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ABSTRACT
Black Cypress Bayou is listed in Appendix D of the Texas Surface Water
Quality Standards (TSWQS) as a perennial stream with an intermediate
aquatic life use designation and a corresponding average 24-hour
dissolved oxygen (D.O.) criteria of 4.0 mg/L. It is on the draft 2004 303(d)
list as a water body not meeting its D.O. standard and in need of standards
review.  The objective of this study is to provide information for use in
assigning appropriate segment-specific criteria to this water body. The
Black Cypress Bayou subwatershed was sampled at four sites from near
the headwaters at Hughes Springs to the confluence with Big Cypress
Bayou near Jefferson. Biological, physical habitat, and 24-hour D.O. data
were collected during the summer months of 2000-2001. Additional 24-
hour D.O. samples were collected during 2000-2001 during different
seasons and varieties of flow conditions. Water-chemistry samples were
collected during 1998-2001. Black Cypress Bayou did not meet the D.O.
criteria during July and August 2000 or August 2001. Dissolved oxygen 
samples collected during other months supported the criteria. August 2000
was an exceptional low-flow period (<7Q2) and Black Cypress Bayou
flowed intermittently with perennial pools throughout its length.
Biological samples collected during the summers of 2000-2001 suggested
a higher aquatic life use than the designated intermediate, especially for
the fish community. Apparently, the fish assemblage in the Black Cypress
watershed has the ability to withstand periodic low summertime D.O.
conditions of short duration. 

A regression equation was developed based on water temperature, stream
flow, and watershed size. The model was able to explain 95.5% (adjusted
R²) of the observed D.O. readings. The regression equation should be
considered as a site-specific seasonal criterion for dissolved oxygen in
Black Cypress Bayou in the water quality standards and should be used by
the TCEQ for assessment purposes and wastewater permitting decisions. 

Based on habitat, fish, and water chemistry-data, the Black Cypress Bayou
subwatershed should be considered a candidate for a least-impacted
reference stream within the South Central Plains Ecoregion. Fish survey
scores were in the high to exceptional subcategories. Benthic
macroinvertebrate scores were in the intermediate to high subcategories.
Low nutrient concentrations suggest minimal contributions from point or
non-point sources.
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INTRODUCTION

Black Cypress Bayou is a tributary of Big Cypress Creek; it is the third
largest watershed in the Cypress Creek basin draining an area of
approximately 980 km² (380 mi²).  It is 89 km (55 mi.) from the
headwaters in Morris County to the confluence with Big Cypress Bayou
below Jefferson in Marion County. The stream is listed in Appendix D of
the Texas Surface Water Quality Standards (TSWQS) as perennial with an
intermediate aquatic life use designation and a corresponding 4.0 mg/L
dissolved oxygen (DO) criteria. The United States Geological Survey
(USGS) maintains a flow gage on Black Cypress Bayou at US59 in
Jefferson. The 7Q2 (the lowest flow for seven consecutive days with a
recurrence interval of two years) at the US59 site is 0.19 cfs. Periods of
zero flow are not unknown, however. There have been three 7-day zero
flows in the 33-year period of record from 1969 to 2001.  The 7Q2 for the
middle section of the stream has been given a default value of 0.10 cfs. 
Based on observation, the stream is believed to flow intermittently during
most late summers above the confluence with Kelly Creek.

The entire Cypress Creek Basin is located in the South Central Plains
Ecoregion which is characterized by irregular plains with soils consisting
of acidic sands and sandy loams (Griffith et al., 2004) . The potential
natural vegetation is an association of oak–hickory–pine, and the major
land use within the drainage is woodland and forest, followed by pasture
land (Omernik and Gallant 1987). The climate of the Cypress Creek Basin
is classified as subtropical humid and the watershed receives an annual
rainfall average of 44-48 inches, increasing from west to east. Rainfall is
fairly evenly distributed throughout the year with April and May both
being the wettest months (5.0 inches) and August the driest month (2.5
inches) (Larkin and Bomar 1983). There are no large industrial facilities
located in the Black Cypress Bayou watershed. The main employer in the
region is the timber industry. Population density is low, with population
actually decreasing over the last 10 years. There are five incorporated
population areas within the watershed (Figure 1). Jefferson, which is
located in the lowest part of the watershed, has the largest population at
2024. It has a well-established tourist base and some light industry.
Hughes Springs has the second largest population at 1856, and is located
in the very upper part of the watershed. Avinger (population 464) is
located in the middle of the watershed. Two other population centers are
located on tributaries of the Black Cypress north of Hughes Springs:
Naples (pop. 1410) is located on Kelly Creek and Marietta (pop.112) is
located on Bear Creek. Population figures are based on the 2000 census
(Texas State Data Center 2001).

Jefferson has a 0.62 million gallon-per-day (MGD) wastewater treatment
plant (WWTP) which discharges into a tributary of Black Cypress Bayou
downstream of US59. The Hughes Springs 0.49MGD WWTP discharges
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directly to Hughes Creek, which enters Black Cypress Creek downstream
of  SH155.  The Avinger 0.12MGD WWTP discharges into a tributary of
Cannon Creek which also enters the Black Cypress downstream of SH155.
All of the houses in Marietta are on individual septic systems.  There are
no major industrial dischargers within the watershed.

Study Area
Four sample sites were evenly spaced along Black Cypress Bayou (Figure
1). The uppermost site at FM250 (#10248) upstream of Hughes Springs
has a drainage area of approximately 40 km², and can be considered to be
near the headwaters of Black Cypress Creek. Two sites were located in the
middle of the watershed. The SH11 sample site (#10247) drains an area of
approximately 350 km², and is located below the confluence of Kelly
Creek and Bear Creek. The CR1617 sample site (#16705) drains an area
of approximately 790 km² and is located below the confluence of the
following three creeks: Cannon Creek and Hughes Creek which intersect
the Black Cypress Creek from the west downstream of SH155 and Flat
Creek which intersects the main stem from the north upstream of SH155.
Near this location, the stream’s name changes from Black Cypress Creek
to Black Cypress Bayou on the USGS 1:24,000 quadrangle map.   The
lowermost site ( #10245) is located near the confluence of the Black
Cypress with Big Cypress Bayou near Jefferson and drains an area of
approximately 980 km². The overall bedslope between the FM250 and
US59 sites was 0.6 m/km (Delorme Topo USA 2002).

Black Cypress Bayou typically has a characteristic orange-brown water
color similar to other streams in the Cypress Creek and Neches River
basins; however, during periods of low flow, the water takes on a black
color that is possibly the origin of the stream’s name. 

Study Objectives

The stream is on the draft 2004 303(d) list as a water body not meeting its
D.O. standard and in need of standards review.  

This study provides background information for use in a standard review
and in assigning Black Cypress Bayou segment designation by evaluating
the biological community, stream habitat, and general chemistry of the
aquatic environment.
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Figure 1. Sample sites in the Black Cypress Bayou Watershed: FM250 
(#10248), SH11 (#10247), CR1617 (#16705), and US59 (#10245).
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METHODS

This study followed the techniques for collecting chemical and biological
sampling described in the Surface Water Quality Monitoring (SWQM)
procedures manual (TNRCC, 1999a). Biological samples were collected
during the summer index periods 2000-2001 when flow conditions should
have been lowest. 

Fish samples were collected using a combination of approximately 15
minutes of electrofishing effort with either a backpack (at FM250, SH11,
and CR1617) or a boat-mounted unit (the Jefferson site) plus a minimum
of six seine hauls at each site.  All habitat types were sampled. The
principal key used for identification was Fishes of Arkansas (Robison and
Buchanan 1988).  Ranges were checked against Hubbs et al. (1991) and
Page and Burr (1991).  Scientific and common names follow Robins et al.
(1991).  Scoring for aquatic life use (ALU) subcategories follow the
statewide set of metrics proposed by Hornig et al. (1994) and the regional
set of metrics proposed by Linam et al. (2002).

Benthic macroinvertebrate samples were collected according to standard 
agency kick-net procedures (TNRCC, 1999b).   Scoring for ALU subcate-
gories follow the draft statewide metric set proposed by Harrison (1996).
The metric set is dependent on collecting organisms from riffle or run
habitats. Samples collected during periods of extreme flow severity (i.e.,
zero flow and  flood) were not reported since they would likely skew the
scores lower. This eliminated five possible sample sets from the survey. 
The principal keys used for the identification of benthic
macroinvertebrates were Merrit and Cummins (1996) and Harris, et al.
(1987). 

Twenty-four-hour data sondes were deployed where possible in mid-
stream using logs or in-stream trees to hang the instruments. An attempt
was made to use the same log or tree to deploy instruments throughout the
study. An attempt was also made to have all instruments in the water at
least one hour before the first reading. Most deployments were set to
collect data every 30 minutes.  The data sondes were post-calibrated after
returning to the lab, with error limits set for ± 6% of saturation.  All of the
post-calibrations fell within the error limits.  Secondary quality control
checks were periodically made with a separate instrument during the
deployment.

Habitat quality was evaluated in July and August 2000 using the EPA
low- gradient stream assessment (Barbour et al. 1999). Bedslopes were
determined using a software program (Delorme TopoUSA 2002) at a scale
of 1:25,000. This is the scale that is closest to USGS quadrangle maps and
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magnifications beyond this are subject to inaccuracies. Bedslopes were
calculated using the difference in slope between contour lines on either
side of the sample site which intersected the stream. There is some subjec-
tivity  in this approach, especially in relatively flat terrain such as exists
within the Cypress basin. The drainage areas for each site were deter-
mined using the same software program at a scale of 1:200,000.

RESULTS

Habitat
The lower three sites scored similarly and varied relatively little between
events (Table 1). Individual metric scores were within the optimal to sub-
optimal range for all sites, except at the upper FM250 site. The habitat
scores for the FM250 site (Table 1) could be considered supporting of, but
not comparable to, the lower three sites based on Plafkin et al. (1989). Of
all the sites sampled, water level at this site showed the most change, and
this was reflected in lower habitat scores.

Table 1. Habitat scores from the EPA’s low-gradient
stream assessment.

Location July, 2000 August, 2000

FM250 152 145

SH11 176 175

CR1617 176 171

US59 174 171

At the FM 250 site, the normal stream width varied from five to eight
meters. Bedslope was 1.08 m/km. Deep pools (1-2 m) were present, but
they were relatively small in area and covered less than 20% of the reach.
Bends were not well defined. The riparian zone was somewhat impacted
by man. Some areas had been lumbered in the recent past, but were
allowed to regrow with native vegetation. Stream banks were relatively
stable although some bank angles were steep with minor areas of slumping
noted. Trees were common along both banks and their roots helped
stabilize the banks. Pastureland mixed with small woods dominated the
upland areas. Large woody debris, root mats, and some areas of undercut
banks provided abundant in-stream fish habitat. Only one small riffle area
was encountered during the July 2000 sample event. A surface film from
the decomposition of leaf matter was present over a large portion of the
stream during the August 2000 sample.
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At the SH11 site, the normal stream width varied from five to 10 meters.
Bedslope was 0.16 m/km. This area is characterized by beaver dams that
hold back water in pools (1-2 m deep) during low-flow periods. There was
only a minor change in channel flow status between July and August 2000
due in part to the presence of beaver. A variety of pool depths and sizes
were present. Bends were moderately well defined and stream length was
approximately three times the straight line length. Forested areas
dominated pasture between this site and Jefferson. The riparian zone was
generally well vegetated with native hardwoods. There was one large area
downstream of SH11 that had been recently clear cut. Because timber was
harvested up to the stream’s banks, thick undergrowth vegetation had
replaced the trees there. There was no evidence of sediment deposition or
bank slumping as a result of the logging activity, possibly because of low
bank angles. Large woody debris, a variety of pools, and emergent
vegetation along some banks made for abundant in-stream cover for fish.
The only areas with any kind of moving water encountered throughout this
reach were at the beaver dams. The same surface film that was noted
upstream at FM250 was present at the SH11 site.

At the CR1617 site, normal stream width varied from 10-15 m. Bedslope
was 0.34 m/km. Deep pools (1-2 m) were present, and some of these were
over 100 m long. Bends were moderately well defined, with the stream
length approximately two to three times the straight line length. The
riparian zone was well forested throughout the whole area. Live water
elms and cypress trees were common in the stream. In addition, woody
debris, root mats, and a large artificial riffle area at the bridge (i.e., old
asphalt) all combined to provide near-optimal epifaunal substrate for fish
and benthic macroinvertebrates. Most bank angles were low; as a result,
undercut banks were not common.

The lowermost site was located near Jefferson above the confluence with
Big Cypress Bayou. Bedslope was 0.25 m/km. Stream widths at the lower
portion near the mouth are highly variable.  The area has characteristics of
a bottomland cypress swamp. Cypress trees were common throughout the
channel and, in places, were thick enough to block boat traffic upstream.
The riparian zone was well forested below Jefferson. Cypress trees, their
associated root mats, and large woody debris provided near-optimal
epifaunal substrate. Deep pools (>2.0 m ) were present throughout the
summer and some of these were over 100 m long. Bank angles were very
low near the mouth, but were moderate near Jefferson.
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Fish
Regional IBI scores for the South Central Plains Ecoregion were relatively
consistent between sites and over time. Scores ranged from high to
exceptional at all sites (Table 2). Resulting aquatic life use for the South
Central Plains IBIs followed very closely the subcategories of the
statewide IBI (Appendix C). A total of 52 fish species were collected, 18
of which were collected at each site (Appendix C). In general, the number
of species increased as the watershed size increased. Several of the
individual metrics in the regional IBI consistently scored in the optimal
category: percent individuals as tolerant species and percent individuals as
non-native species (12 of 12 times); number of species collected, percent
invertivores, and percent individual with disease (11 of 12 times); percent
individuals as omnivores (10 of 12 times); and number of sunfish species
(9 of 12 times). The regional IBI is preferred over the statewide IBI as the
metrics seem more appropriate since they were developed based upon fish
assemblages for East Texas.

The FM250 site scored high for all three samples. A moderate number of
fish (125-166) were collected during the samples. The number of species
collected ranged from 17 to 21. Dominant species were longear sunfish
(Lepomis megalotis ), bluegill (L. macrochirus), and western mosquitofish
(Gambusia affinis). The number of minnow species collected ranged from
one to four. Both benthic invertivore and sunfish species were well
represented. The number of intolerant species collected ranged from two
to three per sample. Trophic structure was generally well balanced;
however, piscivores were somewhat underrepresented. No individuals
were observed with any disease or anomaly.

The SH11 site scored exceptional for all three samples. A large number of
fish (250-319) were collected during the samples. The number of species
collected ranged from 21 to 26. Dominant species included brook
silverside (Labidesthes sicculus), western mosquitofish, pirate perch
(Aphredoderus sayanus), weed shiner (Notropis texanus), and ironcolor
shiner (N. chalybaeus). The number of minnow species collected ranged
from one to three. Both benthic invertivore and sunfish species were well
represented. Four intolerant species were collected during each sample
event. Trophic structure was generally well balanced; however, piscivores
were somewhat underrepresented. The percent of fish with disease was
low during all sample events.

The CR1617 site scored exceptional for both summer 2000 samples and
high for the summer 2001 sample. A moderate to large number of fish
(163-347) were collected during the samples. The number of species
collected ranged from 19 to 28. Dominant species included brook
silverside, pirate perch, emerald shiner (N. atherinoides), and weed shiner.
The number of minnow species collected ranged from two to three.
Benthic invertivore and sunfish species were very well represented during
all sample events. The number of different intolerant species collected
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ranged from three to six per sample. Trophic structure was generally well
balanced; however, piscivores were sometimes underrepresented. The
percent of fish with disease was low during all sample events.

The Jefferson site scored exceptional once and high twice. A low number
of fish (92) were collected in 2001 during flooding conditions; a large
number of fish (279-370) were collected during the 2000 samples. The
number of species collected ranged from 21 to 29. Dominant species
included bluegill, mimic shiner (N. volucellus), blackspot shiner (N.
atrocaudalis), threadfin shad (Dorosoma petenense), and spotted sucker
(Minytrema melanops). The number of minnow species collected ranged
from two to three. Benthic invertivore and sunfish species were variable
between sample events. The number of intolerant species ranged from
three to six. Trophic structure was generally balanced; however, the
percent omnivores was sometimes high. The percentage of fish with
disease was low during all sample events.

Benthic Macroinvertebrates

Individual Rapid Bioassessment (RBA) scores for benthic macroinverte-
brates ranged from intermediate to high (Table 2). A total of 45 taxa were
collected, three of which were collected at each site (Appendix D).
Aquatic life use scores did not necessarily increase with watershed size.
Both scores for the 2001 samples were high, possibly because flows were
much higher throughout the summer of 2001 compared to the summer of
2000. 

Table 2. Comparison of aquatic life community indices to dissolved oxygen concentrations from the
Black Cypress Bayou watershed during summers of 2000-2001.  Benthic data collected during
extreme flow conditions are not presented.

Fish Benthics Mean DO(mg/L)

July
2000

Aug.
2000

Aug.
2001

July
2000

Aug.
2000

Aug.
2001

July-
2000

Aug.
2000

Aug.
2001

FM250 H H H H zero 
flow

zero
flow

1.5 ± 0.2 0.2 ± 0.03* 1.6± 0.1*

SH11 E E E I I H 2.0 ± 0.1 1.8 ± 0.2 1.0±0.2

CR1617 E E H I zero 
flow

H 2.2 ± 0.4 2.7 ± 0.5* 1.6±0.2

US59 E H H H zero 
flow

flood 3.5 ± 0.1 1.1 ± 0.5* 3.1±0.3

L = Limited; I = Intermediate; H = High; E = Exceptional. * Sample was collected at flow < 7Q2.
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The FM50 site scored high for the July 2000 sample. The number of taxa
collected was 17. There were five Ephemeroptera, Plecoptera, and
Tricoptera (EPT) taxa. The biotic index fell within the middle ranges of
possible scores. The ratio of intolerant to tolerant taxa scored low. The
dominant taxa was Cheumatopsyche sp.

