 : 8.0
5.0 25.8 8.1
10.6 25.8 8.1
15.0 . 25.3 80
200 o282 7.9
25.0 252 _ 7.8
30.0 25.2 7.7
35.0 252 : 7.6
40.0 25.) 1.7
43.0(BOTTOM) 28.1 - 15

COMMENTS: CALIBRATION CHECK OF D.O. METER IN SATURATED AIR CHAMEER:
TIME: 1406 TEMP: 20°C  D.O. 7.8 mg/L  Solubility of OxygenTable: 7.7 mg/L

DATE: 8-24-99 TIME; 1432 WAYPOINT: i72 LAT: ¢0°51.,709'N LONG: 079'29.195'W
LOCATION: ALLEGHENY RIVER POOL7 MILE POINT: 49.8
DESCRIPTION: MIDCHANNEL — AT GLACIAL SAND & GRAVEL OFFLOADING AREA ALONG

RIGHT DESCENDING SHORE
DEPTH (FT.) WATER TEMF ("C) D.0. (PPM)
SURFAGE 26.0 75 )
3.0 ‘ : 260 ' 8.0
5.0 25.% 7.8
00 25.4 1.7
15.0 253 7.7
20.0 ' 25.3 ‘ 7.6
250 253 7.6
300 252 .76
35.0 252 76
40.0 25.2 76

- 450 25.1 7.4
47.0 (BOTTOM) 25.1 ' 7.2

WINKLER D.0. SAMPLE TITRATION FOR VERIFICATION
40.0 NA ' 7.6

COMMENTS: KEMMERER SAMPLE COLLECTED AT 40 FEET DEPTH FOR WINKLER D.O.
TITRATION; RESULT WAS 7.6 mo/L

ualtle | |
&éz.s ems Two North Shore Center, Suite 100, Pittsburgh, Pernsylvenia 15212
o MO petrpdnia

412.395.1400 * 412.395.1410 fax * www.mclaren-har.com > S
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TETRA TECH, INC.
SAND & GRAVEL DREDGING EIS
DISSOLVED OXYGEN MEASUREMENTS
ALLEGHENY RIVER ~POOL 7

DATE: 82459 TIME: IS16 WAYPOINT: 173 LAT: d0U50.500°N LONG: 079531,734"W

LOCATION: ALLEGHENY RIVERPOOL 7 MILE POINT: 47.3
DESCRIPTION: RIGHT CENTER OF CHANNEL ~ 200' DOWNRIVER OF QVERHEAD

PAGE2OF2

POWERLINE CROSSING -

DEPTH (FT.) WATER TEMP ('C) D.Q, (PP
SURFACE 25.5 7.7
3.0 258 17
5.0 254 7.7
100 254 77
15.0 254 7.8
20.0 252 7.6
250 252 - 17
30.0 - 252 - 7.6
350 : 25.] ) 7.6
40.0 25.1 7.5
43.5 (BOTTOM) - 250 ' 74

ALLEGHENY RIVER, POGL 7, MLP. 4.0

THIS RIVER MILE POINT WAS ESTIMATED FROM A TOPOGRAPHIC MAP BASED ON THE
PADEF LAT/LONG. COORDINATES (DEP M.P. WAS NOT RECORDED FROM THEIR -
HANDWRITTEN DATA SHEETS IN ERROR). THERE ARE PIFELINE CROSSINGS AT M.P 47.0.
THEREFORE, BASED ON THE DEPTH, THE DEP DID NOT SAMPLE THERE, AND WERE
PROBABLY CLOSER TO M.P. 46.6 BASED ON THE LAT/LONG COORDINATES.

DATE: 8-24-99 TIME: 1538 WAYPOINT: 175 LAT: 40°50.16'N LONG: 079°31.855'W

LOCATION: ALLEGHENY RIVER POOL7 = MILE POINT: 46,6 _ :
DESCRIPTION: MIDCIIANNEL — AT KITTANNING MARINA BOAT LAUNCH RAMP ALONG

LEFT DESCENDING SHORE
DEPTH (¥T) WATER TEMP D.0. (PPM)
SURFACE 258 7.9
3.0 25.8 ' 8.0
50 258 8.0
10.0 258 80
15.0 258 : LR
20.0 258 7.9
25.0 25.8 7.9
30.0 256 8.0
350 252 1.5
0.0 2s.1 7.4
1450 25.1 74
46.5 (BOTTOM} 25,1 74

WINKLER D.O, SAMPLE TITRATION FOR VERIFICATION
430 : NA 74

COMMENTYS: KEMMERER SAMPLE COLLECTED AT 4% FEET DEPTH FOR WINKLER D.O.
TITRATION; RESULT WAS 7.4 mp/L

: uatic
&ﬁs?ems - Two North Shore Center, Snite 100, Pittsburgh, Pennsylvania 15212
T 412.395,1400 * 412.385.1410 fax » www.mclaran-hart com S - P
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DATE: 5.25.99 TIME: 0910 WAYFOINT: 176 LAT: 40°42.1S'N LONG: 079°36.002'W

LOCATION: ALLEGHENY RIVERPOOL S MILE FOINT: 34.6

DESCRIFTION: MIDCHANNEL — AT SOUTH BUFFALO TOWNSHIP RAMPS

DEPTH (FT.) WATER TEMP CC] - D.O.(PPM)
SURFACE 25.1 79
3.0 251 79
s.0 25.1 7.8
10.0 25.1 789
150 250 7.9
200 25,0 - 79
250 : 25.0 79
30.0 25.0 79
3506 25.0 7.5
400 25.0 7.9
41,5 (BOTTOM) . 250 79

| COMMENTS: BAROMETRIC PRESSURE 29.9%" WEATHER: LIGHT TO MODERATE RAIN

DURING D.0. SURVEY (D.O. METER PROTECTED IN BOAT CABIN), AIR TEMPERATURE

UFPER 60°S (*F).

