Bluff and Bear Creek Water Quality Assessment
and 303d Listing Determination

Craig Roesler – DNR, Spooner (2/12/14)


Introduction

Bluff and Bear Creeks are fairly small streams located in Douglas County, southeast of the City of Superior (figure 1 and 2) in the red clay plain area.  Both streams flow into Allouez Bay. Monitoring of these streams was conducted during 2006 to 2010 by DNR Superior office staff to assess water quality conditions, and to determine if these streams should be placed on Wisconsin’s 303d list of impaired waters. (303d listing discussion is found on p. 15-16.  It was concluded that 303d listing is not supported by the data collected.)
  
Bluff Creek’s stream length is 18.2 miles.  Its watershed area is 18.3 mi2.  Watershed land use (L-THIA) distribution is:
· Forested – 73% (some forested areas are wetlands)
· Grassland/pasture – 16%
· Wetland – 6% 
· Residential – 4%
· Agricultural – 1.4%
· Commercial and industrial – 0.4%
      
Bear Creek’s stream length is 11 miles.  Its watershed area is 7.2 mi2.  Watershed land use distribution is:
· Forested – 66% (some forested areas are wetlands)
· Grassland/pasture – 18%
· Wetland – 10%
· Residential – 5%
· Agricultural 1%
· Commercial and industrial – 0.4%

Erodible clay soils interspersed with sands and silts are present throughout the two watersheds.  This results in “flashy” hydrology, with high peak flows during runoff events, and low base flows between runoff events.  Flows in much of Bear Creek are intermittent.  Flows in most of the tributaries and the upper reaches of Bluff Creek are also intermittent.  

Erosion of clay, sand, and silt from stream banks and from drainageways to streams is typically the largest source of sediment to streams in this area.  Clay erosion results in frequently turbid water with high suspended solids concentrations.  Erosion of sand and silt results in large bed loads of these materials.

Other non-point sources of pollutants include barnyards, livestock wastes, streambank pasturing, cropland erosion, and septic systems (Epstein 1997). 

There is one point source discharging to Bear Creek.  The Chicago Northwestern Transport Co.’s Itasca Yard has a discharge from a switching yard that enters Bear Creek just upstream of highway 2/53.  There are no point sources discharging to Bluff Creek.
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Methods

Five sites on Bluff Creek and three Bluff Creek tributary sites were monitored (table 1and figures 1 and 2).  Three sites on Bear Creek and one Bear Creek tributary site were monitored.  Monitoring was done for fish and macroinvertebrate communities, water chemistry, and stream habitat.  The range of monitoring at each site varied (table 1).  

Fish communities were assessed by electrofishing with a single anode backpack shocker.  As many fish as possible were captured with a single upstream pass.  Station lengths were 35 times the mean stream width, with a minimum length of 100 meters.  Fish captured were counted and identified to species.  Fish community data was used to determine the natural community of the stream, and to calculate potentially appropriate biotic indices.  

Macroinvertebrate communities were assessed by collecting kick samples from riffles, using a 500 um mesh D-frame net.  Samples were preserved in 85% ethanol and were processed by UW – Stevens Point’s Aquatic Biomonitoring Lab.  Macroinvertebrates were counted and identified to the lowest possible taxa.  Biotic indices and other statistics were generated.

Water samples were collected and field parameters were measured following standard DNR protocols.  Water samples were preserved, as needed, and shipped on ice to the Wisconsin State Lab of Hygiene for analysis.  Field parameters measured were:
· Temperature
· pH
· Dissolved Oxygen
· Conductivity
· Transparency (using a transparency tube)
Lab parameters were:
· Total Phosphorus
· Ammonia – N
· Total Kjeldahl N
· Nitrate plus Nitrite – N
· Total Suspended Solids
· Turbidity
· Chlorophyll a
· Dissolved phosphorus
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Findings and Discussion

Fish Communities

Complete fish survey results are contained in appendix A.  Fish survey IBI’s (index of biotic integrity) are summarized in table 2.

A total of 18 fish species were found.  The species found and their tolerances to disturbance are listed below:

· Black bullhead – tolerant
· Black crappie – intermediate
· Bluegill – intermediate
· Brassy minnow – intermediate
· Brook stickleback – tolerant
· Central mudminnow – tolerant
· Common shiner – intermediate
· Creek chub – tolerant
· Fathead minnow – tolerant
· Hornyhead chub – intermediate
· Johnny darter – intermediate
· Lake chub – intermediate
· Logperch – intermediate
· Northern pike – intermediate
· Pumpkinseed – intermediate
· Walleye – intermediate
· White sucker – tolerant
· Yellow perch - intermediate

Sites in the lower reaches of the streams had more species and more species with intermediate tolerance ratings.  Sites in the upper reaches of the streams had fewer species and a higher percent of tolerant species.  The majority of fish collected at all sites were tolerant species.  There were no intolerant species found.

