Oklahoma Department of Wildlife Conservation
Information for EPA website regarding 2011 Red River Fish Kill

Below are copies of July and September field notes compiled during the 2011 fish kill on Red River.  Maps and GPS coordinates of referenced sites are provided as well.  Images have been posted in the images tab of the website and end with –ODWC.
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Exhibit 1.
Red River Fish Kill – July 2011

DRAFT SUMMARY (July 22, 2011)
Fisheries Staff with the Oklahoma Department of Wildlife Conservation (ODWC) was notified of a potential Red River fish kill on the evening of 4 July 2011.  Investigation was initiated on 5 July at remote rural access points ranging upstream from the HWY 89 bridge south of Courtney downstream to the Noble Foundation Red River Farms near Burneyville.  Lack of airboat transportation made identification of fish kill range (upstream and downstream ends) difficult.  Lower end of kill was assumed to be located between site 1 and site 2.  Numerous large fish were observed in the upstream sites containing both dead and lethargic fish.  Primarily effected species were blue catfish, flathead catfish, and buffalo.  Dead fish distribution wasn’t random but rather concentrated in shallow water below deeper pools.  Lethargic fish were observed either swimming or being slowly washed from pool habitat and becoming beached in shallow water too lethargic to move on.  While low flow, high temperatures, and possible low dissolved oxygen was initially assumed the culprit (see field notes below), fish were observed struggling and dying in mid-day oxygen saturated conditions.   No irregularities where noted regarding water appearance or smell.  Water samples were collected and provided the following day to the Oklahoma Department of Environmental Quality (OKDEQ) and to the University of Oklahoma Biological Station (OUBIO Station) for appropriate testing.  

Investigation continued on 6 July.  Remote land-based access continued in the Oscar area followed by an angler assisted airboat tour of the upper reaches.  Upstream end of kill was documented and additional water samples collected for both OKDEQ and OUBIO Station.  Oil field activity was present within the investigation area.  Turtles and minnows appeared unaffected.  Additional land-based access in the downstream range revealed dead fish downstream from where observed remaining day indicating downstream progression continued.

Investigation continued on 7 July.  Airboat assistance from Law Enforcement Division was provided to explore reaches upstream of I-35 bridge.  The growing range of fish kill continued to document a downstream progression of the fish kill.  Numerous water samples were collected for both OKDEQ and OUBIO Station.  Fish counts representing dead or moribund fish were taken as well as species composition in numerous sites.

Investigation continued on 8 July.  Several land-based access sites were visited in early morning hours to document “worse-case scenarios” for dissolved oxygen.  While somewhat lower than optimal values were observed, dissolved oxygen was assumed to be sufficient for fish survival.  Airboat assistance was again provided from Law Enforcement Division.  ODWC staff and OKDEQ staff (Greg Russell) inspected upstream reach.  Numerous old fish carcasses were observed, however no fresh carcasses were present.  ODWC staff inspected lower end of fish kill near I-35 bridge to document continued downstream progression of kill.

Investigation continued on 9 July.  ODWC and OKDEQ staff collected detailed water and sediment samples upstream of I-35.  Downstream progression of fish kill was documented and water quality parameters recorded.

Investigation continued on 11 July via remote land-based access points.  Several fish were noted downstream of  I-35 adjacent to the Love Valley Management Area indicating the fish kill continued its downstream movement.

Investigation continued on 12 July via airboat assistance.  ODWC staff collected water samples for OUBIO Station and Texas Parks and Wildlife Department (TPWD) downstream of I-35 representing locations above, within, and below the downstream end of dead/lethargic fish.  Fresh fish samples were placed on ice for TPWD necropsy and lab analysis.  Fish counts and species composition were recorded.  Samples were delivered to the San Marcos lab on 12 July with the assistance of local TPWD staff.

Field investigations concluded on 15 July.  Airboat investigation revealed fish kill has likely concluded as very minimal fish were observed at the formerly documented downstream range of the kill.  The nature of the river appeared to change likely due to lake influence.  Plans to provide additional water and fish samples to TPWD were cancelled.