The SH11 scores ranged from intermediate to high. The number of taxa
collected ranged from 14 to 30. EPT taxa ranged from three to six. The
biotic index scores fell within the lower two categories. The ratio of
intolerant to tolerant taxa fell within the lowest category all three times.
The dominant taxa changed from one sample collection to the next.
Trophic category scores were variable as were several of the other metrics.

The CR1617 scores ranged from intermediate to high. The number of taxa
collected ranged from 15 to 19. EPT taxa ranged from seven to eight. The
biotic index scores and the ratio of intolerant to tolerant organisms fell
within the second lowest of the four scoring values. The percent Elmidae
scored in the highest category for each sample. Hydropsychidae were the
dominant taxa collected during both collections. During August 2000,
shells from six different Unionid species were noted along dry portions of
stream bed. The August 2001 score represents a combined  sample from
an artificial rock (asphalt) riffle near the bridge with a similar effort at a
more natural riffle area approximately 30 m downstream. Scored
separately, the rock riffle scored high while the more natural riffle scored
intermediate. The combined score was high.

The Jefferson site scored in the high ALU category during July 2000. The
US59 site had flowing water during July 2000 with riffle-like conditions,
but was pooled during August 2000 with zero flow. The same site was
flooded during September 2001. Taxa richness was 17, including five EPT
taxa. 

Water Chemistry
This watershed is typical of others in the Cypress Basin (Crowe and
Hambleton 1998). Water quality values from the sample site at US59 near
Jefferson were typical of water chemistry throughout the watershed:
Alkalinities were very low (range:<5-27 mg/L; median:10 mg/L); pH was
low (range:5.4-6.7 S.U.; median:6.3 S.U.); and conductivities were in the
46-189 µmhos/cm range, with a median value of 51 µmhos/cm. 

Recent water quality data collected at the four sites (Table 3) confirm that
this drainage has low nutrient input from point or nonpoint sources. It
should be noted, however, that the sample site at US59 is upstream of the 
Jefferson WWTP.
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Table 3. Medians and ranges (in parentheses) of water quality data from stations in the
Black Cypress Bayou watershed 1998-2005. Concentrations are in mg/L.   Alk = alkalinity, 
SO4 = sulfates, Cl = chloride, NO3 + NO2 = nitrate + nitrite, NH3 = ammonia, Ortho-P =
ortho phosphorus, Total P = total phosphorus. 

Location Alk. SO4 Cl NO3+NO2 NH3 Ortho-P Total P

FM250
(N=4)

14
(5-28)

8
(4-13)

8
(7-13)

0.18
(<0.10-0.24)

<0.05
(<0.05-0.12)

<0.06
(<0.06-<0.06)

0.12
(0.06- 0.22)

SH11
(N=24)

6
(<5-32)

8
(3-24)

7
(4-11)

<0.05
(<0.05-0.22)

<0.05
(<0.05-0.34)

<0.06
(<0.06-0.06)

0.10
(<0.05-0.21)

CR1617
(N=23)

8
(<5-33)

6
(2-73)

6
(2-10)

<0.05
(<0.05-0.17)

<0.05
(<0.05-0.11)

<0.06
(<0.06-0.04)

0.08
(<0.05-0.14)

US59
(N=34)

10
(<5-27)

5
(3-63)

6
(4-12)

<0.15
(<0.05-0.25)

<0.05
(<0.05-0.13)

<0.06
(<0.06-0.06)

0.08
(<0.05-0.30)

Dissolved Oxygen (D.O.), Flow, and Temperature

The weather differed greatly between the summers of 2000 and 2001.
Neither summer was typical: 2000 was hotter and drier than average and
2001 was cooler and wetter than average. The mean air temperature in
August 2001 was about five degrees cooler than in August 2000 (Peters
2001). Through the first week in September 2001, Tyler received 45
inches of rain compared to a normal of 30 inches. The differences in
rainfall had a marked difference in flows as well. At US59, the August
2000 mean stream flow was 0.13 cfs, the third lowest over the 33-year
period of record. This compared to a mean stream flow in August 2001 of
10.0 cfs (United States Geological Survey 2002).

During the low-flow summer conditions of July 2000, D.O. concentrations
at all four sites in the Black Cypress Basin were even lower than the 3.0
mg/L criteria for 24-hour mean and 2.0 mg/L minima established in Table
4 of the TSWQS, Chapter 307 (TNRCC 2000) for limited ALU. Although
uncommon, zero-flow events occur periodically in the Black Cypress
watershed. Data from the USGS gage at US59 indicate there have been
317 zero-flow days over the 33-year period of record (1969-2001),
including during the drought of 1998-2000. During August 2000, flows
were below the 7Q2 of 0.19 cfs for 26 days, of which 14 days had zero
flow. D.O. standards do not apply to streams in which flow is below the
7Q2. Flows fell below the 7Q2 during 2001 only at the FM250 site.

In order to get additional information outside the critical low-flow summer
months, 24-hour D.O. samples were collected from April through October
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2001 (Figure 2).  Flow conditions were much higher during the spring and
summer of 2001. Except for August 2001, mean and minima D.O.
concentrations were high enough to place these same sites in an
intermediate to high ALU category (Figure 2) based on D.O. alone.

Figure 2. 24-Hour Mean D.O.

The headwater site at FM250 flowed intermittently during the summer of
2000 but maintained perennial pools (Photos 1 & 2, Appendix B).
Between July and August, stream flow went from 0.4 cfs to zero.  Areas of
dry streambed,  <10 m in length, were present in a few areas. During the
spring and summer of 2001, flow severity varied between normal and high 
flow stage; but by August there was no flow.

The SH11 site was the only site that maintained any flow during the
summer of 2000. Beaver activity at this site was important in stabilizing
flows (Photos 3 & 4, Appendix B). Between July and August 2000, stream
flow ranged from 0.6-0.7 cfs. During the spring and summer months of
2001, flow severity was either at flood or high-flow stage. Due to high
water levels, the only flow measurement that was attempted was May
2001, when the flow was 26 cfs.

The CR1617 site went from a flowing stream in July 2000 to pooled
conditions during August 2000 (Photos 5 & 6, Appendix B). There were
small areas (<10m) of dry streambed noted in August 2000. During the
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spring and summer of 2001, flow severity was either at flood or high-flow
stage. The measured stream flow during July 2000 was 6.8 cfs compared
to a measured flow of 140 cfs in July 2001.

The US59 site in Jefferson went from near 300 cfs (high-flow severity) at
the beginning of July 2000 to zero during August 2000. Flow severity
during the spring and summer of 2001 fluctuated back and forth between
flood (~600-800 cfs) (Photos 7 & 8, appendix B) and normal (~130-200
cfs).

Figure 3 depicts the relationship between D.O. concentrations and stream
flow at all sites for those times that flow was measurable. As shown,
higher D.O. concentrations tend to occur at higher stream flows. However,
it is obvious that both high and low D.O. concentrations can occur at
similar flow conditions, which implies that other factors also influence
D.O. concentrations. A plot of D.O. versus temperature reveals a strong
inverse relationship between the two parameters (Figure 4).
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Figure 3. D.O. versus Stream Flow, Black Cypress Bayou Watershed.

Figure 4. DO versus Temperature, Black Cypress Bayou Watershed.
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DISCUSSION
USGS maps and direct observations suggest that the upper portion of
Black Cypress Creek above the FM250 site flows intermittently during
most summers. The Kelly-Bear Creeks watershed (Figure 1) drains a
larger area than the upper Black Cypress watershed upstream from their
confluence. As a result, Kelly Creek and Bear Creek probably contribute
more to the overall flow than does upper Black Cypress Creek. Flow data
was not collected on Kelly Creek since the stream was not wadeable in the
area of FM250. Downstream from the confluence with Kelly and Bear
Creeks, the Black Cypress is perennial most years. During drought
conditions, it still has large, perennial pools that support significant
aquatic life use.

Black Cypress Bayou  probably represents one of the least-impacted
watersheds within the South Central Plains Ecoregion of Texas.
Experience over the past 10 years in a number of streams in Northeast
Texas shows that it is relatively rare to have a stream score in the
exceptional category for fish. Six of the 12 fish collections from the Black
Cypress Bayou Basin scored in the exceptional category. Habitat scores
generally fell within the optimal to suboptimal category.

It is difficult to interpret results from the benthic macroinvertebrate data
since nearly half the data sets had to be eliminated because flow
conditions were either too low or too high. ALU subcategories for benthic
macroinvertebrates scored the same as for the fish in only two of seven
possible samples. In the other five, they were one to two subcategories
lower than that for the corresponding fish community.  A similar disparity
between fish and benthic macroinvertebrate scores was noted in a
randomized-sample design study of aquatic life use in the Cypress Creek
Basin (Crowe and Hambleton 1998). This may reflect the fact that benthic
macroinvertebrate communities are more sensitive to low-flow conditions
than are fish communities, or it may  mean that metrics need to be refined
for East Texas conditions. 

Biological samples from the Black Cypress Bayou benthic
macroinvertebrate and fish communities reflect a higher ALU designation
than would be expected based on much of the 24-hour summertime D.O.
data. Guidance for collecting data calls for at least half of 24-hour D.O.
data to be collected during the period July 1 to September 30 (TNRCC
2001). Based on information from this study, D.O. data collected during
these months may not be typical of the rest of the year. Observed alone,
D.O. data may give an erroneously low impression of the true aquatic
community present. The disparity between observed D.O. concentrations
and the expected biological community response has been observed before
in the Cypress Creek Basin (Crowe and Hambleton 1998). The fish
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assemblage appears to have the ability to withstand, at least temporarily,
the low D.O. conditions that often occur during late summer months. It is
unlikely that this community could survive under these conditions for
extended periods of time, or if these same conditions occurred suddenly.
These naturally-occurring low D.O. conditions do not appear to last for
extended periods of time. Based on instantaneous D.O. data from the
US59 site (Table 4) collected under a variety of flow-severity conditions
and over many different months, high D.O. concentrations are the norm
throughout most of the year. 

Table 4. Instantaneous dissolved oxygen (DO) concentrations versus flow
at Black Cypress Bayou at US59. 

Date Time DO (mg/L) Flow (cfs) Flow Severity

3-14-05 0950 8.1 220 Normal-High

1-18-05 1050 11.8 635 Flood (minor)

10-12-04 0925 6.3 51 Low

6-24-04 0935 5.4 190 Normal

3-25-04 1000 7.2 213 Normal

2-3-04 0945 11.4 168 Normal

9-24-03 1000 4.1 1.6 Low

6-19-03 0935 6.2 400 Flood (minor)

4-8-03 0945 6.4 230 Normal–High

1-14-03 0935 10.5 97 Normal

10-30-02 1010 7.8 130 Normal

6-10-02 0915 5.1 130 Normal

4-11-02 1015 7.3 1830 Flood (moderate)

12-13-01 0925 8.8 1050 Flood (moderate)

9-19-01 1210 5.3 123 Normal

8-8-01 1030 5.0 10 Low

7-3-01 1330 6.0 200 Normal

6-7-01 0950 5.5 606 Flood (minor)

5-3-01 1130 5.6 130 Normal

4-26-01 1400 6.6 355 High (bank full stage)

12-11-00 0855 9.4 282 High (near bank full stage)

10-12-00 1330 7.2 3 Low

5-16-00 1110 5.6 500 High

2-2-00 1145 11.6 237 Normal-High

10-12-99 1130 6.8 28 Low

6-21-99 1145 5.5 83 Low

3-8-99 1045 8.3 206 Normal

2-10-99 1150 7.0 610 Flood (minor)

11-30-98 1150 6.6 336 High
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The 24-hr D.O. concentrations measured during this study have resulted in
the listing of Black Cypress Bayou as only partially supporting the
designated ALU of intermediate on the draft 2004 impaired waters list.
Since the data collected on the aquatic communities for this study indicate
that higher uses than intermediate probably exist in Black Cypress Bayou,
it is probable that evaluation of D.O. concentrations could result in a non-
support listing in the future if the ALU designation, with a higher D.O.
criterion, is changed in the water quality standards. Therefore, from a
scientific and regulatory perspective, it would be desirable to attempt to
describe the D.O. regime that exists in Black Cypress Bayou which
continues to support the existing aquatic communities in this least-
impacted stream. 

Hornig et al. (1994), developed a multiple regression equation for the
eastern portion of Texas, based on data collected on least-disturbed
streams (Bayer et al. 1992), which related observed average D.O.
concentrations to stream discharge (stream flow), streambed slope, and
percent tree-canopy cover. Of the many factors considered, the three
independent variables as stated above provided the highest coefficient of
determination (r2). Approximately 72% of the observed variation in
average D.O. concentrations in the least-disturbed streams was explained
by the multiple regression equation (Hornig et al. 1994). The regression
equation, with percent tree-canopy cover held as a constant, was used to
develop Table 5 in the TSWQS (TNRCC, 1997). 

Using Table 5 of the TSWQS, Black Cypress Bayou at US59 would be
expected to achieve a 4.0 mg/L 24-hour D.O. concentration at a stream
flow of approximately 1.1 ft3/sec (streambed slope equals 0.25 m/km).
Examination of the data in Appendix F indicates that higher flows than 1.1
ft3/sec are needed to attain a 4.0 mg/L D.O. concentration in Black
Cypress Bayou when water temperatures are elevated during the summer.
Two of nine (23%) D.O. concentrations are less than the designated D.O.
criterion during the index period of March 15 through October 15. The
index period is specified in the assessment guidance (TNRCC 2001). 

Water temperature, which has long been known to affect the amount of
oxygen dissolved in water (APHA 1971), was not a determining factor in
the regression equation developed by Hornig et al. (1994) because all the
sampling for the least-disturbed stream project occurred in the summer,
and thus the temperature variation among streams was not large (Bayer et
al. 1992). When evaluating D.O. concentrations at a given site over
several seasons, different relationships among factors can be expected to
occur. For instance, streambed slope will cease to be a determining factor
since it becomes a constant. As shown in Figures 3 and 4, there appears to
be a pattern in which the average D.O. concentrations in Black Cypress
Bayou are greater when the water temperatures are lower and stream flows
are higher. Bayer previously developed a multiple regression equation
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relating dissolved oxygen to temperature and stream flow with a
coefficient of variation (r2) of 91.8% at a site in Rabbit Creek, Gregg
County, Texas (TNRCC 1994).

A statistical software package (Minitab® 2000)  was used to evaluate the
data. A multiple regression equation was developed using 24-hour average
D.O. concentration as a dependent variable and water temperature and stream
flow as independent variables. Because there is a different flow regime among
the four sampling sites, as shown in Figure 5, stream bedslope and watershed
size were tested as a third independent variable to compensate for differences
among the sites. Both produced similar r² values.  Watershed size was chosen
over bedslope because it was less subjective and more precise.  Of the 49 24-
hour D.O. sets collected at the four sites (Appendix E), it was not possible to
measure flow eight times— three at SH11 and five at CR1617. Additionally,
another four data sets which had no flow could not be used without adding
some small constant amount of flow to each value since it was necessary to
perform a logarithmic transformation on the flow data. The remaining 37 data
sets had two missing temperature values for 04/15/2001 at FM250 and
11/20/2000 at US59. Temperature for these dates and sites was estimated by
multiple regression (temperature at site with missing value as the dependent
variable and temperature at the other sites as the independent variable)
resulting in r2 of 99.3% and 98.3%, respectively. The resulting 37 complete
data sets, plus one complete 24-hour data set collected at FM 250 in 1989 by
Bayer et al. (1992), were used in the regression model (Appendix F). 

The resulting regression equation is:

D.O. (mg/L) = 13.2 - 0.309 T + 1.05 Q (log10) - 1.02 Ws (log10).

R2 (adjusted) = 95.5%, P < 0.001, where, 

# D.O. = average dissolved oxygen concentration 
# T = mean water temperature (C°)
# Q = stream flow (ft3/s)
# Ws = the watershed size at the sample site (km²). 

A plot of the predicted D.O. concentrations derived from the regression
equation versus the observed D.O. concentrations is shown in Figure 6.
The full regression analysis (including ANOVA, fits, and residuals) is
included in Appendix G. The probability values show that all three T-
values for the independent variables were significant at P < 0.001.
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Figure 5. Box Plot of Stream Flow at Each Station-Black Cypress Bayou
Watershed.

Figure 6. Regression Plot-Black Cypress Bayou Watershed.
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A normal probability plot of the residuals derived by the multiple regression
equation indicates that the residuals are relatively normally distributed as
shown in Figure 7. The null hypothesis that the residuals are normally
distributed cannot be rejected based on the normality test result (P > 0.1). The
multiple regression equation appears to be a valid model, based on the
principles discussed in Statistical Methods in Water Resources (Helsel and
Hirsch 1993), which explains a very large percentage of the variation in
observed D.O. concentrations in Black Cypress Bayou. It is proposed that the
regression equation should be used to determine expected D.O. concentrations
at each site based on measured water temperature and stream flow.

.

Figure 7. Normality Plot of the Residuals-Black Cypress Bayou Watershed.
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CONCLUSIONS AND RECOMMENDATIONS

Based on the biological, physical, and chemical data, the Black Cypress
Bayou watershed should serve as a least-impacted watershed within the South
Central Plains Ecoregion.