The majority of fish collected at all sites were transitional (coolwater) species.  The model-predicted natural stream community for all sites is Cool-Warm Headwater.  The sampled fish populations at all but one site indicated this is the correct natural stream community.  The lower site on Bluff Creek (upstream of powerline) had a sampled population indicating a Cool-Warm mainstem community, due to an abundance of white suckers.  However, stream flows for the site indicate a Cool-Warm Headwater community is probably appropriate.

Seven of the nine sites had tolerant species comprising over 75% of the sampled fish populations (table 2).  This exceeds the normally expected range for Cool-Warm Headwater community streams.  The influence of red clay watershed soils probably accounts for this (flashy runoff events, low base flows, turbidity, and sand/silt bedloads).

Past fisheries work in the area has shown that the mouths of Bluff and Bear Creeks are important spawning areas for northern pike and other warmwater fish (Pratt 1996).  White sucker collection in May 2013 found white suckers and lake chubs in spawning condition at multiple sites in Bluff Creek, and in the lower reach of Bear Creek.  Bear Creek passes through a perched culvert just upstream of highway 2/53 that probably prevents spawning fish from moving further upstream.
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Macroinvertebrate Communities

Macroinvertebrate IBI (MIBI) ratings ranged from fair to excellent, and all but one were good or excellent (table 3).  MIBI ratings were generally better than the small stream IBI’s for the fish communities.  Hilsenhoff biotic index (HBI) ratings ranged from fairly poor to good.  HBI’s are mostly influenced by organic matter loading and the resultant dissolved oxygen concentrations.  The HBI’s suggest dissolved oxygen stress to macroinvertebrates is moderate.  

Macroinvertebrate communities are probably limited by the limited availability of coarse substrate.  Habitat surveys for all sites found that fine sediment was extensive in all habitats and covered more than 60% of the stream bed.  Limited periphyton growth due to high stream turbidity may also limit macroinvertebrate communities.
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Water Chemistry

[bookmark: _GoBack]Water chemistry data for Bluff and Bear Creeks is shown in table 4.  Sampling frequency and duration varied by site making comparisons between sites tentative.  Only the mainstem sites had more than one date of sampling and are discussed below.  

Bluff and Bear Creek sites had high and similar concentrations of total phosphorus (TP) and total nitrogen (TN)(total Kjeldahl nitrogen plus nitrate and nitrite nitrogen). TP concentration medians ranged from 99 – 151 ug/l.  The percent of total phosphorus present in the dissolved form varied from 21 – 61%.  TN concentration medians ranged from 1.3 – 1.8 mg/l.  More than 95% of the total nitrogen was present in an organic form.  

Bluff and Bear Creek sites had low and similar concentrations of ammonia and nitrate plus nitrite.  Ammonia concentration medians ranged from 0.024 – 0.058 mg/l.  Nitrate plus nitrite concentration medians ranged from < 0.015 – 0.069 mg/l.

Bluff and Bear Creek sites had high total suspended solids (TSS) concentrations, high turbidity, and low transparency.  The Bear Creek sites tended to be somewhat better than the Bluff Creek sites for these parameters.  TSS median concentrations ranged from 17 – 37 mg/l.  Turbidity medians ranged from 77 to 138 ntu’s.  Transparency medians ranged from 11 – 13 cm.

Daytime dissolved oxygen (D.O.) concentrations were generally good.  Bluff Creek at CTH Z had a D.O. concentration of 3.7 mg/l on one date, and two other dates with D.O. concentrations less than 5 mg/l.  Bear Creek at CTH Z also had a D.O. concentration of 3.7 mg/l on one date.
The occasionally low D.O. concentrations at Bluff Creek at CTH Z may have contributed to obtaining a poor fish IBI and a fairly poor HBI at the site.  

Conductivities varied widely from 83 – 939 umhos/cm.  Conductivity is typically low when surface runoff is dominating stream flow and high when groundwater discharge is dominating stream flow.  pH values ranged from 6.8 to 7.8. 
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Conclusions

Bluff and Bear Creeks are located in the red clay plain adjacent to Lake Superior.  The watersheds are mostly undeveloped land, with 76 -79% of the area consisting of forests and wetlands.  Grassland and pasture is the most common developed land use making up 16 - 18% of the watersheds.  Only 6% of the watersheds are more intensively developed as residential, commercial, or industrial areas, and agricultural fields.