DATE: 8-25-99 TIME: 0940 WAYPOINT: 177 LAT: 40°1.478'N  LONG: D79°3R.058'W

LOCATION: ALLEGHENY RIVERPOOL S MILE POINT: 32.7

DESCRIPTION: MIDCHANNEL — 250" DOWNRIVER FROM HEAD OF MURPHY ISLAND

DEPTH (FT.) ‘WATER TEMP ('O D.O. (PPM)
SURFACE o 25.0 7.7
3.0 ' 250 1.7
59 249 78
100 249 7.7
15.0 249 7.7
20,0 . 24.9 7.7
25.0 249 YN
30.0 ' 249 7.7
3s.n ' a9 7.6
40.0 24.8 7.6
450 248 7.6
460 24.9 7.5
47.0 ) _ 243 74
480 : - 24,8 73
49.0 (BOTTOM) 24.3 7.9

Two North Shore Center, Suite 100, Pitisburgh, Pennsylvania 15212
412.395.1400 » 412,395,1410 fax « www.mclaren-hart.com
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SATE 53599 TIME 1002 WAVPOINT: 178 LAT: AGW1530'N_ LONG: D79°32.547'W

LOCATION: ALLEGHENY RIVERPOOL S MILE POINT: 32.2
DESCRIPTION: MIDCHANNEL ~ BELOW PIPELINE CROSSING

DEPTH (FT.) WATER TEME (°C) D.O. (PPM)
SURFACE 2¢9 7.5
3.0 24.9 7.7
5.0 24.9 7.7
10.0 . 24.9 7.7
15.0 : 249 17
20.0 : : 459 7.7
25.0 24.9 77
30.0 249 7.7
350 249 7.7
40,0 : 248 7.7
45.0 ' 24.8 77
s0.6 24.8 7.7
- S55(BOTTOM) 24.8 1.8
WINKLER D.O. SAMPLE TITRATION FOR VERIFICATION
520 NA . 78

COMMENTS: ALLEGHENY DREDGE WAS POSITIONED AT M.P. 32.2. COULD NOT SAMPLE IN
AREA UPSTREAM OF DREDGE (DEPTH TOO SHALLOW DUE TO PIPELINE CROSSING: DEPTH

12-19 FEET). SAMPLED NEAR MIDCHANNEL ADJACENT TO DREDGE BUT UPSTREAM OF
DREDGE DISCHARGE (DIFFUSER). KEMMERER SAMPLE COLLECTED AT 52 FEET DEFTH

FOR WINKLER D.O. TTTRATION, RESULT WAS 7.8 mg/L.

DATE: 8-25-99 TIME: 1026 WAYPDINT: 179 LAT: 40°41.65¢N LONG: 079738.921'W

LOCATION; ALLEGHENY RIVERPOOL S MILE POINT: 31.8
DESCRIFTION: MIDCHANNEL .

DEPTH(FI) =  WATERTEMP(C) D.O, (PP
SURFACE ‘ 249 1.7

30 24.R 17

5.0 24.% 19
10,0 248 7.7
150 ' 24.B 77
200 : 24.8 7.7
250 ‘ 24.8 77
30.0 ‘ 248 7.3
350 24.8 76
40.0 24.8 7.3
450 2¢.7 6.8
50.0 ' 24.7 6.8
55.0 24.6 £2
56.0 (BOTTOM) 24.6 a1

é uatic _ .
is ems Two North Shore Ceriter, Suite 100, Pittsburgh, Pennsylvania 15212

thaali S 4123951400 + 4]12,395.1410 fax = wors:melaren-hart.com
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SAND & GRAVEL DREDGING EIS
DISSOLVED OXYGEN MEASUREMENTS
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DATE: 82599 TIME: 1050 WAYPOINT: 120 LAT: 20°41.620°N  LONG: 079"3%.054°W

LOCATION: ALLEGHENY RIVER POOLS MILE POINT: 31.7

DESCRIPTION: MIDCHANNEL -IN LINE WITH LARGE BOULDER ON RIGHT DESCENDING

SHORE JUST UPRIVER OF M.P. 3 1.7 DAYMARK (THOMAS E. CLARK)

DEPTH (¥T.) WATER TEMP ¢ D.O. (FPM)
SURFACE 24.8 76
30 24.8 . 78
3.0 : 248 7.8
100 A8 1.9
15.0 248 2.7
20.0 : 24.8 13
250 24.8 1.7
30.0 : © 24.8 ' 7.6
350 243 7.5
40.0 _ : 248 73
45.0 24,8 6.6
50.0 248 6.3
54.0 (BOTTOM) 246 : 54
AYsrrs
. .....s ems Two North Shore Center, Suite 100, Pittsburgh, Penmsylvania 15212
it 412.395.1400 * 412.395.1410 fax = www.mclaren-harl.com
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TOTAL P.24