The regression equation should be considered a site-specific seasonal criterion
for D.O. in Black Cypress Bayou in the water quality standards and should be
used by the TCEQ for assessment purposes and wastewater permitting
decisions.  The regression equation should also be tested against other 24-hour
D.O. data within the Cypress Creek basin to determine its possible use as a
basin-wide model for a seasonal criteria.
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Appendix A. 
Habitat Scores: EPA’s Low-Gradient

Stream Assessment
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Appendix A-1. EPA Habitat Assessment for Low Gradient Streams–Black
Cypress Creek at CR1617, July and August, 2000.
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other stable
habitat and at stage to allow
full colonization potential
(i.e., logs/snags that are not
new fall and not transient).

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed
or removed.

Less than 10% stable habitat;
lack of habitat is obvious;
substrate unstable or lacking.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

2. Pool Substrate
Characterization

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present.

All mud or clay or
sand bottom; little or
no root mat; no
submerged vegetation.

Hard-pan clay or bedrock; no
root mat or vegetation.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

3. Pool
Variability

Even mix of large-shallow,
large-deep, small-shallow,
small-deep pools present.

Majority of pools large-
deep; very  few shallow.

Shallow pools much
more prevalent than
deep pools.

Majority of pools small-
shallow or pools absent.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

4. Sediment
Deposition

Little or no enlargement of
islands or point bars and less
than 5% <20% for low-
gradient streams) of the
bottom affected by sediment
deposition. 

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 
5-30% (20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools. 

Moderate deposition
of new gravel, sand or
fine sediment on old
and new bars; 30-50%
(50-80% for low-
gradient) of the
bottom affected;
sediment deposits at
obstructions, 
constrictions, and
bends; moderate
deposition of pools
prevalent.

Heavy deposits of fine
material, increased bar
development; more than 50%
(80% for low-gradient) of the
bottom changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

5. Channel Flow
Status

Water reaches base of both
lower banks, and minimal
amount of channel substrate
is exposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very little water in channel
and mostly present as
standing pools.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0
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Creek at CR1617. (continued)
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

6. Channel
Alteration 

Channelization or dredging
absent or minimal; stream
with normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may
be extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

Banks shored with gabion or
cement; over 80% of the
stream reach channelized and
disrupted.  Instream habitat
greatly altered or removed
entirely.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

7. Channel
Sinuosity

The bends in the stream
increase the stream length 3
to 4 times longer than if it
was in a straight line.  (Note -
channel braiding is
considered normal in coastal
plains and other low-lying
areas.  This parameter is not
easily rated in these areas.

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

Channel straight; waterway
has been channelized for a
long distance.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7      5     4     3     2     1     0

8. Bank Stability
(score each bank)

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential
for future problems.  <5% of
bank affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over.  5-30% of bank in
reach has areas of
erosion.

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during
floods.

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional
scars.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zone 
covered by native vegetation,
including trees, understory
shrubs, or nonwoody
macrophytes; vegetative
disruption through grazing or
mowing minimal or not
evident; almost all plants
allowed to grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential plant
stubble height
remaining.

Less than 50% of the
streambank surfaces covered
by vegetation; disruption of
streambank vegetation is
very high; vegetation has
been removed to 
5 centimeters or less in
average stubble height.

SCORE ___ (LB) Left Bank 10      9 8           7           6 5           4           3 2           1           0
SCORE ___ (RB) Right Bank 10      9 8           7           6 5           4           3 2           1           0

10.  Riparian
Vegetative Zone
Width (score each
bank riparian
zone)

Width of riparian zone >18
meters; human activities (i.e.,
parking lots, roadbeds, clear-
cuts, lawns, or crops) have
not impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activities have
impacted zone a great
deal.

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

Total Score: July = 176; August = 171
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Appendix A-2. EPA Habitat Assessment for Low Gradient Streams–Black
Cypress Creek at FM 250, July and August, 2000.
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage to
allow full colonization
potential (i.e., logs/snags
that are not new fall and not
transient).

30-50% mix of stable
habitat; well-suited
for full colonization
potential; adequate
habitat for
maintenance of
populations; presence
of additional
substrate in the form
of newfall, but not
yet prepared for
colonization (may
rate at high end of
scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable habitat;
lack of habitat is obvious;
substrate unstable or lacking.

SCORE   20     19     18     17     16 15    14     13    12  10      9       8       7       6 5     4     3     2     1     0

2. Pool Substrate
Characterization

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Mixture of soft sand,
mud, or clay; mud
may be dominant;
some root mats and
submerged vegetation
present.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or bedrock; no
root mat or vegetation.

SCORE   20     19     18     17     16 15    14     13    12 10      9       8       7       6 5     4     3     2     1     0

3. Pool Variability
Even mix of large-shallow,
large-deep, small-shallow,
small-deep pools present.

Majority of pools
large-deep; very  few
shallow.

Shallow pools much
more prevalent than deep
pools.

Majority of pools small-
shallow or pools absent.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7      5     4     3     2     1     0

4. Sediment
Deposition

Little or no enlargement of
islands or point bars and
less than 5% <20% for low-
gradient streams) of the
bottom affected by sediment
deposition. 

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 
5-30% (20-50% for
low-gradient) of the
bottom affected;
slight deposition in
pools. 

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% (50-80%
for low-gradient) of the
bottom affected;
sediment deposits at
obstructions, 
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than 50%
(80% for low-gradient) of the
bottom changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7       6 5     4     3     2     1     0

5. Channel Flow
Status

Water reaches base of both
lower banks, and minimal
amount of channel substrate
is exposed.

Water fills >75% of
the available channel;
or <25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very little water in channel
and mostly present as standing
pools.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7    5     4     3     2     1     0
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Appendix A-2. EPA Habitat Assessment for Low Gradient Streams–Black Cypress Creek
at FM 250, July and August, 2000.(continued)
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

6. Channel
Alteration 

Channelization or dredging
absent or minimal; stream
with normal pattern.

Some channelization
present, usually in
areas of bridge
abutments; evidence
of past
channelization, i.e.,
dredging, (greater
than past 20 yr) may
be present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with gabion or
cement; over 80% of the
stream reach channelized and
disrupted.  Instream habitat
greatly altered or removed
entirely.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7       6 5     4     3     2     1     0

7. Channel
Sinuosity

The bends in the stream
increase the stream length 3
to 4 times longer than if it
was in a straight line.  (Note
- channel braiding is
considered normal in
coastal plains and other
low-lying areas.  This
parameter is not easily rated
in these areas.

The bends in the
stream increase the
stream length 2 to 3
times longer than if it
was in a straight line.

The bends in the stream
increase the stream
length 2 to 1 times
longer than if it was in a
straight line.

Channel straight; waterway
has been channelized for a
long distance.

SCORE   20     19     18     17     16 15    14     13    12 10      9       8       7       6 5     4     3     2     1     0

8. Bank Stability
(score each bank)

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems.  <5% of bank
affected.

Moderately stable;
infrequent, small
areas of erosion
mostly healed over. 
5-30% of bank in
reach has areas of
erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional
scars.

SCORE ___ (LB) Left Bank 10 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 8           7           6 5           4           3 2           1           0

9. Vegetative
Protection (score
each bank)

Note: determine left
or right side by
facing downstream.

More than 90% of the
streambank surfaces and
immediate riparian zone 
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or mowing
minimal or not evident;
almost all plants allowed to
grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one
class of plants is not
well-represented;
disruption evident but
not affecting full
plant growth
potential to any great
extent; more than
one-half of the
potential plant
stubble height
remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces covered
by vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to 
5 centimeters or less in
average stubble height.

SCORE ___ (LB) Left Bank 10      9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10      9 8           7           6 5           4           3 2           1           0

10.  Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Width of riparian zone >18
meters; human activities
(i.e., parking lots, roadbeds,
clear-cuts, lawns, or crops)
have not impacted zone.

Width of riparian
zone 12-18 meters;
human activities have
impacted zone only
minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

SCORE ___ (LB) Left Bank 10 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 8           7           6 5           4           3 2           1           0

Total Score: July = 152; August = 145
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Appendix A-3. EPA Habitat Assessment for Low Gradients Streams–Black
Cypress Bayou Below Jefferson, July and August, 2000.
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

Greater than 50% of substrate
favorable for epifaunal
colonization and fish cover;
mix of snags, submerged
logs, undercut banks, cobble
or other stable habitat and at
stage to allow full
colonization potential (i.e.,
logs/snags that are not new
fall and not transient).

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable habitat;
lack of habitat is obvious;
substrate unstable or lacking.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

2. Pool Substrate
Characterization

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present.

All mud or clay or
sand bottom; little or
no root mat; no
submerged vegetation.

Hard-pan clay or bedrock; no
root mat or vegetation.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

3. Pool Variability
Even mix of large-shallow,
large-deep, small-shallow,
small-deep pools present.

Majority of pools large-
deep; very  few shallow.

Shallow pools much
more prevalent than
deep pools.

Majority of pools small-
shallow or pools absent.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

4. Sediment
Deposition

Little or no enlargement of
islands or point bars and less
than 5% <20% for low-
gradient streams) of the
bottom affected by sediment
deposition. 

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 
5-30% (20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools. 

Moderate deposition
of new gravel, sand or
fine sediment on old
and new bars; 30-50%
(50-80% for low-
gradient) of the
bottom affected;
sediment deposits at
obstructions, 
constrictions, and
bends; moderate
deposition of pools
prevalent.

Heavy deposits of fine
material, increased bar
development; more than 50%
(80% for low-gradient) of the
bottom changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

5. Channel Flow
Status

Water reaches base of both
lower banks, and minimal
amount of channel substrate
is exposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very little water in channel
and mostly present as
standing pools.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0
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Appendix A-3. EPA Habitat Assessment for Low Gradients Streams–Black
Cypress Bayou Below Jefferson, July and August, 2000  (continued)
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

6. Channel
Alteration 

Channelization or dredging
absent or minimal; stream
with normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may
be extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

Banks shored with gabion or
cement; over 80% of the
stream reach channelized and
disrupted.  Instream habitat
greatly altered or removed
entirely.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7      5     4     3     2     1     0

7. Channel
Sinuosity

The bends in the stream
increase the stream length 3
to 4 times longer than if it
was in a straight line.  (Note -
channel braiding is
considered normal in coastal
plains and other low-lying
areas.  This parameter is not
easily rated in these areas.

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

Channel straight; waterway
has been channelized for a
long distance.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7      5     4     3     2     1     0

8. Bank Stability
(score each bank)

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems.  <5% of
bank affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over.  5-30% of bank in
reach has areas of
erosion.

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during
floods.

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional
scars.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

9. Vegetative
Protection (score
each bank)

Note: determine left
or right side by
facing downstream.

More than 90% of the
streambank surfaces and
immediate riparian zone 
covered by native vegetation,
including trees, understory
shrubs, or nonwoody
macrophytes; vegetative
disruption through grazing or
mowing minimal or not
evident; almost all plants
allowed to grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential plant
stubble height
remaining.

Less than 50% of the
streambank surfaces covered
by vegetation; disruption of
streambank vegetation is
very high; vegetation has
been removed to 
5 centimeters or less in
average stubble height.

SCORE ___ (LB) Left Bank 10      9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10      9 8           7           6 5           4           3 2           1           0

10.  Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Width of riparian zone >18
meters; human activities (i.e.,
parking lots, roadbeds, clear-
cuts, lawns, or crops) have
not impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activities have
impacted zone a great
deal.

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

Total Score: July = 174; August = 171
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Appendix A-4. EPA Habitat Assessment for Low Gradient Streams–Black
Cypress Creek at SH 11, July and August, 2000.                     
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and
not transient).

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared
for colonization (may
rate at high end of
scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable habitat;
lack of habitat is obvious;
substrate unstable or lacking.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7       6 5     4     3     2     1     0

2. Pool Substrate
Characterization

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Mixture of soft sand,
mud, or clay; mud may
be dominant; some
root mats and
submerged vegetation
present.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or bedrock; no
root mat or vegetation.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7       6 5     4     3     2     1     0

3. Pool Variability
Even mix of large-shallow,
large-deep, small-shallow,
small-deep pools present.

Majority of pools
large-deep; very  few
shallow.

Shallow pools much
more prevalent than deep
pools.

Majority of pools small-
shallow or pools absent.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

4. Sediment
Deposition

Little or no enlargement of
islands or point bars and
less than 5% <20% for
low-gradient streams) of
the bottom affected by
sediment deposition. 

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 
5-30% (20-50% for
low-gradient) of the
bottom affected; slight
deposition in pools. 

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% (50-80%
for low-gradient) of the
bottom affected;
sediment deposits at
obstructions, 
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than 50%
(80% for low-gradient) of the
bottom changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

5. Channel Flow
Status

Water reaches base of both
lower banks, and minimal
amount of channel
substrate is exposed.

Water fills >75% of
the available channel;
or <25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very little water in channel
and mostly present as standing
pools.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7       6 5     4     3     2     1     0
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Appendix A-4. EPA Habitat Assessment for Low Gradient Streams–Black
Cypress Creek at SH 11, July and August, 2000 (continued)                     

Pa
ra

m
et

er
s t

o 
be

 e
va

lu
at

ed
 b

ro
ad

er
 th

an
 sa

m
pl

in
g 

re
ac

h

Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

6. Channel
Alteration 

Channelization or dredging
absent or minimal; stream
with normal pattern.

Some channelization
present, usually in
areas of bridge
abutments; evidence of
past channelization,
i.e., dredging, (greater
than past 20 yr) may
be present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with gabion or
cement; over 80% of the
stream reach channelized and
disrupted.  Instream habitat
greatly altered or removed
entirely.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

7. Channel
Sinuosity

The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line. 
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas.  This
parameter is not easily
rated in these areas.

The bends in the
stream increase the
stream length 2 to 3
times longer than if it
was in a straight line.

The bends in the stream
increase the stream
length 2 to 1 times
longer than if it was in a
straight line.

Channel straight; waterway
has been channelized for a
long distance.

SCORE   20     19     18     17     16 15    14     13    12   10      9       8       7       6 5     4     3     2     1     0

8. Bank Stability
(score each bank)

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems.  <5% of bank
affected.

Moderately stable;
infrequent, small areas
of erosion mostly
healed over.  5-30% of
bank in reach has areas
of erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional
scars.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

More than 90% of the
streambank surfaces and
immediate riparian zone 
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or mowing
minimal or not evident;
almost all plants allowed to
grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one
class of plants is not
well-represented;
disruption evident but
not affecting full plant
growth potential to any
great extent; more than
one-half of the
potential plant stubble
height remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces covered
by vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to 
5 centimeters or less in
average stubble height.

SCORE ___ (LB) Left Bank 10      9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10      9 8           7           6 5           4           3 2           1           0

10.  Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Width of riparian zone >18
meters; human activities
(i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have
impacted zone only
minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

Total Score: July = 176; August = 175
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Appendix B. 
Station Photos
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Appendix C.
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Appendix C-1.1. Black Cypress Creek at FM 250 combined data from 900 seconds of electroshock effort and six
seine hauls, 7-27-00.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Grass pickerel–Esox americanus 1 2 3 P — 0

Emerald shiner–Notropis athernoides 6 2 8 IF — 0

Spotted sucker–Minytrema melanops 1 1 IF — 0

Yellow bullhead–Amerius natalis 1 1 2 O — 0

Pirate perch–Aphredoderus sayanus 5 4 1 10 IF — 0

Blackstripe topminnow–Fundulus notatus 2 2 IF — 0

Western mosquitofish–Gambusia affinis 30 9 1 40 IF TOL 0

Brook silverside–Labidesthes sicculus         2 2 IF INT 0

Longear sunfish–Lepomis megalotis 4 15 4 2 25 IF — 0

Bluegill–L. macrochirus 9 1 1 11 IF TOL 0

Warmouth–L. gulosus 2 2 P TOL 0

Spotted sunfish–L. punctatus 1 1 IF — 0

Largemouth bass–Micropterus salmoides 2 2 4 P --- 0

Spotted bass–M. punctulatus 3 3 P — 0

Cypress darter–Etheostoma proeliare 8 1 9 IF INT 0

Slough darter–E. gracile 2 2 IF — 0

Bluntnose darter–E. chlorosomum 1 1 IF — 0

Total number of species 3 126
* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant, — =  intermediate 

***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening;
9 - Scoliosis; 10 - tumors; 11 - ulcers; 12 - other
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Appendix C-1.2. Black Cypress Creek at FM250 combined data from 865 seconds of electroshocking effort and
six seine hauls, 8-21-00.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Grass pickerel–Esox americanus 1 1 P — 0