The erodible clay soils along with the moderate development in the watershed result in water quality concerns including:

· High peak flows resulting from rapid runoff from clay soils.
· Low base flows resulting from limited groundwater discharge.
· Scouring of stream bed and bank erosion resulting from high peak flows.  Habitat surveys rated bank erosion as moderate to extensive at all sites.
· High bed load of sand and silt, reducing the substrate quality for fish and macroinvertebrates.  Habitat surveys found fine sediments were extensively present at all sites.
· High TSS and turbidity, and low transparency resulting from erosion of clay soils.
· High TP concentrations.
· Perched culvert for Bear Creek upstream of highway 2/53 preventing most fish passage.


A primary goal of this project was to determine if Bluff Creek or Bear Creek should be placed on Wisconsin’s 303d list of impaired waters.  WISCALM guidance (2014) indicates at least two samples of one biological assemblage (fish or macroinvertebrates) collected in different calendar years and having “poor” ratings are required to list a stream as impaired.

None of the sites monitored on the two creeks or their tributaries met this threshold (table 5).  Fish communities with a poor rating were found at two Bluff Creek sites and one Bear Creek site.  However, all three sites also had second fish surveys that produced fish community ratings of fair or good.  Macroinvertebrate IBI’s at these three sites had ratings of good to excellent.  Sites with a poor fish community rating on one date were:

· Bluff Creek @ CTH Z poor in 2006 (fair in 2009)
· Bluff Creek tributary @ CTH C poor in 2009 (fair in 2006)
· Bear Creek @ City Limits Road poor in 2006 (good in 2009) 

None of the sites for the two creeks had macroinvertebrate IBI’s with a poor rating.  M-IBI ratings ranged from fair to excellent, and all but one were good or excellent.

Total phosphorus (TP) concentrations can also be used to list a stream as impaired.  Six monthly samples collected from May to October are needed for this assessment.  The lower bound of the 90% confidence interval of the mean must exceed 75 ug/l to list a stream as impaired.  

None of the sites had an adequate distribution of TP samples collected (table 5).  However, it appears likely that the TP listing threshold would be exceeded for sites on both streams if adequately distributed samples were collected.  TP median concentrations for Bluff Creek at CTH Z and Valley Brook Road were 151 ug/l and 99 ug/l respectively.  TP median concentrations for Bear Creek downstream of Hwy 2/53 and near City Limits Road were 112 ug/l and 136 ug/l respectively.  

The available data is insufficient for placing Bluff and Bear Creeks on the 303d list.  The high total phosphorus concentrations indicate a potential use impairment could exist.  Bluff and Bear Creek should be designated as “Watch Waters”.  Additional total phosphorus monitoring should be done in the near future.
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Figure 1. Bluff and Bear Creek Monitoring Sites

B

Superior ic ‘;\
Bluff €i'Us,
Powerling
BIGH Tk near .\.
ICity Limite'Rd,
Bluff €k
TCTHZ®
Biuff Ck
; Bear Ck tiib
grearCTHA ol
Bluff CK tiity
nearCTH A | Bluff Ck trib @
. Lyman Lake Rd
Bluff 6k @
Valley Bk RH
.
Bluff Cktriip
TCTH C
1:109,870 I
35 7 i e T TR TS S B

NAD_1GE3_HARN Wizconsin_ T
© Latude Geographis Grouwp Ltk

——— ———

Legend
Major Roads
= us g
[ —
Rivers and Streams
Openwater

Notes





image2.JPG
Figure 2. Blutt and Bear

eek Monitoring Sites with 2008 Airphoto
Back





image3.JPG
Table 1. Bluff and Bear Creek Monitoring Site Information

Site Types of Monitoring Done
Bluff Creek SwimsID WBIC Latitude Longitude Water Macroinvertebrates Fish Habitat
BIuff Ck US Powerline 10030045 2833200  46.66777 9203477  x x x x
Bluff Ck near City Limts Rd 10031958 2833200 46.66676  -92.03924 x x
B Ck@CTHZ 10016462 2833200 4664750 -92.04880 x x x x
Bluff Cknear CTHA 10030050 2833200 4663220 -92.06643 x x
BIuff Ck @ Valley Brook Rd 10016463 2833200 4661842 9203058 x x
Bluff Cktibnear CTHA 10030049 2833400 4663440  -92.06559 x
Bluff ck trib @ Lyman Lake Rd 10032011 2833500 46.62088  -92.01599 x
Bluff Cktib@C 10017177 2833500 4660413 9299220 x x x
Bear Creek

Bear CkDS HWY 2/53 10029779 2834600 46.67526  -92.00138
Bear Ck @ City Limits Rd 10015470 2834600 46.66197  -92.02548
Bear Ck @CTHZ 10029778 2834600 4664899  -92.01323

Bear Cktrib @ CTHZ 10030043 2834800 4664836  -92.02584.

x X % x
X X % x
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Table 2. Bluff and Bear Creek Fish IBI Summary