Important summary notes during July fish kill event:

· Fish kill assumed to occur over a 12-14 day period

· River discharge, as determined by USGS gaging stations, was approximately 15% of median daily values

· Water temperatures were very high (as high as 96°F observed mid-day)

· Dissolved oxygen doesn’t appear to be a primary culprit, although it may, along with other environmental stressor (e.g. low flow, temperature), exacerbate other stressors.  Warden observed fish “piping” at surface prior to investigation and Fisheries staff observed fish staged in upper ends of pools near inflowing water.  Oddly, fish were dying mid-day in DO saturated conditions.

· Pattern reflected a downstream moving event

· Repeat visits to upstream reaches didn’t reveal fresh dying fish.  Likely that most fish died as or shortly after the assumed “bad” water went by

· Effected range of kill was approximately 84 miles (range later expanded during September fish kill event)

· Downstream movement 6-10 miles per day

· Dead and moribund fish were primarily observed in shallow water below pool habitats

· The confusing nature of the investigation coupled with the length of effected river and navigation logistics made fish kill enumeration difficult.  Decomposition accelerated by extreme water and air temperatures and animal predation presented additional challenges.  Preliminary estimates (very conservative) from the July event are 3,391 total dead fish.  Species composition is as follows:  Buffalo 50%, Blue catfish 23%, flathead catfish 20%, Other or unknown 7%.  Most dead or moribund fish were mid to large sized fish

· Golden algae cells were present in the river during the fish kill; however, cell densities were much lower than in previously documented winter blooms in Lake Texoma and Mud Creek (Red River tributary).  Additionally, golden algae toxin is generally non-selective killing all species and size ranges of fish and associated with excessive hemorrhaging.  During this Red River investigation, excessive hemorrhaging was not noted in the field and effected fish were primarily large catfish and buffalo.  Other species of fish were visually observed as healthy and unaffected.  It doesn’t appear that golden algae toxin is cause of death.

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

FIELD NOTES:

Jefferson County Game Warden had been notified evening of 1 July of dead fish in river.  He observed a bluff pool on morning of 2 July and noted dead fish as well as fish “piping” at surface and staged in upper end of pool “seeking incoming fresh water”.  Signs pointed to typical summer DO kill.  

7/4/11…….Matt Mauck

ODWC Fisheries Division notified of fish kill in Red River evening of 4 July. Following discussions with several individuals, decision was made to observe following day.

7/5/11……Matt Mauck and Garrett Hopper
Site 1……no observed dead fish.  Lots of live fry observed acting normal.  Approximately 15 buzzards upstream.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1245
	
	9.7
	
	
	
	8.7


Site 2…....Approximately 25 fish observed including blue catfish, flathead, buffalo, grass carp, and a turtle.  Most were large blue catfish recently dead or in act of dying.  Fish acting very lethargic….coming out of deeper pools and becoming “beached” in shallow water below pools (very lethargic).  Frogs appeared fine.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1415
	32.7
	9.9
	8.17
	6.68
	3.7
	8.8


Site 3……..HWY 89 bridge.  Both lethargic and dead fish present (approx 15 total).  Primarly blue catfish and buffalo present.  Lots of lively minnows observed.  Live frogs observed.  Water sample collected for OUBIO Station.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1620
	35.2
	9.7
	8.37
	7.00
	3.8
	9.0


Site 4……..At Noble Foundation Red River Farms.  No dead fish observed.  Water sample collected for OUBIO station.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1730
	34.7
	9.2
	7.88
	6.66
	3.6
	NA


Water samples collected for OKDEQ at sites 1, 2, 3, and 4.

*****Since fish weren’t observed at Site 4 and likely not at site 1, it is assumed that the leading downstream edge of kill is between sites 1 and 2.  However, without the availability of airboat this is speculative as dead fish distribution was not randomly distributed but rather in clumps of fish that may not be visible from isolated bank access.