Redfin shiner–Lythurus umbratilis 1 1 IF — 0

Emerald shiner–Nortopis atherinoides 4 5 9 IF — 0

Silverband shiner–N. shumardi 4 4 IF — 0

Bullhead minnow–Pimephales vigilax 1 1 2 IF — 0

Creek chubsucker–Erimyzon oblongus 1 1 O — 0

Spotted sucker–Minytrema melanops 1 1 IF — 0

Yellow bullhead–Amerius natalis 1 1 O — 0

Tadpole madtom–Noturus gyrinus 2 2 IF INT 0

Pirate perch–Aphredoderus sayanus 3 10 2 15 IF — 0

Blackstripe topminnow–F. notatus      3 2 5 IF — 0

Longear sunfish–Lepomis megalotis 8 16 3 1 28 IF — 0

Bluegill –L. megalotis 3 1 4 IF TOL 0

Warmouth–L. gulosus 2 1 3 P TOL 0

Spotted sunfish–L. punctatus 2 1 3 IF — 0

Green sunfish–L. cyanellus 1 1 P TOL 0

Western mosquitofish–Gambusia affinis 23 3 26 IF TOL 0

Cypress darter–Etheostoma proeliare 5 4 9 IF INT 0

Bluntnose darter–E. chlorosomum 6 6 IF — 0

Slough darter–E. gracile 2 1 3 IF — 0

Total number of species =  20 3 125
* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore.  ** Tolerance value: INT=intolerant, TOL=tolerant, — = intermediate.
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Appendix C-1.3.  Black Cypress Creek at FM250 combined data from 922 seconds of electroshocking effort
and six seine hauls, 8-27-01.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Grass pickerel –Esox americanus 1 1 P — 0

Emerald shiner–Nortopis atherinoides 14 3 17 IF — 0

Weed shiner–N. texanus 2 2 IF — 0

Unidentified shiner–Notropis sp. 50 50 IF — 0

Bullhead minnow–Pimephales vigilax 3 2 1 6 IF — 0

Golden shiner–Notemigonus crysoleucas 2 2 IF — 0

Spotted sucker–Minytrema melanops 2 2 IF — 0

Black  bullhead–Amerius melas 1 1 O TOL 0

Freckled madtom–Noturus nocturnus 1 1 IF INT 0

Tadpole madtom–N. gyrinus 1 1 IF INT 0

Pirate perch–Aphredoderus sayanus 3 2 1 6 IF — 0

Blackstripe topminnow–Fundulus notatus 1 1 IF — 0

Western mosquitofish–Gambusia affinis 5 5 IF TOL 0

Longear sunfish–Lepomis megalotis 1 8 12 4 25 IF — 0

Bluegill–L. megalotis 2 2 10 8 4 26 IF TOL 0

Warmouth–L. gulosus 1 1 2 P TOL 0

Spotted sunfish–L. punctatus 4 2 2 8 IF — 0

Redear  sunfish–L. microlophus 1 1 2 IF — 0

Unidentified bass–Micropterus sp. 1 1 P — 0

Cypress darter–Etheostoma proeliare 3 3 IF INT 0

Bluntnose darter–E. chlorosomum 2 2 IF — 0

Slough darter–E. gracile 2 2 IF — 0

Total number of species =  21 3166

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore.  ** Tolerance value: INT=intolerant, TOL=tolerant, — = intermediate.
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Appendix C-1.4. Black Cypress Creek  at SH11 combined data from 917 seconds of electroshock effort and six
seine hauls, 7-21-00.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***

1 2 3 4 5 6 7 8 9 >

Spotted gar–Lepisosteus oculatus 1 1 P TOL 0

Grass pickerel–Esox americanus 2 2 P — 0

Ironcolored shiner–Notropis chalybaeus 2 3 5 IF INT 0

Emerald shiner–N. athernoides 12 2 14 IF — 0

Spotted sucker–Minytrema melanops 1 1 IF — 0

Freckled madtom–Noturus nocturnus 4 4 IF INT 0

Pirate perch–Aphredoderus sayanus 38 11 2 51 IF — 0

Blackstripe topminnow–Fundulus notatus 6 6 IF — 0

Western mosquitofish–Gambusia affinis 50 12 62 IF TOL 0

Brook silverside–Labidesthes sicculus 5 24 1 30 IF INT 0

Longear sunfish–Lepomis megalotis 3 1 2 6 IF — 0

Bluegill–L. macrochirus 7 5 3 1 16 IF TOL 0

Warmouth–L. gulosus 1 1 3 5 IF TOL 0

Spotted sunfish–L. punctatus 10 5 5 4 24 IF — 0

Green sunfish–L. cyanellus 1 1 P TOL 0

Redear sunfish–L. microlophus 1 1 IF — 0

Flier–Centrarchus macropterus 1 1 IF — 0

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant, — = intermediate.

***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening;
9 - Scoliosis; 10 - tumors; 11 - ulcers; 12 - other
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Appendix C-1.4. Black Cypress Creek  at SH11 combined data from 917 seconds of electroshock effort and six
seine hauls, 7-21-00, Continued.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Largemouth bass–Micropterus salmoides 2 2 P — 0

Spotted bass–M. punctulatus 1 1 P — 0

Bandedpygmy sunfish–Elassoma zonatum 4 4 IF — 0

Cypress darter–Etheostoma proeliare 4 4 IF INT 0

Slough darter–E. gracile 6 6 IF — 0

Bluntnose darter–E. chlorosomum 2 1 3 IF — 0

 Total number of species = 23                                                    3 250
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Appendix C-1.5. Black Cypress Creek @ SH11 combined data from 900 seconds of electroshocking effort and
six seine hauls, 8-17-01.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Spotted gar–Lepisosteus ocultatus 1 1 P TOL 0

Grass pickerel–Esox americanus 2 1 3 P — 0

Weed shiner–Notropis texanus 7 130 10 147 IF — 0

Freckled madtom–Noturus nocturnus 5 1 6 IF INT 0

Yellow bullhead–Ameiurus natalis 2 2 1 1 6 O — 0

Pirate perch–Aphredoderus sayanus 14 5 2 21 IF — 0

Blackstripe topminnow–Fundulus notatus 1 10 1 12 IF — 0

Golden topminnow–F. chrysotus 1 1 IF — 0

Western mosquitofish–Gambusia affinis 6 3 9 IF TOL 0

Brook silverside–Labidesthes sicculus 12 2 14 IF INT 0

Longear sunfish–Lepomis megalotis 12 6 1 1 20 IF — 0

Bluegill–L. macrochirus 2 3 4 1 2 12 IF TOL 0

Warmouth–L. gulosus 1 7 3 1 12 P TOL 1(***3)

Spotted sunfish–L. punctatus 2 20 7 4 33 IF — 0

Green sunfish–L. cyanellus 2 2 P TOL 0

Largemouth bass–Micropterus salmoides 1 2 1 4 P — 0

Spotted bass–M. punctulatus 3 1 1 5 P — 0

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore.** Tolerance value: INT=intolerant, TOL=tolerant,— = Intermediate.
 
***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening; 9 - Scoliosis;
10 - tumors; 11 - ulcers; 12 - other
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Appendix C-1.5. Black Cypress Creek @ SH11 combined data from 900 seconds of electroshocking effort and
six seine hauls, 8-17-01, Continued.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***

1 2 3 4 5 6 7 8 9 >

Banded pygmy sunfish–Elassoma zonatum 2 2 IF — 0

Cypress darter–Etheostoma proeliare 3 3 IF INT 0

Slough darter–E. gracile 2 2 IF — 0

Dusky darter–Percina sciera 4 4 IF INT 0

Total number of species = 21 3 319
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Appendix C-1.6. Black Cypress Creek @ SH11 combined data from 875 seconds of electroshocking effort and
six seine hauls, 8-22-00.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Spotted gar–Lepisosteus ocultatus 4 4 P TOL 0

Grass pickerel–Esox americanus 1 1 P — 0

Bowfin–Amia calva 1 1 P TOL 0

Emerald shiner–Notropis athernoides 4 1 5 IF — 0

Silverband shiner–N. shumardi 8 8 IF — 0

Ironcolor shiner–N. chalybaeus 38 2 40 IF INT 0

Spotted sucker–Minytrema melanops 1 1 1 3 IF — 0

Yellow bullhead–Ameiurus natalis 1 1 O — 0

Tadpole madtom–Noturus gyrinus 2 2 IF INT 0

Pirate perch–Aphredoderus sayanus 6 5 2 13 IF — 0

Blackstripe topminnow–Fundulus notatus 2 2 4 IF — 0

Blair’s starhead topminnow–F. blaire 1 1 IF — 0

Golden topminnow–F. chrysotus 1 1 IF — 0

Western mosquitofish–Gambusia affinis 7 4 11 IF TOL 0

Brook silverside–Labidesthes sicculus 24 108 3 135 IF INT 0

Longear sunfish–Lepomis megalotis 5 1 1 7 IF — 0

Bluegill–L. macrochirus 6 1 6 2 1 16 IF TOL 0

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore.** Tolerance value: INT=intolerant, TOL=tolerant, — = intermediate.
 
***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening; 
9 - Scoliosis; 10 - tumors; 11 - ulcers; 12 - other
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Appendix C-1.6. Black Cypress Creek @ SH11 combined data from 875 seconds of electroshocking effort and
six seine hauls, 8-22-00, Continued.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Warmouth–Lepomis gulosus 1 1 1 1 4 P TOL 0

Spotted sunfish–L. punctatus 9 5 14 IF — 0

Bantam sunfish–L. symmetricus 3 3 IF — 0

Green sunfish–L. cyanellus 1 1 P TOL 0

Spotted bass–Micropterus punctulatus 2 2 4 P — 0

Banded pygmy sunfish–Elassoma zonatum 4 4 IF — 0

Cypress darter–Etheostoma proeliare 1 1 IF INT 0

Swamp darter–E. fusiforme 1 1 IF — 0

Slough darter–E. gracile 1 1 IF — 0

Total number of species = 26 3 286
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Appendix C-1.7. Black Cypress Creek at CR1617 combined data from 925 seconds of electroshocking effort
and three seine hauls, 7-20-00.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***

1 2 3 4 5 6 7 8 9 >

Spotted gar–Lepisosteus oculatus 1 1 P TOL 0

Grass pickerel–Esox americanus 2 2 P — 0

Emerald shiner–Notropis athernoides 3 3 IF — 0

Weed shiner–N. texanus 32 32 IF — 0

Flathead catfish–Plyodictis olivaris 1 1 P — 0

Yellow bullhead–Ameirus natalis 2 2 4 O — 0

Freckled madtom–Noturus nocturnus 8 1 9 IF INT 0

Tadpole madtom–N. gyrinus 1 1 1 3 IF INT 0

Pirate perch–Aphredoderus sayanus 16 3 19 IF — 0

Blackstripe topminnow–Fundulus notatus 13 2 15 IF — 0

Blairs’ starhead topminnow–F. blaire 1 1 IF — 0

Western mosquitofish–Gambusia affinis 2 1 3 IF TOL 0

Brook silverside–Labidesthes sicculus 2 1 3 IF INT 0

Longear sunfish–Lepomis megalotis 2 2 4 IF — 0

Bluegill–L. macrochirus 3 3 6 IF TOL 0

Warmouth–L. gulosus 2 1 3 P TOL 1 (***3)

Spotted sunfish–L. punctatus 1 2 3 2 8 IF — 0

Redear sunfish–L. microlophus 1 1 IF — 0
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 Appendix C-1.7. Black Cypress Creek at CR1617 combined data from 925 seconds of electroshocking effort
and three seine hauls, 7-20-00, continued.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Bantam sunfish–L. symmetricus 1 1 IF — 0

Largemouth bass–Micropterus salmoides 1 1 P — 0

Spotted bass–M. punctulatus 2 2 P — 0

Banded pygmy sunfish–Elassoma zonatum 2 2 IF — 0

Cypress darter–Etheostoma proeliare 11 11 IF INT 0

Slough darter–E. fusiforme 1 2 3 IF — 0

Harlequin darter–E. histrio 10 10 IF — 0

Redfin darter–E. whipplei 2 2 IF — 0

Dusky darter–Percina sciera 7 2 9 IF INT 0

Bigscale log perch–P. macrolepida 1 1 2 IF INT 0

Total number of species = 28 3 163
 * Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant,— = intermediate.

 ***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening; 
9 - Scoliosis; 10 - tumors; 11- ulcers; 12 - other
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Appendix C-1.8. Black Cypress Creek at CR1617 combined data from 1020 seconds of electroshocking effort
and six seine hauls, 8-23-01.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Spotted gar–Lepisosteus oculatus 1 1 P TOL 0

Grass pickerel–Esox americanus 1 2 3 P — 0

Emerald shiner–Notropis athernoides 1 1 IF — 0

Weed shiner–N. texanus 10 75 3 88 IF — 0

Freckled madtom–Noturus nocturnus 3 8 11 IF INT 0

Pirate perch–Aphredoderus sayanus 3 2 2 7 IF — 0

Blackstripe topminnow–Fundulus notatus 12 2 14 IF — 0

Western mosquitofish–Gambusia affinis 1 1 IF TOL 0

Brook silverside–Labidesthes sicculus 16 1 17 IF INT 0

Longear sunfish–Lepomis megalotis 3 3 1 1 8 IF — 0

Bluegill–L. macrochirus 4 2 1 1 6 IF TOL 0

Warmouth–L. gulosus 1 2 2 1 5 P TOL 0 

Spotted sunfish–L. punctatus 1 1 1 3 IF — 0

Green sunfish–L. cyanellus 1 2 P TOL 0

Spotted bass–Micropterus punctulatus 1 2 P — 0

Banded pygmy sunfish–Elassoma zonatum 2 1 IF — 0

Harlequin darter–Etheostoma histrio 1 4 IF — 0

Redfin darter–E. whipplei 4 1 IF — 0

Dusky darter–Percina sciera 1 4 IF INT 0

Total number of species = 19 3 182
* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant, — = intermediate.
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Appendix C-1.9. Black Cypress Creek at CR1617 combined data from 950 seconds of electroshocking effort and
six seine hauls, 8-24-00.

Common Name/Scientific Name Inch Class Sum Trophic
Group*

Tol.
**

Defects
***

1 2 3 4 5 6 7 8 9 >

Grass pickerel–Esox americanus 2 5 2 1 10 P — 0

Emerald shiner–Notropis athernoides 52 52 IF — 0

Weed shiner–N. texanus 4 1 5 IF — 0

Blacktail shiner–Cyprinella venusta 1 1 IF — 0

Spotted sucker–Minytrema melanops 1 1 2 4 IF — 0

Flathead catfish–Plyodictis olivaris 1 1 P — 0

Yellow bullhead–Amerius natalis 1 1 6 1 1 10 O — 0

Tadpole madtom–Noturus gyrinus 2 2 IF INT 0

Pirate perch–Aphredoderus sayanus 30 28 6 1 65 IF — 0

Blackstripe topminnow–Fundulus notatus 2 6 8 IF — 0

Golden topminnow–F.chrysotus 4 4 IF — 0

Western mosquitofish–Gambusia affinis 3 3 IF TOL 0

Brook silverside–Labidesthes sicculus 54 48 102 IF INT 0

Longear sunfish–Lepomis megalotis 10 8 3 4 25 IF — 0

Bluegill–L. macrochirus 6 1 7 IF TOL 0

Warmouth–L. gulosus 4 2 4 10 P TOL 0

Spotted sunfish–L. punctatus 3 1 4 IF — 0

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant, — = intermediate.

***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 -
reddening; 9 - Scoliosis; 10 - tumors; 11 - ulcers; 12 - other
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Appendix C-1.9. Black Cypress Creek at CR1617 combined data from 950 seconds of electroshocking effort
and six seine hauls, 8-24-00, Continued.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Bantam sunfish–L. symmetricus 3 3 IF — 0

Spotted bass–Micropterus punctulats 1 8 4 1 14 P — 0

Cypress darter–Etheostoma proeliare 4 4 IF INT 0

Slough darter–E. fusiforme 1 1 IF — 0

Redfin darter–E. whipplei 3 3 IF — 0

Dusky darter–Percina sciera 1 5 2 8 IF INT 0

Bigscale logperch–P. macrolepida 1 1 IF INT 0

Total number of species = 24 3 347
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Appendix C-1.10. Black Cypress Creek near Jefferson (US 59) combined data from 903 seconds of
elecroshocking effort and six seine hauls, 7-28-00.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Spotted gar—Lepisoteus oculatus 2 2 P TOL 0

Bowfin—Amia calva 1 1 P TOL 0

Gizzard shad—Dorosoma cepedianum 17 13 2 1 32 O TOL 0

Mimic shiner—Notropis volucellus 20 12 32 64 IF INT 0

Ironcolor shiner—N. chalybaeus 8 3 11 IF INT 0

Blackspot shiner—N. atrocaudalis 56 7 63 IF — 0

Spotted sucker—Minytrema melanops 6 2 3 2 1 1 15 IF — 0

Flathead catfish—Plyodictis olivaris 1 1 P — 0

Blackstripe topminnow—Fundulus notatus 3 3 IF — 0

Golden topminnow—F. chrysotus 1 1 IF — 0

Brook silverside—Labidesthes sicculus 7 7 4 18 IF INT 0

Longear sunfish—Lepomis megalotis 1 4 3 2 10 IF — 0

Bluegill—L. macrochirus 2 2 3 2 1 10 IF TOL 0

Spotted sunfish—L. punctatus 1 1 IF — 0

Redear sunfish—L. microlophus 2 6 1 2 1 12 IF — 1(***4)

Largemouth bass—Micropterus salmoides 2 3 9 3 1 1 19 P — 0

Spotted bass—M. punctulatus 1 2 P — 0

White bass—Morone chrysops 3 2 5 P — 0

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant, — =  intermediate 

***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening;
9 - Scoliosis; 10 - tumors; 11 - ulcers; 12 - other
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Appendix C-1.10.  Black Cypress Creek near Jefferson (US 59) combined data from 903 seconds of
elecroshocking effort and six seine hauls, 7-28-00, continued.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Freshwater drum—Aplodinotus grunniens 2 2 IF TOL 0

Cypress darter—Etheostoma proeliare 2 IF INT 0

Bluntnose darter—E. chlorosomum 1 1 2 IF — 0

Dusky darter—Percina sciera 3 3 IF INT 0

Bigscale logperch—P. macrolepida 1 1 IF INT 0

Total number of species = 23 3 279
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Appendix C-1.11. Black Cypress Creek near Jefferson (US 59) combined data from 903 seconds of
elecroshocking effort and six seine hauls, 8-25-00.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Spotted gar—Lepisoteus oculatus 3 3 P TOL 0

Bowfin—Amia calva 1 1 P TOL 0

Gizzard shad—Dorosoma cepedianum 1 1 1 7 10 O TOL 0

Threadfin shad—D. petenense 68 68 O — 0

Cypress minnow—Hybognathus hayi 11 11 O — 0

Weed shiner—Notropis texanus 13 2 15 IF — 0

Enerald shiner—N. athernoides 1 1 IF — 0

Spotted sucker—Minytrema melanops 2 13 4 5 2 1 19 46 IF — 0

Flathead catfish—Plyodictis olivaris 1 1 2 P — 0

Channel catfish—Ictalurus punctatus 1 3 4 O TOL 0

Tadpole madtom—Noturus gyrinus 1 1 IF INT 0

Pirate perch—Aphredoderus sayanus 2 2 IF — 0

Blackstripe topminnow—Fundulus notatus 4 14 3 21 IF — 0

Western mosquitofish—Gambusia affinis 11 4 15 IF TOL 0

Brook silverside—Labidesthes sicculus 12 3 15 IF INT 0

Longear sunfish—Lepomis megalotis 3 13 2 2 20 IF — 0

Bluegill—L. macrochirus 3 3 15 20 9 1 51 IF TOL 0

Spotted sunfish—L. punctatus 2 2 IF — 0

Redear sunfish—L. microlophus 7 1 3 1 1 13 IF — 0

Warmouth—L. gulosus 2 1 2 4 9 P TOL 0

White crappie—Pomoxis annularis 1 1 P — 0

Black crappie—P. nigromaculatus 21 21 P — 0

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant, — =  intermediate 

***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening;
9 - Scoliosis; 10 - tumors; 11 - ulcers; 12 - other
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Appendix C-1.11.  Black Cypress Creek near Jefferson (US 59) combined data from 903 seconds of
elecroshocking effort and six seine hauls, 8-25-00, continued.