Small  Small
Stream  Stream % >25
Stream Site Date 1Bl |BiRating Tolerant Fish?
BIuff CkUS Powerne 0612412009 60 fair 82 yes
Bluff Ck near City Limts Rd 09/28/2010 60 fair 67 yes
Bluff Ck @ CTHZ 074712006 20 poor 99 yes
06/17/2009 60 fair 98 yes
BIuff Cktribnear CTHA  07/31/2009 40 fair 100 yes
Biuff Cktrb @ CTHC 0612812006 40 fair 100 yes
06/17/2009 20 poor 100 no, 20
Bear CkDS HWY 253 09/10/2010 70 good 53 yes
Bear Ck @ City Limits R 07/17/2006 20 poor 100 yes
06/17/2009 70 good 92 yes
Bear Ck@ CTHZ 06/16/2009 60 fair 98 yes
BearCktrib @ CTHZ  06/16/2009 60 fair o7 ves
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Table 3. Bluff and Bear Creek Macroinvertebrate Sample Summary*

Station Species Richness
No. Date  MIBI MIBIRsting HBI HBIRating (No. species)
BIuff Ck US Powerline 10030045 05/12/2009 9.05 excellent 514 good 20
04/28/2010 688 good 633 fair S}
Bluff Ck @ CTHZ 10015462 05/12/2009 922  excellent 552 fair 3
10/28/2009 7.2 good 56 fair 29
10/19/2010 871 excellent 672 fairly poor 7
Bluff Cknear CTHA 10030043 05/14/2009 917 excellent 518 good 15
10/19/2000 879 excellent 592 fair 3
Bluff Ck @ Valley Brook Rd 10015463 05/14/2009 8  excellent 513 good 2%
04/28/2010 882 excellent 559 fair 2%
10/19/2010 1023 excellent 607 fair 3
BIuff Ck Tributary @ Lyman Lake Rd 10032011 11/04/2010  3.71 fair 511 good 18
BIuff Ck Tributary @ CTH C 10017177 05/14/2009 802 excellent 566 fair 2%
Bear Ck DS Hwy 2/53 10029773 04/28/2010 644  good 589 fair 3 2/6
10/19/2010 605  good 538  good 33 23/33
Bear Ck @ City Limits Rd 10015470 10/28/2009 525  good 533 good 18 28/70
05/12/2009 971  excellent 6.6 fairly poor 2% 27/2
10/19/2000 522 good 506  good 16 31/51
Bear Ck @ CTHZ 10029778 05/11/2009 7.88  excellent 534  good 27 10/1
04/28/2010 846 excellent 545  good 2 19/2
Bear Ck Tributary @ CTHZ 10030343 05/12/2009 58  good 574 fair 2 12/4
*MIBI =macroinvertebrate index of biotic integrity

HBI = Hilsenhoff biotic index
% EPT = percent Ephemeroptera, Plecoptera, Trichoptera
Us =upstream

DS = downstream
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TABLE 4. BLUFF AND BEAR CREEKS AND TRIBUTARIES WATER QUALITY MONITORING DATA

Bluff Ck. upstream of Powerline Station 10030046
[ Lab parameters | Field parameters |
NHI  NO3¥2 TKN TP | T5s Tumbidity Temp DO. D.Osat. pH  Cond.  Transp.
Date (mg/) (mg/l) (mg/) (ug/l) (mg/) (NTU) () (mg/l) (%) (su) (umhos/cm) (cm)
06/10/2009 0.02  0.07 14 138 2 153 105 102 913 73 197 9

Bluff Ck. @ CTHZ __ Station 10015462

[ Lab parameters | Field parameters ]

NHI  NO3+2 TKN | TP | T5s Tumbidity ChLA DP Temp D.O. DOsat.  pH | Cond. Transp.

Date (mg/) (mg/l) (mg/) (ug/l) (mg/) (NTO) (ug/) (ug/l) (@ (mg/) (%) (sU) umhos/em (cm)
06/10/2009  0.028 ND 136 160 30 17 134 9.9 94.9 77 208 &
08/20/2009 46 97.3 154 82 817 74 220 9
09/29/2009 94 16 275 107 5.4 48.1 801 36
10/30/2009 198 83 182 6.6 111 90.2 72 162 8
08/05/2010 0077 183 151 30 99.4 226 6 70.1 g 115
08/18/2010 0.046 0.072 195 4 192 275 171 82 847 7 100 5
08/09/2010 0055 166 167 47 135 209 g 865 g [
08/16/2010 0.056 0.062 193 152 29 120 186 6.3 818 77 145 12
09/14/2010  0.024 ND 146 140 32 123 131 42 39.8 207 14
10/06/2010 131 26 68 10 3.7 318 7 20
10/26/2010 183 45 135 9.4 9.9 865 78 130 8
11/16/2010 168 27 132 16 139 98.6 6.8 1
06/13/2012  0.015 ND 0.67 88 13 7 9.3 28 195 51 74 225 18
09/20/2012  ND ND 094 108 16 18 16 62 14 42 74 429 a8
Rang ND-056 ND-077 .67-195 42-198 13192 18275 37133 & 100801 " 548

Median=  0.026 003 156 151 30 1185 6.7 73 2075 1125
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TABLE 4. BLUFF AND BEAR CREEKS AND TRIBUTARIES WATER QUALITY MONITORING DATA (CONT.)