7/6/11…….Matt Mauck
Site 5…….Boat ramp at oil field south of Oscar.  School of minnows observed doing fine.  Possibly a few dead fish observed at distance.  Sample collected 10 yards upstream of ramp in pool habitat.  Water sample collected for OUBIO station.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1130
	30.9
	8.2
	7.22
	6.49
	3.5
	8.7


Workers claim lots of big fish dead several days ago upstream which the landowner had observed in airboat.  

I inspected area upstream around Ketchum’s Bluff.  Approximately 30 large decomposing catfish observed (mainly blue catfish).  Fish looked numerous days old and primarily bag of bones and skin (older than fish observed downstream).  Live fry and minnows present.

Received airboat ride from local fisherman for observation.  Traveled downstream well past Site 5.  Observed lots of active turtles in shallow water.  (Side note:  lots of turtles observed in riffle/run habitats up and down river when airboat used…..not just a site 6 observation).  Saw evidence (spooked) of larger fish in healthy condition upstream of Bell Knap (spelling?) creek.

Site 6…….upstream of any observed dead fish.  Water sample collected for OUBIO station.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1400
	34.8
	10.3
	7.82
	6.58
	3.5
	8.9


Site 7…….a couple of dead fish observed….no large numbers…1 FCF and 1 BCF…..time 1430

Upstream end of Ketchum Bluff hole started showing fish in larger numbers…..time 1545

Site 5-B……noticed 4-inch quick connect hose running down boat ramp.  Oily sheen on sediment at bottom of ramp.  I made assumption they were pumping water from river and had a pump set up at waters edge…..source of small oily area.  I collected water from within 4-in hose for DEQ.  No oily sheen observed downstream or outside immediate area where a pump may have been.  Time……1615

Site 1-B…….Same location as site 1 from yesterday……repeat visit.  Observed 2 dead flathead stuck in brushpiles.  Measured one at 23” and estimated other at 36” as it was out of reach.  Collected water sample for OUBIO Station.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	2035
	31.9
	8.75
	7.37
	6.50
	3.5
	8.7


Lack of daylight prevented further downstream exploration.  Lower end of kill is downstream of Site 1.

Water samples provided to OKDEQ from sites 5, 6, 5-B (hose), and 1-B.  Soil sample taken at 5-B also.

7/7/11…….Cliff Sager, Garrett Hopper, Jay Harvey

Cliff and Garret met Warden Harvey at I-35 access at 1215.  Launched airboat and traveled upstream to investigate fish kill and document the progression of the kill.  

Site 8……Single dead blue catfish observed.  First dead fish observed driving upstream.  Continued upstream to observe and count dead and/or moribund fish.  Only dead or moribund fish were enumerated.  Numerous fish displayed a stressed or disoriented behavior.  These fish were not enumerated as part of this investigation.  All passengers on the airboat were utilized to identify and assist with fish counts.  Fish counts were recorded using a clicker-counter.  

Site 9……Approx 8 dead fish observed (2 blue catfish, 4 smallmouth buffalo, 2 flathead catfish).  Collected 1 smallmouth buffalo for OSU lab work.  Running total of 9 dead fish at Site 9.  Continued upstream to observe and count dead fish.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	
	33.1
	10.19
	7.45
	-
	3.5
	-


Site 10……..Total of 16 dead fish observed between Site 8 and Site 10.  Collected 1 blue catfish and 1 large flathead catfish for OSU lab work.  Total number of dead fish observed at Site 10 = 16 (10 smallmouth buffalo, 3 blue catfish, 3 flathead catfish).  Running total of dead fish at Site 10 = 32.  Continued upstream to observe and count dead fish.

Site 11…….Observed several hundred fish between Site 10 and Site 11.  Observed significant number of dead fish collected along a sandbar at Site 11.  Total dead fish at Site 11 = 22 (15 smallmouth buffalo, 4 blue catfish, 1 flathead catfish, 1 channel catfish, 1 common carp).  Running total of dead fish at Site 11 = 350.  Continued upstream to observe and count dead fish.

Site 4…….Continued to observe dead fish while traveling upstream from Site 11 to Site 4.  Time…1413.  Running total of dead fish at Site 4 = 479.  Continued upstream to observe and count dead fish.