Common Name/Scientific Name Inch Class
Sum

Trophic
Group*

Tol.
**

Defects
***1 2 3 4 5 6 7 8 9 >

Largemouth bass—Micropterus salmoides 4 2 3 2 2 2 1 3 19 P — 0

Spotted bass—M. punctulatus 1 4 1 1 3 10 P — 0

Yellow bass—Marone mississippiensis 1 1 P — 1 (***11)

Banded pygmy sunfish—Elassoma zonatum 1 1 IF — 0

Freshwater drum—Aplodinotus grunniens 8 8 IF TOL 0

Cypress darter—Etheostoma proeliare 13 13 IF INT 0

Slough darter—E. gracile 1 2 3 IF — 0

Total number of species = 29 3 370
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Appendix C-1.12. Black Cypress Creek near Jefferson (US 59) combined data from 906 seconds of
electroshocking effort and six seine hauls, 9-14-01.

Common Name/Scientific Name Inch Class Sum Trophic
Group*

Tol.
**

Defects
***

1 2 3 4 5 6 7 8 9 >

Unidentified gar—Lepisosteus sp. 1 1 P TOL 0

Grass pickerel—Esox americanus 1 1 2 P — 0

Emerald shiner—Notropis athernoides 10 10 IF — 0

Ironcolor shiner—N. chalybaeus 1 1 2 IF INT 0

Spotted sucker—Minytrema melanops 1 1 IF — 0

Flathead catfish—Plyodictis olivaris 1 1 P — 0

Channel catfish---Ictalurus punctatus 2 2 O TOL 0

Blackstripe topminnow–-Fundulus notatus 5 5 IF — 0

Golden topminnow—F.chrysotus 2 2 IF — 0

Western mosquitofish—Gambusia affinis 2 2 IF TOL 0

Brook silverside—Labidesthes sicculus 10 5 15 IF INT 0

Longear sunfish—Lepomis megalotis 1 1 IF — 0

Bluegill—L. macrochirus 8 9 1 1 1 20 IF TOL 0

Spotted sunfish—L. punctatus 1 1 IF — 0

Redear sunfish—L. microlophus 5 1 1 1 1 9 IF — 0

Black crappie—Pomoxis nicromaculatus 1 1 P — 0

White crappie—P. annularis 1 1 2 P — 0

Largemouth bass—Micropterus salmoides 1 1 P — 0

Spotted bass—M. punctulatus 1 1 1 3 P — 0

Banded pygmy sunfish—Elassoma zonatum 1 1 IF — 0

Cypress darter—Etheostoma proeliare 9 9 IF INT 0

Total number of species = 21 3 92

* Trophic groups: P=piscivore, IF=invertebrate feeder, O=omnivore. ** Tolerance value: INT=intolerant, TOL=tolerant, — = intermediate.

***1 - discoloration; 2 - deformities; 3 - eroded fins; 4 - excessive mucus; 5 - excessive ext. parasites; 6 - fungus; 7 - poor condition; 8 - reddening; 9 - Scoliosis;
10 - tumors; 11 - ulcers; 12 - other
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C-1.13. List of species collected in the Black Cypress Creek watershed during
the summers of 2000-01.
Scientific name Common name Stations

FM SH CR US

Lepisosteidae Gars

Lepisosteus oculatus Spotted gar T T T

Amiidae Bowfins

Amia calva Bowfin T T

Clupeidae Herrings

Dorosoma cepedianum Gizzard shad T

Dorosoma petenense Threadfin shad T

Cyprinidae Minnows

Cyprinella venusta Blacktail shiner T

Hybognathus hayi Cypress minnow T

Lythrurus umbratilis Redfin shiner T

Notemigonus chrysoleucas Golden shiner T

Notropis athernoides Emerald shiner T T T T

Notropis atrocaudalis Blackspot shiner T

Notropis chalybaeus Ironcolor shiner T T

Notropis shumardi Silverband shiner T T

Notropis texanus Weed shiner T T T T

Pimephales vigilax Bullhead minnow T

Catostomidae Suckers

Erimyzon oblongus Creek chubsucker T

Minytrema melanops Spotted sucker T T T T

Ictaluridae Catfishes

Ameiurus natalis Yellow bullhead T T T

Ameiurus natalis Black bullhead T

Ictalurus punctatus Channel catfish T

Noturus gyrinus Tadpole madtom T T T T

Noturus nocturnus Freckled madtom T T T

Pylodictus olivaris Flathead catfish T T

Aphredoderidae Pirate Perch

Aphredoderus sayanus Pirate perch T T T T

Esocidae Pikes

Esox americanus Grass pickerel T T T T

Cyprinodontidae Killifishes



Scientific name Common name Stations

FM SH CR US
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Fundulus dispar Blair’s starhead
topminnow

T T

Fundulus chrysotus Golden topminnow T T T

Fundulus notatus Blackstripe topminnow T T T T

Poeciliidae Livebearers

Gambusia affinis Western mosquitofish T T T T

Atherinidae Silversides

Labidestes sicculus Brook silverside T T T T

Moronidae Temperate bass

Morone chrysops White bass T

Centrarchidae Sunfishes

Centrarchus macropterus Flier T

Elassoma zonatum Banded pigmy sunfish T T T T

Lepomis cyanellus Green sunfish T T T

Lepomis gulosus Warmouth T T T T

Lepomis macrochirus Bluegill T T T T

Lepomis megalotis Longear sunfish T T T T

Lepomis microlophus Redear sunfish T T T

Lepomis punctatus Spotted sunfish T T T T

Lepomis symmetricus Bantam sunfish T T

Micropterus salmoides Largemouth bass T T T T

Micropterus punctulatus Spotted bass T T T T

Pomoxis annularis White crappie T

Pomoxis nigromaculatus Black crappie T

Percidae Perches

Etheostoma chlorosomum Bluntnose darter T T T

Etheostoma fusiforme Swamp darter T T

Etheostoma gracile Slough darter T T T T

Etheostoma histrio Harlequin darter T

Etheostoma proeliare Cypress darter T T

Etheostoma whipplei Redfin darter T T T

Percina macrolepida Bigscale logperch

Percina sciera Dusky darter

Sciaenidae Drums

Aplodinotus grunniens Freshwater drum T

Total species = 52 28 33 32 36
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Appendix C-2.1.Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size =2.9 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

28
2
8
6
6

8.1%

5
3
5
5
5
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

2.5%
91.1%
7.4%

5
5
3

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

91/3 =30.3
72/15.4 = 4.7

0%
0.61

4
5
3

Aquatic life use: Exceptional Total Points = 53
Stream : Black Cypress Creek @ CR1617
Date: 7-20-00
County: Cass
Ecoregion #: 35

Appendix C-2.2.Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size =2.9 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

19
2
4
5
3

8.3%

3
3
3
5
3
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

0%
82.3%
7.7%

5
5
3

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

111/6 = 18.5
71/17 = 4.2

0%
0%

3
5
5

Aquatic life use: High Total Points = 48
Stream : Black Cypress Creek @ CR1617
Date: 8-23-01
County: Cass
Ecoregion #: 35
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Appendix C-2.3. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size =2.9 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

24
3
6
5
5

4.9%

5
3
5
5
5
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

2.9%
87%

10.1%

5
5
5

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

157/6 = 26.2
190/15.8 = 12

0%
0%

4
5
5

Aquatic life use: Exceptional Total Points = 54
Stream : Black Cypress Creek @ CR1617
Date: 8-24-00
County: Cass
Ecoregion #: 35
Appendix C-2.4. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size =2 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

17
1
4
4
2

15.3%

5
1
3
3
3
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

1.6%
89.6%
8.8%

5
5
3

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

52/6 = 8.5
74/15.0 =4.9

0%
0%

2
5
5

Aquatic life use: High Total Points = 45
Stream : Black Cypress Creek @ FM250
Date:7/27/00
County: Cass
Ecoregion #:35 
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Appendix C-2.5. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size = 2)
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

20
4
5
5
2

8.1%

5
3
5
5
3
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

1.6%
94.4%

4%

5
5
1

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

28/6 = 4.7
97/15.0 = 6.5

0%
0%

2
5
5

Aquatic life use: High Total Points = 49
Stream : Black Cypress Creek @ FM250
Date: 8-21-00
County: Cass
Ecoregion #: 35
Appendix C-2.6. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score
1. Total number of fish species (Log basin size = 2)
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

21
4
6
5
3

18.0%

5
3
5
5
3
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

0.6%
97.0%
2.4%

5
5
1

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

82/6 = 13.7
84/15.4 = 5.5

0%
0%

1
5
5

Aquatic life use: High Total Points = 48
Stream : Black Cypress Creek @ FM250
Date: 8-27-01
County: Cass
Ecoregion #: 35
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Appendix C-2.7. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size = 2.7)
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

23
2
5
7
4

12.2%

5
3
5
5
5
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

0%
97.2%
2.8%

5
5
1

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

119/6 =19.8
131/15.3 =8.6

0%
0%

4
5
5

Aquatic life use: Exceptional Total Points = 53
Stream : Black Cypress Creek @ SH11
Date:7-21-00
County: Cass
Ecoregion #: 35
Appendix C.2-8. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size =2.7 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

21
1
4
5
4

11.6%

5
1
3
5
5
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

1.9%
89.6%
8.5%

5
5
3

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

172/6 = 28.7
147/15.0= 9.8

0%
0.3%

5
5
5

Aquatic life use: Exceptional Total Points = 52
Stream: Black Cypress Creek @ SH11
Date: 8-17-01
County: Cass
Ecoregion #: 35
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Appendix C.2-9. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Ecoregions 33 and 35
Metric Value Score

1. Total number of fish species (Log basin size =2.7 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

26
3
5
6
4

13.4%

5
3
5
5
5
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

0.3%
94.5%
5.2%

5
5
3

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

193/6 = 32.2
93/14.6 = 6.4

0%
0%

4
5
5

Aquatic life use: Exceptional Total Points = 55
Stream: Black Cypress Creek @ SH11
Date: 8-22-00
County: Cass
Ecoregion #: 35
Appendix C.2-10. Quantitative Biological Criteria for Evaluating Aquatic
Life Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size=3.0 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

23
3
5
4
6

16.8%

5
3
5
3
5
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

11.5%
77.7%
10.8%

3
5
5

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

80/6 =13.3
199/15.0 =13.2

0%
0.4%

4
5
5

Aquatic life use: Exceptional Total Points = 53
Stream: Black Cypress Bayou below Jefferson
Date: 7-28-00
County: Marion 
Ecoregion #: 35



C-28

Appendix C-2.11. Quantitative Biological Criteria for Evaluating Aquatic
Life Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size =3.0 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

29
3
4
7
3

24.2%

5
3
3
5
3
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

25.1%
61.4%
13.5%

1
3
5

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

70/7 =10
300/15.0 =20

0%
0.3%

3
5
5

Aquatic life use: High Total Points = 46
Stream : Black Cypress Bayou below Jefferson
Date: 8-25-00
County: Marion
Ecoregion #: 35
Appendix C-2.12. Quantitative Biological Criteria for Evaluating Aquatic
Life Use Subcategories Based on Fish—Ecoregions 33 and 35

Metric Value Score

1. Total number of fish species (Log basin size=3.0 )
2. Number of native cyprinid species
3. Number of benthic invertivore species
4. Number of sunfish species (excluding bass)
5. Number of intolerant species
6. Percent of individuals as tolerant species 
   (excluding western mosquitofish) 

21
2
2
4
3

24.4%

5
3
1
3
3
5

7. Percent of individuals as omnivores
8. Percent of individuals as invertivores
9. Percent of individuals as piscivores

2.2%
85.9%
12.0%

5
5
5

10. Number of individuals in sample
      a.  Number of individuals/seine haul
      b.  Number of individuals/minute electrofishing
11. Percent of individuals as non-native species
12. Percent of individuals with disease/anomalies

54/6 = 9.0
38/15.1 = 2.5

0%
0%

1
5
5

Aquatic life use: High Total Points = 46
Stream: Black Cypress Bayou below Jefferson
Date: 9-14-01
County: Marion 
Ecoregion #: 35
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Appendix C-3.1. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

28
6
6
0
6

8.0%

5
5
5
1
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

2.5%
91.1%
7.4%

5
5
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

163
0%

0.61%

3
5
5

Aquatic life use: High Total Points 52
Stream: Black Cypress Creek @ CR1617
Date: 7-20-00
County: Cass
Ecoregion #: 35

Appendix C-3.2. Quantitative Biological Criteria for Evaluating Aquatic Life 
     Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

19
3
5
0
3

9.9%

5
5
5
1
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

0%
82.3%
7.7%

5
5
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

182
0%
0%

3
5
5

Aquatic life use: High Total Points = 52
Stream: Black Cypress Creek @ CR1617
Date: 8-23-01
County: Cass
Ecoregion #: 35
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Appendix C-3.3 Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

24
5
5
1
5

5.8%

5
5
5
3
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

2.9%
87%

10.1%

5
5
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

347
0%
0%

5
5
5

Aquatic life use: High-Exceptional Total Points 56
Stream: Black Cypress Creek @ CR1617
Date: 8-24-00
County: Cass
Ecoregion #: 35

Appendix C-3.4. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

17
3
4
1
2

42.4%

5
5
5
3
3
1

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

1.6%
89.6%
8.8%

5
5
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

126
0%
0%

3
5
5

Aquatic life use: High Total Points = 5
Stream: Black Cypress Creek @ FM250
Date: 7-27-00
County: Cass
Ecoregion #: 35
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Appendix C-3.5. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

20
3
5
2
2

27.2%

5
5
5
5
3
1

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

1.6%
94.4%

4%

5
5
3

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

125
0%
0%

3
5
5

Aquatic life use: High Total Points = 50
Stream: Black Cypress Creek @ FM250
Date:8-21-00
County: Cass
Ecoregion #: 35

Appendix C-3.6. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

21
3
5
1
3

18.0%

5
5
5
3
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

0.6%
97.0%
2.4%

5
5
3

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

166
0%
0%

3
5
5

Aquatic life use: High Total Points = 52
Stream: Black Cypress Creek @ FM250
Date:8-27-01
County: Cass
Ecoregion #: 35
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Appendix C-3.7. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

23
3
7
1
4

34%

5
5
5
3
5
1

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

0%
97.2%
2.8%

5
5
3

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

250
0%
0%

5
5
5

Aquatic life use: High Total Points 52
Stream: Black Cypress Creek @ SH11
Date: 7-21-00
County: Cass
Ecoregion #: 35

Appendix C-3.8. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants

21
3
5
0
4

11.3%

5
5
5
1
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

1.9%
89.6%
8.5%

5
5
3

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

319
0%

0.3%

5
5
5

Aquatic life use: High-Exceptional Total Points = 54
Stream: Black Cypress Creek @ SH11
Date: 8-17-01
County: Cass
Ecoregion #: 35
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Appendix C-3.9. Quantitative Biological Criteria for Evaluating Aquatic Life
Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

26
3
6
1
4

12.9%

5
5
5
3
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

0.3%
94.5%
5.2%

5
5
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

286
0%
0%

5
5
5

Aquatic life use: High-Exceptional Total Points = 56
Stream: Black Cypress Creek @ SH11
Date: 8-22-00
County: Cass
Ecoregion #: 35

Appendix C-3.10. Quantitative Biological Criteria for Evaluating Aquatic
Life Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants

23
4
4
1
6

16.8%

5
5
5
3
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

11.5%
77.7%
10.8%

5
3
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

279
0%

0.4%

5
5
5

Aquatic life use: High-Exceptional Total Points = 54
Stream: Black Cypress Bayou near Jefferson
Date: 7-28-00
County: Marion
Ecoregion #: 35
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Appendix C-3.11. Quantitative Biological Criteria for Evaluating Aquatic
Life Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

29
2
7
1
3

27.3%

5
3
5
3
5
1

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

25.1%
61.4%
13.5%

3
3
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

370
0%

0.3%

5
5
5

Aquatic life use: High Total Points = 48
Stream: Black Cypress Bayou near Jefferson
Date: 8-25-00
County: Marion
Ecoregion #: 35

Appendix C-3.12. Quantitative Biological Criteria for Evaluating Aquatic
Life Use Subcategories Based on Fish—Statewide Criteria

Metric Value Score

1. Total number of fish species
2. Total number of darter species
3. Total number of sunfish species (excluding bass)
4. Total number of sucker species
5. Total number of intolerant species
6. Percentage of individuals as tolerants 

21
1
4
1
3

26.1%

5
3
5
3
5
3

7. Percentage of individuals as omnivores
8. Percentage of individuals as insectivores
9. Percentage of individuals as piscivores

2.2%
85.9%
12.0%

5
5
5

10. Number of individuals in sample
11. Percentage of individuals as hybrids
12. Percentage of individuals with disease/anomalies

92
0%
0%

3
5
5

Aquatic life use: High Total Points = 52
Stream: Black Cypress Bayou near Jefferson
Date: 9-14-01
County: Marion
Ecoregion #: 35
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Appendix D. 
Benthic Macroinvertebrate 

Data and RBA Scores
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Appendix D1. Benthic macroinvertebrate survey from Black Cypress Creek at FM250, 7-27-00.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Hirudinea 1 P 8

Crustacea Decapoda Palaemonidae Palaemonetes 3 CG 4

Cambaridae 1 CG 5

Amphipoda Gammarus 6 CG/SHR 3

Oligochaeta 1 CG 8

Insecta Ephemeroptera Heptagenidae Stenonema 5 SCR/CG 4

Stenacron 21 SCR/CG 4

             Baetidae Baetis 16 SCR/CG 4

Tricoptera Hydropsychidae Cheumatopsyche 39 FC 6

Hydropsyche 6 FC 5

Coleoptera Elmidae Stenelmis 8 CG/SCR 7

Ancyronyx 8 CG/SCR 2

Gyrinidae Dineustus 6 P 5

Hemiptera Veliidae Rhagovelia 1 P —

Mesoveliidae Mesovelia 1 P —

Hydrometridae Hydrometra 1 P —

Diptera Chironominae 4 P/CG/FC 6

                                                                  Total 124

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).

Appendix D2. Benthic macroinvertebrate survey from Black Cypress Creek at FM250, 8-21-00.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Oligochaeta 1 CG 8

Crustacea Decapoda Palaemonidae Palaemonetes 7 CG 4

Cambaridae 3 CG 5

Amphipoda Hyalella 2 CG/SHR 8

Insecta Ephemeroptera Caenidae Caenis 45 CG/SCR 7

Heptagenidae Stenacron 12 CG/SCR 4

             Ephemeridae Hexagenia 4 CG/SCR 2

Odonata-Anisoptera Corduliidae Somatochlora 6 P 1

Gomphidae 1 P —

Odonata-Zygoptera Coenagrionidae Argia 2 P 6

Megaloptera Sialidae Sialis 3 P 4

Coleoptera Noteridae Hydrocanthus 2 P —

Scirtidae Cyphon 1 SCR/CG —

Hemiptera Mesoveliidae Mesovelia 1 P —

Corixidae 1 CG —

Diptera Chironominae 21 P/CG/FC 6

Tabanidae Chrysops 1 CG 7

                                                                  Total 113

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appendix D3. Benthic macroinvertebrate survey from Black Cypress Creek at FM250, 8-28-01; 2.5-
minute kick net sample from natural riffle approximately 100m above the bridge.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Hirudinea 1 P 8

Crustacea Decapoda Cambaridae 11 CG 5

Amphipoda Gammarus 47 CG/SHR 3

Insecta Ephemeroptera Heptagenidae Stenonema 9 SCR/CG 4

Stenacron 21 SCR/CG 4

             Baetidae Baetis 5 SCR/CG 4

Caenidae Caenis 2 SCR/CG 7

Tricoptera Hydropsychidae Cheumatopsyche 1 FC 6

Philopotamidae Chimarra 1 FC 3

Coleoptera Elmidae Stenelmis 2 CG/SCR 7

Ancyronyx 5 CG/SCR 2

Scirtidae Cyphon 5 SCR/CG —

Gyrinidae Dineustus 6 P 5

Megaloptera Sialidae Sialis 1 P 4

Diptera Chironominae 1 P/CG/FC 6

                                                                  Total 93

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appendix D4. Benthic macroinvertebrate survey from Black Cypress Creek at SH11, 7-
21-00; sample collected using atypical techniques: picks of benthics from seine sample
and from picks of large woody debris. 
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Oligochaeta 2 CG 8

Crustacea Decapoda Palaemonidae Palaemonetes 6 CG 4

Cambaridae 2 CG 5

Amphipoda Gammarus 1 CG/SHR 3

Hyallella 11 CG/SHR 8

Hirudinea 6 P 8

Mollusca Gastropoda Physidae Physella 4 SCR —

Lymnaeidae Pseudosuccinea 1 SCR 7

Viviparidae Viviparus 1 SCR 1

Insecta Ephemeroptera Caenidae Caenis 7 CG/SCR 7

Heptagenidae Stenacron 1 CG/SCR 4

             Ephemeridae Hexagenia 2 CG 6

Tricoptera Hydropsychidae Cheumatopsyche 1 FC 6

Odonata-Anisoptera Corduliidae Somatochlora 3 P 1

Aeshnidae Boyeria 4 P 3

Gomphidae Stylurus 1 P —

Macromediae Macromia 1 P 3

Odonata-Zygoptera Coenagrionidae Argia 31 P 6

Coleoptera Haliplidae Peltodytes 14 SHR/P/PL —

Elmidae Mycronychus 1 CG/SCR 2

Hydrophilidae Berosus 2 P 9

Tropisterus 1 P —

Noteridae Suphisellus 1 P —

Dytiscidae Hydroporus 1 P —

Hydrovatus 1 P —

Uvarus 1 P —

Hemiptera Notonectidae Martarega 3 P —

Hebridae Lipogomphus 1 P —

Hydrometridae Hydrometra 1 P —

Diptera Chironominae 10 P/CG/FC 6

                                                                  Total 119

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appendix D5. Benthic macroinvertebrate survey from Black Cypress at SH11, 8-22-00.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Oligochaeta 1 CG 8

Crustacea Decapoda Palaemonidae Palaemonetes 7 CG 4

Gammarus 1 CG/SHR 3

Amphipoda Hyalella 2 CG/SHR 8

Insecta Ephemeroptera Caenidae Caenis 76 CG/SCR 7

Heptagenidae Stenacron 1 CG/SCR 4

             Baetidae Baetis 2 SCR/CG 4

Odonata-Anisoptera Corduliidae Somatochlora 2 P 1

Aeshnidae Boyeria 1 P 3

Gomphidae Dromogomphus 1 P 4

Odonata-Zygoptera Coenagrionidae Argia 8 P 6

Megaloptera Sialidae Sialis 1 P 4

Coleoptera Haliplidae Peltodytes 2 P —

Elmidae Stenelmis 1 CG/SCR 7

Diptera Chironominae 8 P/CG/FC 6

Culicidae 1 FC/CG 8

                                                                  Total 118

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).

Appendix D6. Benthic macroinvertebrate survey from Black Cypress Creek at SH11, 8-
28-01; 1.5-minute kick net sample from twigs and large sticks on beaver dam
approximately 30m below the bridge.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Crustacea Isopoda Lirceus 1 CG 5

Amphipoda Gammarus 1 CG/SHR 9

Insecta Ephemeroptera Heptagenidae Stenacron 30 SCR/CG 4

             Baetidae Baetis 4 SCR/CG 4

Caenidae Caenis 11 SCR/CG 7

Tricoptera Hydropsychidae Hydropsyche 4 FC 5

Cheumatopsyche 23 FC 6

Philopotamidae Chimarra 5 FC 3

Odonata-
Zygoptera

Coenagrionidae Enallagma 1 P 6

Coleoptera Elmidae Stenelmis 5 CG/SCR 7

Scirtidae Cyphon 5 SCR/CG —

Diptera Simuliidae Prosimulium 2 FC 2

Chironominae 4 P/CG/FC 6

Lepidoptera Noctuidae 1 — —

                                                                  Total 97

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appendix D7. Benthic macroinvertebrate survey from Black Cypress Creek at CR1617, 7-20-00;
2.5 minute kick net samples of rock riffle under bridge.
Higher Taxonomy Family Genus Total #

Individuals
FFG TV

Crustacea Amphipoda Gammarus 2 CG/SHR 3

Isopoda Lirceus 6 CG 9

Cambaridae 1 CG 5

Insecta      Ephemeroptera Heptagenidae Stenonema 14 SCR/CG 4

Oligoneuridae      Isonychia 12 FC 3

Baetidae           Baetis 1 SCR/CG 4

Trichoptera Hydropsychidae Hydropsyche 36 FC 5

Cheumatopsyche 33 FC 6

Philopotamidae Chimarra 2 FC 3

Leptoceridae       Oecetis 2 P/SHR 5

Coleoptera Elmidae Stenelmis 2 CG/SCR 7

Gyrinidae      Dineutus 2 P 5

Odonata-
Anisoptera  

Gomphidae Dromogomphus 1 P 4

Diptera Simulidae Simulium 2 FC 4

Hemiptera Hydrometridae Hydrometra 1 P —

Total 117

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).

Appendix D8. Benthic macroinvertebrate survey from Black Cypress Creek at CR1617, 8-24-00.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Crustacea Decapoda Palaemonidae Palaemonetes 4 CG 4

Amphipoda Gammarus 6 CG/SHR 3

Hirudinea 1 P 8

Mollusca Pelecypoda Unionidae
(immature)

4 FC —-

Gastropoda Hydrobiidae Somatogyrus 4 SCR —

Insecta Ephemeroptera Caenidae Caenis 6 CG/SCR 7

Heptagenidae Stenacron 34 CG/SCR 4

             Leptophlebiidae Chlorotespes 9 CG/SCR 2

Odonata-Anisoptera Aeshnidae Boyeria 1 P 3

Macromediae Macromia 1 P 3

Libellulidae Perithemis 6 P 4

Odonata-Zygoptera Coenagrionidae Argia 7 P 6

Coleoptera Elmidae Stenelmis 1 CG/SCR 7

Hydrophilidae Berosus 2 P 9

Dytiscidae Uvarus 3 P —

Diptera Chironominae 8 P/CG/FC 6

                                                                  Total 97

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Apendix D9. Benthic macroinvertebrate survey from Black Cypress Creek at CR1617, 8-17-
01; 2.5-minute kick net sample from rock riffle under the bridge. 
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Crustacea Amphipoda Gammarus sp. 1 CG/SHR 3

Mollusca Pelecypoda Corbiculidae Corbicula sp. 4 FC -

Insecta Ephemeroptera Heptagenidae Stenacron sp. 14 CG/SCR 4

Stenonema sp. 22 CG/SCR 4

             Oligoneuridae Isonychia sp. 16 FC 3

Baetidae Baetis sp. 1 CG/SCR 4

Trichoptera Hydropsychidae Hydropsyche sp. 15 FC 5

Cheumatopsyche sp. 14 FC 6

Philopotamidae Chimarra sp. 8 FC 3

Coleoptera Elmidae Stenelmis sp. 2 CG/SCR 7

Diptera Chironominae 8 P/CG/FC 6

                                                                  Total 105

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator)
(Merritt and Cummings, 1984). TV = tolerance value (Harrison, Draft).

Appendix D10. Benthic macroinvertebrate survey from Black Cypress Creek at CR1617, 8-17-01;
2.5-minute kick net sample from natural riffle area approximately 30m below the bridge.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Crustacea Amphipoda Gammarus 3 CG/SHR 3

Isopoda Lirceus 4 CG 9

Decapoda Cambaridae 3 CG 5

Mollusca Pelecypoda Corbiculidae Corbicula 3 FC —-

Insecta Ephemeroptera Heptagenidae Stenacron 5 CG/SCR 4

Stenonema 8 CG/SCR 4

             Oligoneuridae Isonychia 5 FC 3

Trichoptera Hydropsychidae Hydropsyche sp. 20 FC 5

Cheumatopsyche 40 FC 6

Potamyia 1 FC 4

Philopotamidae Chimarra 8 FC 3

Coleoptera Elmidae Stenelmis 7 CG/SCR 7

Gyrinidae Dineutus 1 P 5

Hydrophilidae Berosus 1 P 9

Oligochaeta 1 CG 8

Nematoda 1 — —

                                                                  Total 112

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appendix D11. Benthic macroinvertebrate survey from Black Cypress Creek at CR1617, 8-17-01;
combined 5-minute kick net sample from natural riffle area approximately 30m below the bridge
and rock riffle at the bridge.
Higher Taxonomy                            Family Genus Total #

Individuals
FFG TV

Crustacea Amphipoda Gammarus 4 CG/SHR 3

Isopoda Lirceus 4 CG 9

Decapoda Cambaridae 3 CG 5

Mollusca Pelecypoda Corbiculidae Corbicula 7 FC —-

Insecta Ephemeroptera Heptagenidae Stenacron 19 CG/SCR 4

Stenonema 30 CG/SCR 4

             Oligoneuridae Isonychia 21 FC 3

Trichoptera Hydropsychidae Hydropsyche sp. 35 FC 5

Cheumatopsyche 54 FC 6

Potamyia 1 FC 4

Philopotamidae Chimarra 16 FC 3

Coleoptera Elmidae Stenelmis 9 CG/SCR 7

Gyrinidae Dineutus 1 P 5

Hydrophilidae Berosus 1 P 9

Diptera Chironominae 8 P/CG/FC 6

Oligochaeta 1 CG 8

Nematoda 1 — —

                                                                  Total 217

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appendix D12. Benthic macroinvertebrate survey from Black Cypress Bayou near Jefferson at
US59, 7-28-00; 5-minute kick net sample from gravel area under bridge and picks of two logs.
Higher Taxonomy                           Family Genus Total #

Individuals
FFG TV

Crustacea Decapoda Palaemonidae Palaemonetes 9 CG 4

Amphipoda Gammarus 38 CG/SHR 3

Hirudinea 1 P 8

Mollusca Pelecypoda Corbiculidae Corbicula 3 FC 6

Sphaeridae Sphaerium 2 FC 5

Insecta Ephemeroptera Heptagenidae Stenacron 1 SCR/CG 4

Stenonema 5 SCR/CG 4

             Ephemeridae Hexagenia 10 CG 6

Leptophlebiidae Choroterpes 5 CG/SCR 2

Tricoptera Polycentropodiae Cernotina 3 P —

Odonata-Anisoptera Corduliidae Somatochlora 20 P 1

Aeshnidae Boyeria 4 P 3

Gomphidae Stylurus 1 P —

Macromediae Didymops 2 P —

Odonata-Zygoptera Coenagrionidae Argia 1 P 6

Coleoptera Elmidae Ancyronx 1 CG/SCR 2

Hemiptera Notonectidae Martarega 1 P —

Diptera Chironominae 10 P/CG/FC 6

                                                                  Total 118

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appendix D13. Benthic macroinvertebrate survey from Black Cypress Bayou near Jefferson at US
59 at confluence with Big Cypress Bayou, 8-25-00; sample collected from 5-minute kick net sweep
of cypress tree root mats.
Higher Taxonomy                           Family Genus Total #

Individuals
FFG TV

Crustacea Decapoda Palaemonidae Palaemonetes 20 CG 4

Cambaridae 2 CG 5

Amphipoda Hyalella 8 CG/SHR 8

Mollusca Pelecypoda Unionidae
(juvenilles)

5 FC —-

Gastropoda Planorbidae Planorbula 1 SCR —

Physidae Physella 6 SCR 9

Viviparidae Campeloma 2 SCR —

Insecta Ephemeroptera Caenidae Caenis 14 CG/SCR 7

             Baetidae Specimen to bad to
be identified

1 CG/SCR —

Odonata-Anisoptera Aeshnidae Boyeria 1 P 3

Macromediae Macromia 2 P 3

Corduliidae Somatochlora 20 P 1

Odonata-Zygoptera Coenagrionidae Argia 23 P 6

Coleoptera Scirtidae Cyphon 1 SCR/CG 6

Hydrophilidae Berosus 1 P 9

Hemiptera Notonectidae Notonecta 3 P —

Hydrometridae Hydrometra 3 P —

Diptera Chironominae 5 P/CG/FC 6

                                                                  Total 118

FFG = functional feeding group (CG=collector gatherer, FC=filter collector, SHR=shredder, SCR=scrapers, P=predator) (Merritt
and Cummings, 1984). TV = tolerance value (Harrison, Draft).
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Appenidx D-14. RBA Kicknet scoring summary for Black Cypress Creek at FM250, 
7-27-00.
Metric Scores

4 3 2 1

Taxa Richness = 17 > 21 15-21 8-14 < 8

EPT = 5 > 9 7-9 4-6 < 4

Biotic Index = 4.93 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 3.23 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 31.45
(Cheumatopsyche sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 37.34 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 9.11 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 1.28 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 100 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 5 > 5 4-5 2-3 < 2