Bluff Ck. near CTHA Station 10030053
[ Lab parameters | Field parameters \
NHI  NO3+2 TKN TP | T5s Tumbidity Temp DO. D.Osat. pH  Cond.  Transp.
Date (mg/) (mg/l) (mg/) (ug/l) (mg/) (NTU) () (mg/l) (%) (Su) (umhos/cm] (cm)
06/10/2009  0.02 ND 286 121 2 94.3 139 91 883 74 210 155
Bluff Ck. at Valley Brook Rd Station 10015463
[ Lab parameters | Field parameters \
NHI  NO3+2 TKN TP | 155 Tumbidity Temp DO. D.Osat. pH  Cond.  Transp.
Date (mg/) (mg/l) (mg/) (ugl) (mg/) (NTU) (Q) (mg/l) (%) (Su) (umhos/cm] (cm)
06/10/2009  0.022 ND 101 99 2 87.6 163 93 955 5 210 14
08/16/2010 0.058 0041 171 159 37 138 201 63 694 7.1 136 1
08/18/2010 0.077 0.042 235 47 506 459 173 76 791 6.9 83 9
Rang .022-.077 ND-.042 1.01-2.35 47-159 22506 87.6-459 6393 6977 83210 914
Median= 0058 0041 171 9 37 138 76 71 136 u
Unnamed tributary to Bluff Ck @ CTH C Station 10017178
[ Lab parameters | Field parameters \
NH3  NO3+2 TKN TP | 155 Tumbidity Temp DO. D.Osat. pH  Cond. | Transp.

Date mg/l) (mg/l) (mg/l) (ug/l) (mg/l) (NTU) (C) (mg/l) (%)  (SU) (umhos/cm) (cm)
06/10/2009  0.021 ND 0.92 73 a 1.7 5y | 57 | BT 7.7 a2 95
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TABLE 4. BLUFF AND BEAR CREEKS AND TRIBUTARIES WATER QUALITY MONITORING DATA (CONT.)

Bear Ck. downstream Hwy 2/53 Station 10029781
[ Lab parameters | Field parameters ]
NHI  NO32 TKN TP Tss  Tubidity ChLA DP Temp DO. D.Osat. pH  Cond.  Transp.
pate  (mg/l) (mg/l) (mg/l) (ug/l) (mg/l) (NTU) (ug/l) (ug/h) ()  (mg/l] (%) (su)  (umhos/cr (cm)
08/16/2010 0.056 0.069 226 125 18 66.2 193 82 87.7 75 178 15
08/18/2010 0.049  0.08 206 230 329 335 171 85 88.5 7 1 7
09/10/2010 0.035 0069 142 104 24 76.9 124 81 76.3 75 125
10/06/2010 109 2 79.3 8.9 6.6 576 75 12
11/16/2010 164 24 119 11 129 916 3 13
06/13/2012 0017 0068 121 102 7 65.4 174 22 187 7.1 925 g4 450 13
09/20/2012  ND ND 0.95 112 9 143 161 62 132 7.4 70 76 939 505
Range=  ND-056 ND-080 .95-2.26 102-230 9329 14.9-335 66129 777 11193 7505
Median= 0035 0069 142 112 24 769 81 75 4 13
Bear Ck. near City Limits Rd Station 10015470
[ Lab parameters | Field parameters |
NHI  NO3#2 TKN TP Tss  Tumbidity Temp D.O. D.Osat pH  Cond. Transp.
pate  (mg/l) (mg/l) (mg/l) (ug/l) (mg/) (NTU) (C) (mg/(%)  (su) (umhos/cm] (cm)
06/10/2009 142 125 29 128 126 94 836 75 295 6
09/29/2009 154 18 165 98 68 602 T 494 46
10/30/2009 143 30 124 67 112 912 72 m 10
08/05/2010 0025 174 128 25 74 21 62 725 o 13
08/09/2010 0027 179 178 30 86.9 216 79 899 6.8 13
08/16/2010 0.061 0.041 145 128 24 68.9 193 78 849 72 142 2
08/18/2010 0071 182 179 118 164 17 8 83 6.9 1
09/14/2010 0.038  0.039 161 98 13 375 13 | 55 86 177 57
Rang .038-0610.25-0711.42-1.82 98179 13-118 16.5-164 55112 6877 142494 6046

Median= 005 0039 168 1355 27  80.5 79 7.2 m 13
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TABLE 4. BLUFF AND BEAR CREEKS AND TRIBUTARIES WATER QUALITY MONITORING DATA (CONT.)