Site 12……. Observed significant number of dead fish collected along a sandbar at Site 12.  Total dead fish at Site 12 = 57 (33 smallmouth buffalo, 10 blue catfish, 9 flathead catfish, 3 grass carp, 1 freshwater drum, 1 large gizzard shad).  Time….1420.  Running total of dead fish at Site 12 = 633.  Continued upstream to observe and count dead fish.

Site 1…….. Observed several hundred fish between Site 12 and Site 1.  Time….1445.  Running total of dead fish at Site 1 = 1135.  Water quality parameters were measured using a YSI Model 85.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1445
	33.8
	10.41
	7.65
	6.55
	3.5
	-


Upstream evaluations ceased and water quality parameters were measured at various sites as we traveled downstream toward the I-35 Bridge.

Site 4

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1517
	35.1
	9.09
	7.76
	6.50
	3.5
	-


Site 13……..Relatively deep pool with a depth of approximately 5 ft.
Surface Reading
	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1535
	35.8
	9.83
	7.75
	6.42
	3.4
	-


Approx. 5 ft Deep

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1537
	35.7
	9.66
	7.75
	6.43
	3.4
	-


Site 8
	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1553
	35.6
	9.55
	7.75
	6.43
	3.5
	-


Site 14

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1609
	35.7
	8.28
	6.55
	5.47
	2.2
	-


· Suspected instrument malfunction due to hot conditions and change in parameter readings.  Readings may have been accurate and detecting pollutant.

Site 15……..I-35 Bridge at the boat ramp.  Airboat was loaded and investigation ended for 7/7/11.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1700
	36.0
	10.11
	7.47
	6.21
	3.3
	-


Water samples collected for OKDEQ from sites 1, 13, 8, 14, and 15.

Water samples collected for OUBIO Station from sites, 1, 13, 8, 14, 15, and 4. 

7/8/11……Cliff Sager, Jay Barfield

Water quality parameters were measured prior to sunrise at various land-based access sites.  This was done to evaluate “worst-case scenarios” for dissolved oxygen levels.

Site 15……..I-35 Bridge at the boat ramp.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	505
	28.0
	3.14
	6.58
	6.22
	3.4
	-


Site 4……..Noble Foundation Red River Farm.

Main channel.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	615
	26.8
	5.39
	6.66
	6.44
	3.5
	-


Backwater pool – disconnected from the main flow of the river.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	620
	24.3
	4.20
	1.830
	1.860
	0.9
	-


Site 3……..Highway 89 Bridge

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	705
	26.7
	5.80
	7.15
	6.93
	3.8
	-


Traveled to primitive boat ramp site south of Oscar, OK to determine if airboat could be launched.  Oil field workers indicated that they would be using the ramp to fill tanker truck with water for on-site drilling operations.  They asked that we park boats/trailers out of the way of the ramp.  4 inch hose with connections observed at the ramp.  No pump was present at this time.  Active drilling was occurring at Site 16.    

Traveled to Hwy 81 Bridge to inspect for dead fish.  Inspection from Hwy 81 Bridge using binoculars was inconclusive for identifying dead fish.  

Traveled to Oscar, OK to meet Wardens Jay Harvey and Jeremy Brothers, and Greg Russell (ODEQ).  Oil field workers moved gas powered water pump and 4 inch hose so the airboat could be launched.  Launched airboat at primitive boat ramp and traveled upstream approx. 5 miles.  Observed numerous carcasses that had deteriorated to skeletons (suspected to be primarily catfish and buffalo).  Very few carcasses observed above Ketchum’s Bluff (Site 31).  No carcasses along this stretch appeared to have died in the previous 2 days.

Returned to primitive boat ramp and dropped off Greg Russell.  Continued downstream investigation.

Site 17……..No fish carcasses observed between Site 5 and Site 17.

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1225
	31.6
	8.9
	7.68
	6.83
	3.7
	-


Returned to primitive boat ramp to load airboat and drove to I-35 Bridge to investigate the downstream portion of the fish kill.  