% Collector-Gatherers = 29.27 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 12.90 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 31

Appenidx D-15. RBA Kicknet scoring summary for Black Cypress Creek at FM250, 
8-21-00.
Metric Scores

4 3 2 1

Taxa Richness = 17 > 21 15-21 8-14 < 8

EPT = 3 > 9 7-9 4-6 < 4

Biotic Index = 5.77 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 18.58 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 39.82
(Caenis sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 47.79 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 19.47 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 0.41 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 0 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 4 > 5 4-5 2-3 < 2

% Collector-Gatherers = 47.79 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 0 0.88-10.04 10.05-20.08 20.09-30.12 < 00.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 20
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Appenidx D-16. RBA Kicknet scoring summary for Black Cypress Creek at FM250, 
8-28-01.
Metric Scores

4 3 2 1

Taxa Richness = 14 > 21 15-21 8-14 < 8

EPT = 6 > 9 7-9 4-6 < 4

Biotic Index = 4.20 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 1.08 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 50.5
(Stenacron sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 53.54 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 2.47 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 11.57 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 50 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 3 > 5 4-5 2-3 < 2

% Collector-Gatherers = 53.54 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 7.53 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or > 30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 29

Appenidx D-17. RBA Kicknet scoring summary for Black Cypress Creek at SH11, 
7-21-00.
Metric Scores

4 3 2 1

Taxa Richness = 30 > 21 15-21 8-14 < 8

EPT = 4 > 9 7-9 4-6 < 4

Biotic Index = 5.99 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 8.40 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 26.05
(Argia sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 54.46 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators =54.56 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 0.28 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 100 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 9 > 5 4-5 2-3 < 2

% Collector-Gatherers = 20.0 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 0.84 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 25
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Appenidx D-18. RBA Kicknet scoring summary for Black Cypress Creek at SH11, 
8-22-00.
Metric Scores

4 3 2 1

Taxa Richness = 16 > 21 15-21 8-14 < 8

EPT = 3 > 9 7-9 4-6 < 4

Biotic Index = 6.40 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 6.78 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 64.41
(Caenis sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 45.76 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 14.66 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 0.16 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 0 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 4 > 5 4-5 2-3 < 2

% Collector-Gatherers = 45.76 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 0.85 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 22

Appenidx D-19. RBA Kicknet scoring summary for Black Cypress Creek at SH11, 
8-28-01.
Metric Scores

4 3 2 1

Taxa Richness = 14 > 21 15-21 8-14 < 8

EPT = 6 > 9 7-9 4-6 < 4

Biotic Index = 5.13 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 4.12 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 30.93
(Cheumatopsyche sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 35.3 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 2.3 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 1.02 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 84.38 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 4 > 5 4-5 2-3 < 2

% Collector-Gatherers = 45.76 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 0.85 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 28
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Appenidx D-20. RBA Kicknet scoring summary for Black Cypress Creek at Cass
CR1617, 7-20-00.
Metric Scores

4 3 2 1

Taxa Richness =15 > 21 15-21 8-14 < 8

EPT = 7 > 9 7-9 4-6 < 4

Biotic Index = 5.09 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 0 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 30.77
(Hydropsyche sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 72.65 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 4.27 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 1.83 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 94.52 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 3 > 5 4-5 2-3 < 2

% Collector-Gatherers = 14.10 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 1.71 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 27

Appenidx D-21. RBA Kicknet scoring summary for Black Cypress Creek at Cass
CR1617, 8-24-00.
Metric Scores

4 3 2 1

Taxa Richness = 16 > 21 15-21 8-14 < 8

EPT = 3 > 9 7-9 4-6 < 4

Biotic Index = 4.45 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 8.2 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 35.1
(Stenacron sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 32.6 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 24.4 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 2.44 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 0 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 5 > 5 4-5 2-3 < 2

% Collector-Gatherers = 32.6 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 1.03 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or > 30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 31
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Appenidx D-22. RBA Kicknet scoring summary for Black Cypress Creek at CR1617, 
8-17-01
Metric Scores

4 3 2 1

Taxa Richness = 19 > 21 15-21 8-14 < 8

EPT = 8 > 9 7-9 4-6 < 4

Biotic Index = 4.81 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 3.69 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 24.88
(Cheumatopsyche sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 63.26 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 5.7 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 1.71 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 84.91 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 5 > 5 4-5 2-3 < 2

% Collector-Gatherers = 42.2 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 4.15 0.88-10.04 10.05-20.08 20.09-30.12 > 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 31
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Appenidx D-23. RBA Kicknet scoring summary for Black Cypress Bayou at Jefferson
(US 59) 7-28-00.
Metric Scores

4 3 2 1

Taxa Richness = 17 > 21 15-21 8-14 < 8

EPT = 5 > 9 7-9 4-6 < 4

Biotic Index = 3.06 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 0.85 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 32.20
(Gammarus sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 41.78 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 4.49 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 6.00 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 0 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 5 > 5 4-5 2-3 < 2

% Collector-Gatherers = 41.78 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 0.85 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 29

Appenidx D-24. RBA Kicknet scoring summary for Black Cypress Bayou at Jefferson,
(US 59) 8-25-00.
Metric Scores

4 3 2 1

Taxa Richness = 18 > 21 15-21 8-14 < 8

EPT = 2 > 9 7-9 4-6 < 4

Biotic Index = 4.90 < 3.77 3.77-4.52 4.53-5.27 > 5.27

% Chironomidae = 4.24 0.79-4.10 4.11-9.48 9.49-16.19 < 0.79 or > 16.19

% Dominant Taxon = 19.49
(Argia sp.)

< 22.15 22.15-31.01 31.02-39.88 > 39.88

% Dominant Functional Group; FC = 46.32 < 36.50 36.50-45.30 45.31-54.12 > 54.12

% Predators = 46.32 4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or > 36.14

Ratio Intolerant to Tolerant Taxa = 0.79 > 4.79 3.21-4.79 1.63-3.20 < 1.63

% Trichoptera as Hydropsychidae = 0 < 25.50 25.51-50.50 50.51-75.50 >75.50 or none

Number of Non-insect taxa = 7 > 5 4-5 2-3 < 2

% Collector-Gatherers = 30.02 8.00-19.23 19.24-30.46 30.47- 41.69 <8.00 or  >41.69

% of n as Elmidae = 0 0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or >30.12

Point Score Ranges

Exceptional > 36

High 28-36

Intermediate 22-27

Limited < 22 Score: 26
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Appendix D-25. List of taxa collected in the Black Cypress Creek watershed during the
summers of 2000-2001.
Higher Taxonomy Family Genus Stations

FM SH CR US

Oligochaeta T T T

Hirudinea T T

Nematoda T

Mollusca

Pelecypoda Corbiculidae Corbicula T T

Sphaeridae Sphaerium T

Crustacea

Amphipoda Gammarus T T T T

Hyalella T

Decapoda Cambaridae T T

Palaemonidae Palaemonetes T T T

Isopoda Lirceus T T

Insecta

Ephemeroptera Heptagenidae Stenacron T T T T

Stenonema T T T

Baetidae Baetis

Caenidae Caenis T T T

Ephemeridae Hexagenia T T

Oligoneuridae Isonychia T

Leptophlebiidae Chlorotespes

Trichoptera Hydropsychidae Cheumatopsyche T T T

Hydropsyche T T T

Potamyia T

Philopotamidae Chimarra T T T

Leptoceridae Oecetis T

Polycentropodiae Cernotina T

Odonata Corduliidae Somatochlora T T

Gomphidae Dromogomphus T T T

Macromiidae Didymops T

Aeshnidae Boyeria T T

Coenagrionidae Argia
T

T

Enallagma T

Coleoptera Elmidae Stenelmis T T T

Ancyronyx T T

Scirtidae Cyphon T T

Gyrinidae Dineustus T T

Haliplidae Peltodytes T

Hydrophilidae Berosus T

Megaloptera Sialidae Sialis T T
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Appendix D-25. List of taxa collected in the Black Cypress Creek watershed during the
summers of 2000-2001, continued.
Higher Taxonomy Family Genus Stations

FM SH CR US

Hemiptera Mesoveliidae Mesovelia T

Vellidae Rhagovelia T

Hydrometridae Hydrometra T T

Notonectiae Martarega T

Diptera Chironominae T T T T

Simuliidae Prosimulium T

Simulium T

Culicidae T

Lepidoptera Noctuidae T
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Appendix E. 
24-Hour Dissolved Oxygen Data
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Appendix E-1. Black Cypress Creek @ FM250–July 2000

Start date:7-20-00 End date: 7-21-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 1.43 0830 1.18
1330 1.43 0900 1.17
1400 1.45 0930 1.14
1430 1.50 1000 1.25
1500 1.51 1030 1.17
1530 1.52 1100 1.18
1600 1.53 1130 1.16
1630 1.55 1200 1.15 QC: Minisonde 1.6 mg/L
1700 1.60 1230 1.21
1730 1.64
1800 1.66 The DataSonde3 Unit #2  was deployed from a log in mid stream 
1830 1.77 @ 0.3m
1900 1.74
1930 1.79 Flow Severity: Low
2000 1.79 Flow: 0.4 cfs
2030 1.78
2100 1.82
2130 1.93 0 D.O. = 1.5 ± 0.2 
2200 1.88 minimum 1.14 @ 0930
2230 1.87 maximum 1.93 @ 2130
2300 1.83
2330 1.79 Temperature 25.9-27.8    0  26.9 °C
0000 1.79 pH 6.5-6.5 SU
0030 1.77 Conductivity 87-88 µS/cm
0100 1.74
0130 1.72
0200 1.65
0230 1.59
0300 1.56
0330 1.51
0400 1.49
0430 1.45
0500 1.41
0530 1.38
0600 1.35
0630 1.30
0700 1.27
0730 1.24
0800 1.21
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Appendix E-2. Black Cypress Creek @ FM250–August 2000

Start date:8-21-00 End date: 8-22-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 0.34    QC: Minisonde 0.5 mg/L 0830 0.04
1330 0.41 0900 0.05
1400 0.32 0930 0.05
1430 0.24 1000 0.04
1500 0.17 1030 0.04
1530 0.12 1100 0.04
1600 0.16 1130 0.03
1630 0.12 1200 0.07
1700 0.10 1230 0.04
1730 0.09
1800 0.08 The DataSonde 4a was deployed from a log in mid stream @ 0.3 m 
1830 0.07
1900 0.08 Flow Severity: No Flow (Intermittent with perennial pools).
1930 0.07 Flow: Zero (<7Q2)
2000 0.07
2030 0.56 0 DO = 0.2 ± 0.1 
2100 0.12 minimum 0.03 @ 1130
2130 0.13 maximum 0.56 @ 2030
2200 0.16
2230 0.15 Temperature 24.6-26.3    0 25.5 °C
2300 0.47 pH 6.7-6.7 SU
2330 0.25 Conductivity 120-120 µS/cm
0000 0.24
0030 0.14
0100 0.42
0130 0.28
0200 0.24
0230 0.30
0300 0.18
0330 0.08
0400 0.06
0430 0.05
0500 0.05
0530 0.05
0600 0.05
0630 0.05
0700 0.04
0730 0.05
0800 0.04
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Appendix E-3. Black Cypress Creek @ FM250–November 2000

Start date:11-20-00 End date: 11-21-00
Time D.O. (mg/L) Time D.O. (mg/L)

   
0800 10.77
1330 10.59 0830 10.78
1400 10.56 0900 10.81
1430 10.50 0930 10.77
1500 10.49 1000 10.71
1530 10.40 1030 10.66
1600 10.46 1100 10.67
1630 10.44 1130 10.70
1700 10.38 1200 10.66
1730 10.36 1230 10.65      QC: Surveyor II @ 1315 = 10.5
1800 10.36
1830 10.32 The DataSonde 4a was deployed from a log in mid stream @ 0.3m
1900 10.31
1930 10.24 Flow Severity: Normal 
2000 10.15 Flow: 3.7cfs
2030 10.25
2100 10.22
2130 10.32 0 = 10.5 ± 0.2 mg/L
2200 10.26 minimum 10.15 @ 2000
2230 10.39 maximum 10.81 @ 0900
2300 10.40
2330 10.39 Temperature 6.2-8.2    0 7.3 °C
0000 10.45 pH 6.3-6.5 SU
0030 10.47 Conductivity 71-77 µS/cm
0100 10.50
0130 10.51
0200 10.54
0230 10.55
0300 10.53
0330 10.50
0400 10.58
0430 10.55
0500 10.60
0530 10.60
0600 10.58
0630 10.66
0700 10.68
0730 10.75
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Appendix E-4. Black Cypress Creek @ FM250–April 2001

Start date: 4-5-01 End date: 4-6-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1300 6.8 0830 6.4
1330 6.8 0900 6.4
1400 6.8 0930 6.4
1430 6.8 1000 6.3
1500 6.7 1030 6.4
1530 6.7 1100 6.4
1600 6.8 1130 6.4
1630 6.7 1200 6.4
1700 6.7 1230 6.5     QC Minisonde = 6.5
1730 6.6
1800 6.6
1830 6.6
1900 6.6
1930 6.5
2000 6.5 The Surveyor III/H20 was deployed from a log in mid  
2030 6.5 stream @ 0.3m
2100 6.4
2130 6.4 Flow Severity: Normal
2200 6.4 Flow: 7.2 cfs
2230 6.4
2300 6.4 0 DO = 6.5 ± 0.2
2330 6.4 minimum 6.3 from 0100-0800
0000 6.4 maximum 6.8 from 1300-1600
0030 6.4
0100 6.3
0130 6.4
0200 6.3
0230 6.3
0300 6.3
0330 6.3
0400 6.3
0430 6.3
0500 6.3
0530 6.3
0600 6.3
0630 6.3
0700 6.3
0730 6.3
0800 6.3
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Appendix E-4. Black Cypress Creek @ FM250–May 2001

Start date: 5-2-01 End date: 5-3-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 5.8 0830 5.5
1430 5.7 0900 5.6
1500 5.7 0930 5.6
1530 5.7 1000 5.6
1600 5.7 1030 5.6
1630 5.6 1100 5.6
1700 5.6 1130 5.6
1730 5.6 1200 5.6
1800 5.6 1230 5.6
1830 5.5 1300 5.6
1900 5.5 1330 5.6 QC: MiniSonde = 5.6 mg/L
1930 5.4
2000 5.4 The Surveyor III/H20 was deployed from a log in mid  
2030 5.4 stream at 0.3m.
2100 5.4
2130 5.4 Flow Severity: Normal
2200 5.4 Flow: 3.0 cfs
2230 5.4
2300 5.4 0 DO = 5.5 ± 0.1
2330 5.4 minimum 5.4 from 1930-0330
0000 5.4 maximum 5.8 @ 1400
0030 5.4
0100 5.4 Temperature 19.3-21.0 °C
0130 5.4 pH 6.2-6.3 SU
0200 5.4 Conductivity 64-65 µS/cm
0230 5.4
0300 5.4
0330 5.4
0400 5.5
0430 5.5
0500 5.5
0530 5.5
0600 5.5
0630 5.5
0700 5.5
0730 5.5
0800 5.5
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Appendix E-5. Black Cypress Creek @ FM250–June 2001

Start date: 6-7-01 End date: 6-8-01
Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.00 0830 5.92
1430 5.99 0900 5.91
1500 5.92 0930 5.95
1530 5.93 1000 5.85
1600 5.96 1030 5.90
1630 5.96 1100 5.84
1700 6.03 1130 5.97
1730 6.02 1200 5.87 QC: MiniSonde = 6.0 mg/L
1800 5.90 1230 5.87
1830 5.96 1300 5.99
1900 5.92 1330 6.01
1930 5.93
2000 5.97 The DataSonde 4a was deployed from a log in mid stream 
2030 5.95 at 0.4m.
2100 5.93
2130 5.89 Flow Severity: Normal
2200 5.87 Flow: 7.0 cfs
2230 5.87
2300 5.95 0 DO = 5.9 ± 0.1
2330 5.88 minimum 5.83 @ 0600
0000 5.90 maximum 6.03 @ 1700
0030 5.86
0100 5.93 Temperature 22.5-23.0    0  22.8 °C
0130 5.91 pH 6.4-6.5 SU
0200 5.90 Conductivity 65-66 µS/cm
0230 5.90
0300 5.87
0330 5.90
0400 5.86
0430 5.92
0500 5.84
0530 6.46
0600 5.83
0630 5.91
0700 5.91
0730 5.85
0800 5.88
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Appendix E-6. Black Cypress Creek @ FM250–July 2001

Start date: 7-2-01 End date: 7-3-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.39 0830 Battery failure
1430 6.35 0900 Battery failure
1500 6.32 0930 Battery failure
1530 6.30 1000 Battery failure
1600 6.26 1030 Battery failure
1630 6.24 1100 Battery failure QC:MiniSonde 4a = 6.0 mg/L
1700 6.21 1130 Battery failure
1730 6.17 1200 Battery failure
1800 6.12 1230 Battery failure 
1830 6.12 1300 Battery failure
1900 6.11 1330 Battery failure
1930 6.11
2000 6.06 The Surveyor III/H20  was deployed from a log in mid 
2030 6.04 stream @ 0.5m.
2100 6.06
2130 6.05 Flow Severity: High
2200 6.08 Flow: 15.3 cfs on 7-2-01; flow similar on 7-3-01
2230 6.07
2300 6.07
2330 6.07
0000 6.07 0 DO = 6.2  ± 0.1 mg/L 
0030 6.08 minimum 6.04 @ 2030
0100 Battery failure maximum 6.39 @ 1400
0130 Battery failure
0200 Battery failure Temperature 23.4-23.9 °C
0230 Battery failure pH 6.0-6.1 SU
0300 Battery failure Conductivity 66 µS/cm
0330 Battery failure
0400 Battery failure
0430 Battery failure
0500 Battery failure
0530 Battery failure
0600 Battery failure
0630 Battery failure
0700 Battery failure
0730 Battery failure
0800 Battery failure
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Appendix E-7. Black Cypress Creek @ FM250–August 2001