Bear Ck. @ CTHZ Station 10029778

[ Lab parameters |

Field parameters

NHI  NO3#2 TKN TP Tss  Tumbidity Temp D.O. D.Osat pH  Cond. Transp.
pate  (mg/l) (mg/l) (mg/) (ug/l) (mg/) (NTU) (C) (mg/)(%)  (su) (umhos/cm) (cm)
06/10/2009  0.027 ND 13 136 17 13 133 84 803 74 178 10
08/20/2009 45 1u7 15 71 70 74 1
09/14/2010  0.022 ND 121 86 9 521 128 37 343 74 212 35
022027 ND-ND 12113 86136 9.0-45 52.1-117 3784 7474 178212 Oct3s
0024 ND 126 1 17 13 71 74 195 u
Unnamed Tributary to Bear Ck. @ CTHZ Station 10015462
[ Lab parameters | Field parameters \
NHI  NO3#2 TKN TP Tss  Tumbidity Temp D.O. D.Osat pH  Cond. Transp.
pate  (mg/l) (mg/l) (mg/l) (ug/l) (mg/) (NTU) () (mg/(%)  (sU) (umhos/cm] (cm)
06/10/2009 0.051 0.066  1.93 162 24 107 151 94 935 7.3 88 9
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TABLE 5. BLUFF AND BEAR CREEKS AND TRIBUTARIES

TOTAL PHOSPHORUS AND IBI SUMMARY*

Small
SWIlS Stream
STREAW/SITE DNO. | Year | Way-OctTe [z} 1B
BIuff Ck US Poweriine| 10030045 | 2000 |insuficient samples | excellent | _fair
2010 good
Biuff CK near City Limits Rd] 10031958 | 2010 | _no samples _[no sample] _farr
Biuff Ck @ CTHZ] 10015462 | 2006 |insuficient samples. oot
2000 excellent | _fair
2000 good
2010 excellent
Biuff Ck near CTH A| 10030049 | 2009 | msuficient samples | excellent | no survey
2010 excellent
Biuff Ck @ Valley Brook Rd| 10015463 | 2000 |insuficient samples | excellent | no survey
2010 excellent
2010 excellent
BIuff CK trib near CTHA| 10030049 | 2008 | _no samples _[no sample] _farr
Biuff Ck trib @ Lyman Lake Ra| 10032011 | 2010 | _no samples. Tair__| no survey
Biuff Ck trib @ CTHC| 10017177 | 2006 |insuficient samples. Tair
2000 excellent | _poor
Bear CK DS HWY 2/53] 10020779 | 2010 |insuficient samples| good | _good
2010 good
Bear Ck @ City Limits Rd] 10015470 | 2006 |insuficient samples Door
2009 go0d | good
2000 excellent
2010 good
Bear Ck @ CTHZ| 10020778 | 2009 | insufficient samples | excellent | fair
2010 excellent
Bear Ck b @ CTHZ| 10030343 | 2009 | insuficient samples| _good | o sumey

“May-October total phosphorus sample suficiency considers all samples collected since 2006,
MIBI = macroinvertebrate index of biotic integrty

8l

index of biotic integrity
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES
index of biotic integrity, DS = downstream, US = upstream)

(HW = headwater, 181

Bluff Ck US of Powerline
SWIMS sta. no. 10030045

06/24/2009
station length 250m

Fish Species Number Thermal  size Tolerance

brook stickleback 1 transitional  small tolerant

central mudminnow 5 transitional  small tolerant

common shiner 17 warmwater medium intermediate

creek chub 22 transitional  small tolerant

fathead minnow 6 warmwater small tolerant

lake chub 6 transitional lake intermediate

northern pike 2 transitional small intermediate

pumpkinseed 1 warmwater medium intermediate

walleye 1 transitional large  intermediate

white sucker 63 medium  tolerant

Total number 124
% Coldwater [ % small 30 %intolerant [
% Transitional 80  %medum 69  %intermediate 20
9% Warmwater 19 % large 1 % tolerant 82

Model-predicted natural community - Cool-Warm HW.