Site 18……..First dead fish observed while traveling upstream from I-35 Bridge (1 flathead catfish, 1 largemouth buffalo).  Numerous stressed and disoriented flathead catfish were observed at this site.  External parasites were noted on both dead and stressed fish that were captured.  Schools of small fish (minnows/shiners) present and showing no signs of stress.  Continued upstream to observe and count dead fish.

Site 19……..Sand Mining Operation – large, slow-moving pool.  Collected water quality parameters.  

	Depth (ft)
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	Surface
	32.8
	10.8
	7.30
	6.35
	3.4
	-

	3
	31.6
	7.31
	7.15
	6.35
	3.4
	-

	6
	30.5
	5.04
	7.01
	6.34
	3.4
	-

	9
	30.2
	4.1
	6.97
	6.34
	3.4
	-

	12
	30.1
	3.62
	6.95
	6.34
	3.4
	-

	15
	29.9
	2.56
	6.93
	6.33
	3.4
	-

	20-bottom
	29.8
	1.39
	6.91
	6.33
	3.4
	-


Continued upstream to observe and count dead fish.

Site 8……..Total number of dead fish between Site 18 and Site 8 = 27.  Time….1539.

Returned to I-35 Bridge.  Airboat was loaded and investigation ended for 7/8/11.

7/9/11……Cliff Sager, Jay Harvey, and Brian Maggot (ODEQ) met at I-35 Bridge at approx. 800.  The airboat was launched and upstream observations were conducted.  Water quality parameters, water samples, and sediment samples were collected by Brian Magott.  

Site 20……..First moribund fish observed while traveling upstream from I-35 Bridge (large blue catfish).  

Site 21……..Dead largemouth buffalo observed.  Suspected to be the same fish observed at Site 18 on 7/8/11.   

Once water parameter data, water samples and sediment samples were collected, the airboat was loaded and the investigation ended for 7/9/11.  Time….approx. 1400.

7/11/11…….Matt Mauck and Garrett Hopper

Afternoon inspection from I-35 bridge downstream to several river access locations within Love Valley Management Area.  Several dead fish observed and conclusion was made that fish kill was continuing.  Decision made to further investigate via airboat following day.

7/12/11…….Matt Mauck and Jay Harvey

Toured Red River below I-35 bridge.  Defined gradient present going downstream in condition of fish.  Furthest downstream sites had mainly lethargic fish, just upstream had combination of lethargic and freshly dead fish and further upstream had dead fish only.  Appears to be leading edge moving downstream.  Numerous birds present likely feeding on carcasses (white egret looking species and buzzards).  No water quality parameters taken today.

Enumerated fish between bridge and site #29 which was the downstream edge of lethargic fish.  Total of 124 fish were counted that were either dead or lethargic enough you could walk up and pick them up.  A few fish were noted slowly swimming down shallow water but were not counted unless “beached” and unable to escape.  Below is species composition:

Buffalo sp. 

→
53

Flathead catfish 
→
31

Blue catfish

→
32

Grass carp

→
3

Drum


→
4

Unknown

→
1

Subsample of Catfish lengths (inches) follows:

Blue catfish 

→ 18, 38, 20, 21, 24, 22, 22, 16, 15, 14, 23, 34, 16

Flathead catfish
→ 35, 23, 25, 21, 29, 19, 41, 26, 39, 33, 35

Site 24
Time 1215

Took water sample for TPWD and OUBIO Station (calf deep/flowing water)

Collected one lethargic flathead and one recently dead blue cat for TPWD

Site 25

Time 1245

Picked up one lethargic buffalo and one dead buffalo

Turtles appear ok

Site 26

Time 1315
Boat ramp assumed to be LVMA

Just below site 26 collected water sample for TPWD (calf deep/flowing water).  

Observed catfish slowing swimming downstream

One small FHC collected for TPWD

Site 27

Time 1345

Two live Buffalo and three live FHC collected for TPWD.  Flathead had dark maroon gills but looked good without hemorrhaging.   Buffalo appeared fine, no hemorrhaging.  

Site 28

Time 1415
Appears downstream of dead fish.  