Does sampled population include >25 fish? - yes

Does sampled population support predicted community? - no
sampled population indicates Cool-Warm mainstem, due to

‘white sucker abundance; flow regime indicates Cool-Warm HW, but % tolerant > 75

Small stream (intermittent) 1BI: 60 = fair

Cool-Warm IBI:

oor
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

BIuff Ck near City Limits Rd
SWIMS sta. no. 10031958

09/28/2010

Station length 152m

Fish Species Number Thermal  size Tolerance
brassy minnow 3 transitional small intermediate
brook stickleback 1 small tolerant
central mudminnow 5 transitional  small tolerant
common shiner 24 warmwater medium intermediate
creek chub 121 transitional  small tolerant
fathead minnow 5 warmwater small tolerant
white sucker 39 transitional medium tolerant
Total number 198

% Coldwater [ % small 68 %intolerant

% Transitional 8  %medum 32 %intermediate

9% Warmwater 15 % large 0 % tolerant

Model-predicted natural community - Cool-Warm HW.

Does sampled population include >25 fish? - yes

Does sampled population support predicted community? - yes
Small stream (intermittent) 1BI: 60 = fair

Cool-Warm IBI: 20 = poor

33
67
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bluff ck@ CTHZ 07/17/2006

SWIMS sta. no. 10015462 Station length 102m

Fish Species Number Thermal  size Tolerance

brook stickleback 3 transient  small tolerant

central mudminnow 7 transient  small tolerant

creek chub %4 transient  small tolerant

johnny darter 1 transient | medium  intermediate

white sucker 34 transient medium tolerant

Total number 139
9% Coldwater 0 % small 75 Sintolerant 0
% Transitional 00 %medium 25 %intermediste 1
9% Warmwater 0 % large 0 % tolerant 99

Model-predicted natural community - Cool-Warm HW.
Does sampled population include > 25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
‘small stream (intermittent) IBI: 20 = poor

Cool-Warm 1BI: 10 = poor
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)

index of biotic integrity, DS = downstream, US = upstream)

(HW = headwater, 1B

Bluff Ck@ CTHZ
SWIMS sta. no. 10015462

06/17/2009

station length 160m

Fish Species Number Thermal  size Tolerance

brook stickleback 2 transient  small tolerant

central mudminnow 7 transient  small tolerant

common shiner 48 warmwater medium intermediate

creek chub 157 | transient  small tolerant

fathead minnow 9 warmwater small tolerant

johnny darter transient  medium  intermediate

lake chub transient  lake  intermediate

white sucker 8 transient medium tolerant

Total number 316
% Coldwater [ % small 57 intolerant 0
% Transitional 8 %medum 43 %intermediate 2
9% Warmwater 18 % large 0 % tolerant 98

Model-predicted natural community - Cool-Warm HW.
Does sampled population include >25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
‘small stream (intermittent) IBI: 60 = fair

Cool-Warm IBI: 20 = poor
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bluff Ck trib near CTH A 07/31/2009

SWIMS sta. no. 10030050 station length 109m

Fish Species Number Thermal  size Tolerance

brook stickleback 2 transient  small tolerant

central mudminnow 28 transient  small tolerant

creek chub 16 transient  small tolerant

fathead minnow 45 warmwater  small tolerant

white sucker 25 transient medium tolerant

Total number 140
% Coldwater 0 % small 8 %intolerant [
% Transitional 68  %medium 18 %intermediate 0
% Warmwater 32 % large 0 % tolerant 100

Model-predicted natural community - Cool-Warm HW.
Does sampled population include >25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
‘small stream (intermittent) IBI: 40 = fair

Cool-Warm IBI: 0 = poor
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bluff Ck trib @ CTH C 06/28/2006

SWIMS sta. no. 10017177 Station length 100m

Fish Species Number Thermal  size Tolerance

brook stickleback 23 transient  small tolerant

central mudminnow 8 transient  small tolerant

creek chub 6 transient  small tolerant

fathead minnow 2 warmwater  small tolerant

Total number 39
% Coldwater 0 %small | 100  %intolerant 0
% Transitional 95 %medum 0  %intermediste 0
% Warmwater s % large [ % tolerant 100

Model-predicted natural community - Cool-Warm HW.
Does sampled population include >25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
Small stream (intermittent) 1BI: 40 = fair

Cool-Warm I poor





image17.JPG
APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bluff Ck trib @ CTH C 06/17/2009

SWIMS sta. no. 10017177 station length 110m

Fish Species Number Thermal  size Tolerance

brook stickleback ) transient  small tolerant

central mudminnow 9 transient  small tolerant

creek chub 2 transient  small tolerant

Total number 20
9% Coldwater [ %small 100 %intolerant [
% Transitional 100  %medium 0 Sintermediste 0
% Warmwater 0 % large 0 % tolerant 100

Model-predicted natural community - Cool-Warm HW.
Does sampled population include >25 fish? -no

Does sampled population support predicted community? - yes, but % tolerant >75 and
insufficient fish captured for natural community assessment

Small stream (intermittent) 1BI: 20 = poor

Cool-Warm 1BI: 20 = poor
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bear Ck DS Hwy 2/53 03/10/2010

SWIMS sta. no. 10029779 station length 153m

Fish Species Number Thermal  size Tolerance

black bullhead 2 warmwater medium tolerant

black crappie 7 warmwater large intermediate

bluegill 35  warmwater large intermediate

brassy minnow s transient  small  intermediate

central mudminnow 45 transient  small tolerant

common shiner 42 warmwater medium intermediate

creek chub 8  transient  small tolerant

fathead minnow 1 warmwater  small tolerant

golden shiner 2 warmwater medium tolerant

hornyhead chub 1 warmwater medium intermediate

johnny darter 8 transient  medium  intermediate

logperch 10 wermwater large intermediate

white sucker 68 transient medium tolerant

yellow perch 1 transient  large  intermediate

Total number 312
% Coldwater [ % small 57 intolerant [
% Transitional 68  %medium 39 %intermediate 47
9% Warmwater 32 % large a % tolerant 53

Model-predicted natural community - Cool-Warm HW.
Does sampled population include >25 fish? - yes

Does sampled population support predicted community? - yes
Small stream (intermittent) 181: 70 = good

Cool-Warm IBI: 60 = good
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bear Ck @ City Limits Rd 07/17/2006

SWIMS sta. no. 10015470 station length 100m

Fish Species Number Thermal  size Tolerance

central mudminnow 11 transient  small tolerant

creek chub s transient  small tolerant

fathead minnow 3 warmwater small tolerant

white sucker 16 transient medium tolerant

Total number 35
% Coldwater [ % small 54 intolerant 0
% Transitional 91 %medium 46 %intermediate 0
9% Warmwater 9 % large 0 % tolerant 100

Model-predicted natural community - Cool-Warm HW.
Does sampled population include >25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
Small stream (intermittent) 1BI: 20 = poor

Cool-Warm IBI: 0 = poor
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bear Ck @ City Limits Rd 06/17/2009

SWIMS sta. no. 10015470 station length 140m

Fish Species Number Thermal  size Tolerance

brassy minnow 24 transient  small intermediate

brook stickleback 6 transient  small tolerant

central mudminnow 7 transient  small tolerant

common shiner 19 warmwater medium tolerant

creek chub 124 transient  small tolerant

fathead minnow 25 warmwater small tolerant

white sucker 8  transient medium tolerant

Total number 294
9% Coldwater [ % small 63 %intolerant [
% Transitional 85  %medium 37  %intermediate 8
9% Warmwater 15 % large 0 % tolerant 92

Model-predicted natural community - Cool-Warm HW.
Does sampled population include > 25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
Small stream (intermittent) 18I: 70 = good

Cool-Warm IBI: 20 = poor
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bear Ck @ CTHZ 06/16/2009

SWIMS sta. no. 10029778 Station length 104m

Fish Species Number Thermal  size Tolerance

brassy minnow 3 transient  small  intermediate

brook stickleback 39 transient  small tolerant

central mudminnow 64 transient  small tolerant

creek chub 20 transient  small tolerant

fathead minnow 13 warmwater  small tolerant

Total number 139
9% Coldwater [ %small 100  %intolerant 0
% Transitional 91 %medum 0  %intermediate 2
9% Warmwater 3 % large 0 % tolerant £

Model-predicted natural community - Cool-Warm HW.

Does sampled population include > 25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
‘small stream (intermittent) IBI: 60 = fair

Cool-Warm I1BI: 30 = fair
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APPENDIX A. FISH SURVEY DATA FOR BLUFF AND BEAR CREEKS AND TRIBUTARIES (CONT.)
(HW =headwater, 1B =index of biotic integrity, DS = downstream, US = upstream)

Bear Cktrib @ CTHZ 06/16/2009

SWIMS sta. no. 10030043 station length 115m

Fish Species Number Thermal  size Tolerance

brassy minnow 3 transient  small  intermediate

brook stickleback 50 transient  small tolerant

central mudminnow 11 transient  small tolerant

creek chub 30  transient  small tolerant

fathead minnow 7 warmwater  small tolerant

Total number 101
% Coldwater 0 %small | 100  %intolerant [
% Transitional 93 %medium 0  %intermediate 3
9% Warmwater 7 % large 0 % tolerant 97

Model-predicted natural community - Cool-Warm HW.
Does sampled population include > 25 fish? - yes

Does sampled population support predicted community? - yes, but % tolerant >75
Small stream (intermittent) 1BI: 60 = fair

Cool-Warm IBI: 30 = fair