Collected water for OUBIO and TPWD

Several samples including bottom samples

Site 29
Time 1430

First fish at downstream end.  Water sample for OUBIO and TPWD at surface and bottom (6 foot).

Provided water samples from sites 24, 26, 27, 28S, 28B, 29S, 29B to Corey Clouse (TPWD).  Cory and Todd Robinson took fish and water samples to San Marcos on 7/13/2011 for examination.

Provided water samples to OUBIO Station for sites 24, 28, 29s, and 29b.

7/13/11……Cliff Sager, Wendall Smalling, and Brian Magott (ODEQ) met at Marietta at approx. 1200.  We traveled to the primitive boat ramp south of Oscar, OK (Site 5).  Water quality parameters, water samples, and sediment samples were collected by Brian Magott at upstream Sites 31 (Ketchum’s Bluff), downstream Site 32, and at Site 5 (primitive boat ramp).  Once samples were collected the airboat was loaded.  

Cliff Sager and Brian Magott traveled to I-35 Bridge to record water quality parameters.  No water or sediment samples were collected at this time.

7/15/2011……..Matt Mauck, Ethan Lovelace, and Curtis Lathum

Inspected Red River for continuation of fish kill.  Launched boat at Love Valley Management Area boat ramp and drove downstream through area observed as fish kill earlier in week.  Very minimal fish observed, most in a state of decomposition.  Only one relatively fresh fish observed which was well downstream of older carcasses (Site 34….approximately 6 miles downstream from other carcasses) and uncertain if part of kill or from other factors.
River begins to change form with wider and longer pools and fewer riffle habitats.  This change is likely due to lake influences.  More surface scum and bubbles/foam observed in slower moving pools; however, no water conditions appeared out of the norm.    

Fish Count between site 34 (most downstream fish observed) and site 26 (boat ramp) was very minimal and appeared to be 1+ days old.  Numbers and species composition follows:

Blue catfish 

→
1 (22”)

Flathead catfish
→
1 (too decomposed for measurements)

Channel catfish
→
2 (20” and 10”)

Buffalo sp.

→
2

Common carp

→
1

Unknown?

→
2

We then traveled upstream to site 24 to inspect if fish were continuing to die there.  Very minimal fish observed and already in state of decomposition.  We determined that fish kill had run its course and was likely done.

Water samples collected at sites 24, 28, 29, 33, and 34 for OUBIO Station.

Water parameters at site 26:

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	0745
	30.2
	3.56
	6.72
	6.11
	3.3
	8.5


Water parameters near site 28:

At surface

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	0820
	31.0
	3.36
	6.88
	6.18
	3.3
	NA


Near bottom (Approx 4 feet)

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	0820
	31.0
	2.7-3.1
	6.86
	6.16
	3.3
	NA


Water parameters at site 33:  Taken 1 foot down in 3.5 feet of water

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	0900
	30.3
	4.61
	7.07
	6.42
	3.5
	8.6


Exhibit 2.  

Red River Fish Kill – September 2011

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

FIELD NOTES:

9/10/11 – 9/11/11

Matt Mauck (SCR Fisheries Supervisor) notified of fish kill at Tucks Ferry access by Love County Game Warden on Saturday, September 10 at approximately 2030 hours.  Further warden exploration on Sunday, September 11 confirmed hundreds of dead buffalo and catfish at this location and next downstream shallow/riffle area.  Warden comments timeline mortality event several days prior.

9/12/11……….Matt Mauck

Site Tucks Ferry access………..10:00am.  Several hundred fish observed including buffalo sp., flathead catfish, blue catfish, freshwater drum, and carp.  One fresh buffalo was observed having red gills and no excessive hemorrhaging.  Remaining fish appeared several days old with bulging eyes and maggot infestation.  Numerous buzzards were onsite.  Fish fry observed alive.

Water appeared a little stagnant with some surface scum in upstream pool.  

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1012
	24.4
	5.6
	7.07
	7.16
	3.9
	NA


Traveled downstream with ATV.

Site 35………a few slow/lethargic fish in shallow water.  No further downstream ATV navigation from this site.  Water sample collected for OUBIO Station from shallow moving water of riffle.
	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	1115
	25.4
	9.6
	7.74
	7.69
	4.2
	NA


Site 36………….Traveled back upstream and collected additional water samples for OUBIO Station in shallow moving water of riffle.

Site Tucks Ferry access………collected water sample for OUBIO.

Traveled to next downstream ATV access locally referred to as Hog Pen.  Downstream travel revealed additional congregations of fish in shallow water below long pools.  Water had a green coloration.  Observed a few shad, a white bass, several grass carp, as well as numerous catfish and buffalo.

Site 37………..Collected water sample from knee deep pool habitat at 1600 hours.

Site 38………...Collected water sample from knee deep pool habitat at 1615 hours.  Near site of numerous dead fish.

9/13/11…………Matt Mauck

Revisited kill site early morning to inspect worst case DO potential.  

Site Tucks Ferry Access…………
	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	0600
	26.1
	5.4
	7.28
	7.12
	3.9
	NA


Near Site 38……………

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	≈ 0645
	25.3
	6.6
	7.82
	7.77
	4.3
	NA


An incomplete fish census at this site revealed 86 buffalo (average size estimated at 24”), 4 flathead catfish, 40 blue catfish (average size estimated at 22”, range 14” to 40”), 2 shad, 5 grass carp, and 2 gizzard shad.

Between sites 37 and 38 numerous juvenile 2-4” drum and YOY shad were present in places.  This wasn’t a typical observation in other sites or other days of investigation.  Excessive heat and predation likely made these size fish difficult to observe if present elsewhere.

Site 37…………….Sunlight was hitting the water by this time of morning

	Time
	Temp °C
	DO mg/L
	Cond  (mS)
	Sp. Cond (mS)
	Sal (ppt)
	pH

	0745
	24.1
	6.55
	7.51
	7.65
	4.2
	NA


9/14/11…………David Routledge, Jay Harvey, Brian Magott

ODWC airboat was utilized to document extent and range of kill as well as provide transportation and assistance to ODEQ for additional water sample and live fish collections.  Following are notes from David Routledge (SCR Fisheries Technician) regarding activities, observations, and samples collected on this date.

1) Waypoint # 39:  Is in the open water of the lake near Briar Creek.  This was our first water sample site and the depth was around 11 feet.  We also picked up a live 24 inch smallmouth buffalo approximately 1/4 upstream from where the red river enters the lake.

 

2) Waypoints 39-40:  Between waypoints 39 and 40 I counted 76 fish.  The make up was approximately 45% catfish (blues and flatheads), 45% smallmouth buffalo and 10% drum.  I also saw one grass carp.

 

3) Waypoints 40-41:  Site # 40 was our second water sample site.  Between waypoints 40 and 41, I counted 433 dead fish consisting of about 50% catfish and 50% smallmouth buffalo.

 

4) Waypoints 41-36:  Site #41 was our third and last water sample site.  The water was about 6 feet deep at this site.  Between waypoints 41 and 36 I counted 80 fish.  Once again the make up was about 50% catfish and 50% smallmouth buffalo.  It is really hard to say what percentage was blue catfish and flathead catfish.  However, there were probably more blue catfish on the entire fish kill stretch than flatheads.

 

5) Waypoint 36:  In the waypoint # 36 vicinity, we picked up 4 more live smallmouth buffalo that were around 24 inches long and one live flathead catfish that was 24 inches long.  

 

6) Waypoint 36 to Addington ramp:  There were a lot of dead fish just above site # 36.  I counted 716 dead fish between waypoint 36 and Addington access point.  Most of the dead fish were just upstream from waypoint 36.

 

I counted a total of 1,305 dead fish.  I am positive there were many more dead fish than I could count.  We were moving at a fairly fast clip in the air boat and it was hard to count everything.

 

We did not see many struggling fish and felt good to get the five smallmouth buffalo and one flathead.  Brian Maggot said he was going to meet a lady from Texas today and give her the fish we collected and some of the water samples.
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