Start date: 8-7-01 End date: 8-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 1.56 0830 1.50
1430 1.55 0900 1.49
1500 1.56 0930 1.50
1530 1.55 1000 1.41
1600 1.54 1030 1.42
1630 1.58 1100 1.39
1700 1.57 1130 1.39
1730 1.58 1200 1.38
1800 1.55 1230 1.39 
1830 1.59 1300 1.40 QC: Quanta 1.7 mg/L
1900 1.63 1330 1.42
1930 1.57
2000 1.60 The Surveyor III/H20  was deployed from a log in mid 
2030 1.56 stream @ 0.5m.
2100 1.49
2130 1.62 Flow Severity: No Flow (Intermittent with perennial pools).
2200 1.66 Flow: Zero (<7Q2)
2230 1.72
2300 1.70
2330 1.70
0000 1.77 0 DO = 1.6  ± 0.1 mg/L 
0030 1.75 minimum 1.38 @ 1200
0100 1.71 maximum 1.77 @ 0000
0130 1.75
0200 1.72 Temperature 25.2-26.2   0 25.7 °C
0230 1.69 pH 6.4-6.4 SU
0300 1.66 Conductivity 71-73 µS/cm
0330 1.64
0400 1.62
0430 1.59
0500 1.59
0530 1.57
0600 1.55
0630 1.53
0700 1.52
0730 1.52
0800 1.51
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Appendix E-8. Black Cypress Creek @ FM250–September 2001

Start date: 9-10-01 End date: 9-11-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.34 0830 6.44
1430 6.33 0900 6.46
1500 6.32 0930 6.46
1530 6.31 1000 6.48
1600 6.30 1030 6.50
1630 6.29 1100 6.51
1700 6.26 1130 6.52
1730 6.25 1200 6.53
1800 6.23 1230 6.53 
1830 6.22 1300 6.53
1900 6.20 1330 6.53
1930 6.19
2000 6.18 The Surveyor III/H20  was deployed from a log in mid 
2030 6.18 stream @ 0.5m.
2100 6.18
2130 6.18 Flow Severity: Normal
2200 6.17 Flow: 8.9 cfs
2230 6.18
2300 6.18
2330 6.19
0000 6.19 0 DO = 6.3  ± 0.1 mg/L 
0030 6.19 minimum 6.17 @ 2200
0100 6.20 maximum 6.53 @ 1300
0130 6.20
0200 6.21 Temperature 20.7-22.9    0 22.0 °C
0230 6.23 pH 6.1-6.3 SU
0300 6.25 Conductivity 63-65 µS/cm
0330 6.26
0400 6.27
0430 6.29
0500 6.32
0530 6.34
0600 6.35
0630 6.37
0700 6.38
0730 6.41
0800 6.42
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Appendix E-9. Black Cypress Creek @ FM250–October 2001

Start date: 10-18-01 End date: 10-19-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 8.50 0830 7.85
1430 8.46 0900 7.96
1500 8.36 0930 7.90
1530 8.35 1000 7.94
1600 8.35 1030 7.84
1630 8.20 1100 7.78
1700 8.21 1130 7.78
1730 8.23 1200 7.84
1800 8.04 1230 7.76 
1830 8.07 1300 7.85
1900 8.05 1330 7.76
1930 8.02
2000 8.04 The DataSonde 4a  was deployed from a log in mid 
2030 7.93 stream @ 0.4m.
2100 8.02
2130 7.90 Flow Severity: Normal
2200 7.92 Flow: 6.6 cfs
2230 7.96
2300 7.93
2330 7.93
0000 7.86 0 DO = 8.0  ± 0.2 mg/L 
0030 7.96 minimum 7.76 @ 1230
0100 7.87 maximum 8.50 @ 1400
0130 7.91
0200 7.77 Temperature 13.7-14.8   0 14.2 °C
0230 7.89 pH 6.2-6.3 SU
0300 7.87 Conductivity 56-57 µS/cm
0330 7.84
0400 7.78
0430 7.95
0500 7.85
0530 7.93
0600 7.92
0630 7.82
0700 7.87
0730 7.92
0800 7.82
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Appendix E-10. Black Cypress Creek @ SH11–July 2000

Start date:7-20-00 End date: 7-21-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 1.95 0830 1.98
1330 1.96 0900 1.93
1400 2.04 0930 1.95
1430 2.04 1000 1.98
1500 2.03 1030 1.90
1530 2.04 1100 1.95
1600 2.00 1130 1.78
1630 2.02 1200 1.71 QC: Minisonde 1.6 mg/L
1700 2.02 1230 1.70
1730 1.94
1800 1.91 The  DataSonde3 (Unit #2)  was deployed from a log in mid stream 
1830 1.94 @ 0.3m.
1900 1.91
1930 1.87
2000 1.79 Flow Severity: Low
2030 1.79 Flow: 0.6cfs.
2100 1.81
2130 1.82 0 D.O. = 2.0 ± 0.1 
2200 1.84 minimum 1.70 @ 1230
2230 1.83 maximum 2.23 @ 2300
2300 1.84
2330 1.77 Temperature 27.7-29.4    0 28.5 °C
0000 1.85 pH 6.6-6.7 SU
0030 2.01 Conductivity 85-89 µS/cm
0100 2.14
0130 2.08
0200 2.12
0230 2.23
0300 2.21
0330 2.17
0400 2.12
0430 2.10
0500 2.13
0530 2.15
0600 2.10
0630 2.08
0700 2.04
0730 2.04
0800 2.00
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Appendix E-11. Black Cypress Creek @ SH11–August 2000

Start date:8-21-00 End date: 8-22-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 1.64 0830 1.69
1330 1.71 0900 1.66
1400 1.92 0930 1.63
1430 1.99 1000 1.54
1500 1.85 1030 1.54
1530 1.97 1100 1.52
1600 1.88 1130 1.61
1630 2.20 1200 1.77
1700 1.89 1230 1.73 QC: Surveyor II 1.8 mg/L
1730 2.20
1800 2.14 The  DataSonde3 (Unit #1) was deployed from a log in mid stream 
1830 2.15 @ 0.3m.
1900 2.01 .
1930 1.87
2000 1.87 Flow Severity: Low
2030 2.01 Flow: 0.7 cfs
2100 1.94
2130 1.92 0 D.O. = 1.8 ± 0.2 
2200 1.91 minimum 1.36 @ 0200
2230 1.84 maximum 2.20 @ 1630
2300 1.74
2330 1.66
0000 1.77 Temperature 25.8-26.9    0 26.3 °C
0030 1.83 pH 6.8-6.9 SU
0100 1.80 Conductivity 81-83 µS/cm
0130 1.71
0200 1.36
0230 1.43
0300 1.69
0330 1.76
0400 2.09
0430 1.93
0500 2.08
0530 1.79
0600 2.03
0630 1.96
0700 1.84
0730 1.74
0800 1.69
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Appendix E-12. Black Cypress Creek @ SH11–November 2000

Start date:11-20-00 End date: 11-21-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 9.89 0830 10.37
1330 10.00 0900 10.35
1400 10.05 0930 10.34
1430 10.33 1000 10.42
1500 9.77 1030 10.42
1530 9.98 1100 10.44
1600 10.48 1130 10.47
1630 9.85 1200 10.45
1700 9.70 1230 10.47 QC: SurveyorII 10.0 mg/L
1730 9.81
1800 9.72 The Data Sonde3 (Unit #1) was deployed from a log in mid stream 
1830 10.24 @ 0.3m.
1900 10.03
1930 10.07
2000 9.61 
2030 10.10 Flow Severity: High
2100 10.04 Flow: 40cfs
2130 10.07
2200 10.01  0 D.O.= 10.1 ± 0.2 
2230 10.07 minimum 9.61 @ 0030
2300 10.05 maximum 10.48 @ 1600
2330 10.06
0000 10.03 Temperature 6.0-8.2  0 7.2 °C
0030 9.61 pH 5.2-5.4 SU
0100 9.67 Conductivity 77 µS/cm
0130 9.98
0200 9.70
0230 9.74
0300 10.16
0330 10.12
0400 10.15
0430 10.18
0500 10.21
0530 10.21
0600 10.21
0630 10.27
0700 10.30
0730 10.32
0800 10.28
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Appendix E-13. Black Cypress Creek @ SH11–April 2001

Start date:4-5-01 End date: 4-6-01

Time D.O. (mg/L) Time D.O. (mg/L)
1300 5.38 0830 5.15
1330 5.39 0900 5.18
1400 5.46 0930 4.91
1430 5.79 1000 4.89
1500 5.85 1030 4.89
1530 5.71 1100 4.91
1600 5.80 1130 4.97
1630 5.87 1200 5.23
1700 5.97 1230 5.25 QC: MiniSonde 5.1 mg/L
1730 6.00
1800 6.12 The Data Sonde3 (Unit #1) was deployed from a log in mid stream 
1830 6.12 @ 0.3m.
1900 6.24
1930 6.48
2000 6.49 
2030 6.48 Flow Severity: Flood (minor flooding--almost within both banks)
2100 6.29 Flow: 70cfs (estimated)
2130 6.26
2200 6.19  0 D.O. = 5.6 ± 0.0 
2230 6.34 minimum 4.89 @ 1000
2300 6.30 maximum 6.49 @ 2000
2330 6.15
0000 5.82 Temperature 20.8-21.9    0 21.2 °C
0030 5.73 pH 6.1-6.2 SU
0100 5.63 Conductivity 51-54 µS/cm
0130 5.80
0200 5.66
0230 5.61
0300 5.24
0330 5.19
0400 5.15
0430 5.38
0500 5.30
0530 5.28
0600 4.99
0630 4.97
0700 4.95
0730 4.95
0800 5.21
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Appendix E-14. Black Cypress Creek @ SH11–May 2001

Start date: 6-7-01 End date: 6-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 4.48 0830 4.18
1430 4.47 0900 4.19
1500 4.49 0930 4.23
1530 4.50 1000 4.21
1600 4.51 1030 4.22
1630 4.48 1100 4.25
1700 4.49 1130 4.26
1730 4.45 1200 4.31
1800 4.45 1230 4.33 
1830 4.44 1300 4.35 QC: MiniSonde = 4.1 mg/L
1900 4.43 1330 4.36
1930 4.41
2000 4.39 The DataSonde 4a was deployed from a log in mid  
2030 4.36 stream at 0.3m.
2100 4.33
2130 4.33 Flow Severity: High (minor overbank flooding on one bank)
2200 4.29 Flow: 26 cfs
2230 4.28
2300 4.26 0 DO =4.3 ± 0.1
2330 4.26 minimum 4.17 @ 0830
0000 4.25 maximum 4.51 @ 1600
0030 4.23
0100 4.22 Temperature 21.8-23.2    0 22.6 °C
0130 4.20 pH 6.3-6.4 SU
0200 4.18 Conductivity 60 µS/cm
0230 4.19
0300 4.19
0330 4.18
0400 4.18
0430 4.19
0500 4.18
0530 4.20
0600 4.19
0630 4.19
0700 4.17
0730 4.17
0800 4.19



E-17

Appendix E-15. Black Cypress Creek @ SH11–June 2001

Start date: 6-7-01 End date: 6-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 4.86 0830 4.44
1430 4.87 0900 4.56
1500 4.40 0930 4.33
1530 4.37 1000 4.51
1600 4.02 1030 4.45
1630 4.06 1100 4.44
1700 4.33 1130 4.47
1730 4.34 1200 4.39
1800 4.57 1230 4.89 QC: MiniSonde = 5.4 mg/L
1830 4.24 1300 4.75
1900 4.39 1330 4.45
1930 3.92
2000 4.57 The DataSonde 3 (Unit #2) was deployed from a log in mid 
2030 4.40 stream at 0.3m.
2100 4.53
2130 4.54 Flow Severity: High (minor overbank flooding on one bank)
2200 4.47 Flow: Too high to measure
2230 4.54
2300 4.62 0 DO =4.4 ± 0.2
2330 4.53 minimum 3.92 @ 1930
0000 4.56 maximum 4.89 @ 1230
0030 4.23
0100 3.96 Temperature 23.8-24.5    0 24.1 °C
0130 4.30 pH 5.8-6.1 SU
0200 4.43 Conductivity 52-54 µS/cm
0230 4.15
0300 4.35
0330 4.13
0400 4.34
0430 4.28
0500 4.12
0530 4.51
0600 4.41
0630 4.42
0700 4.17
0730 4.53
0800 4.16
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Appendix E-16. Black Cypress Creek @ SH11–July 2001

Start date: 7-2-01 End date: 7-3-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 5.67 0830 5.12
1430 5.64 0900 5.12
1500 5.67 0930 5.10
1530 5.66 1000 5.09
1600 5.68 1030 5.07 QC: MiniSonde 4a = 5.0 mg/L
1630 5.69 1100 5.07
1700 5.69 1130 5.08
1730 5.71 1200 5.08
1800 5.72 1230 5.10 
1830 5.65 1300 5.12
1900 5.69 1330 5.13
1930 5.66
2000 5.64 The DataSonde 3 (Unit #2) was deployed from a log in mid  
2030 5.61 stream at 0.6m.
2100 5.58
2130 5.53 Flow Severity: High (moderate overbank flooding) 
2200 5.54 Flow: Too high to measure; stream rose noticably during
2230 5.51 deployment.
2300 5.49
2330 5.48 0 DO = 5.4 ± 0.2
0000 5.46 minimum 5.07 @ 1100
0030 5.46 maximum 5.72 @ 1800
0100 5.39
0130 5.39
0200 5.37 Temperature 24.7-26.2    0 25.3 °C
0230 5.36 pH 5.8-6.0 SU
0300 5.31 Conductivity 48-56 µS/cm
0330 5.31
0400 5.31
0430 5.28
0500 5.24
0530 5.22
0600 5.21
0630 5.18
0700 5.18
0730 5.16
0800 5.10
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Appendix E-17. Black Cypress Creek @ SH11–August 2001

Start date: 8-8-01 End date: 8-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 0.86 0830 0.82
1430 0.86 0900 0.80
1500 0.83 0930 0.81
1530 0.93 1000 0.82
1600 0.95 1030 0.82
1630 0.91 1100 0.78
1700 0.89 1130 0.75
1730 0.85 1200 0.75
1800 0.94 1230 0.75 
1830 0.97 1300 0.70
1900 0.89 1330 0.78     QC: Quanta @ 1400 = 1.1 mg/L
1930 1.01
2000 0.93 The DataSonde 3 (Unit #1) was deployed from a log in mid  
2030 1.05 stream at 0.6m.
2100 1.06
2130 0.97 Flow Severity: Low 
2200 1.05 Flow: 0.18 cfs
2230 1.07
2300 1.26
2330 1.39 0 DO = 1.0 ± 0.2
0000 1.28 minimum 0.70 @ 1300
0030 1.48 maximum 1.48 @ 0030
0100 1.35
0130 1.35
0200 1.36 Temperature 26.7-28.2    027.3 °C
0230 1.32 pH 6.3-6.4 SU
0300 1.22 Conductivity 59-60 µS/cm
0330 1.19
0400 1.16
0430 1.09
0500 1.05
0530 1.02
0600 1.00
0630 0.93
0700 0.89
0730 0.88
0800 0.81



E-20

Appendix E-18. Black Cypress Creek @ SH11–September 2001

Start date: 9-10-01 End date: 9-11-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 5.13 0830 5.17
1430 5.16 0900 5.17
1500 5.18 0930 5.19
1530 5.20 1000 5.18
1600 5.21 1030 5.19
1630 5.22 1100 5.19
1700 5.22 1130 5.20
1730 5.23 1200 5.22
1800 5.24 1230 5.22 
1830 5.23 1300 5.25
1900 5.21 1330 5.25     
1930 5.21
2000 5.21 The DataSonde 3 (Unit #1) was deployed from a log in mid  
2030 5.20 stream at 0.5m.
2100 5.19
2130 5.18 Flow Severity: High
2200 5.17 Flow: 59 cfs
2230 5.17
2300 5.17
2330 5.17 0 DO = 5.2 ± 0.1
0000 5.16 minimum 5.13 @1400
0030 5.17 maximum 5.25 @ 1330
0100 5.17
0130 5.13
0200 5.15 Temperature 21.9-24.2    0 23.0 °C
0230 5.17 pH 5.7-5.9 SU
0300 5.16 Conductivity 50-58 µS/cm
0330 5.16
0400 5.16
0430 5.15
0500 5.17
0530 5.17
0600 5.17
0630 5.16
0700 5.18
0730 5.17
0800 5.17
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Appendix E-19. Black Cypress Creek @ SH11–October 2001

Start date: 10-18-01 End date: 10-19-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.78 0830 6.61
1430 6.54 0900 6.32
1500 6.56 0930 6.42
1530 6.24 1000 6.39
1600 6.59 1030 6.38
1630 6.53 1100 6.45
1700 6.12 1130 6.19
1730 6.41 1200 6.53
1800 6.22 1230 6.07 QC: Quanta 8.6
1830 5.83 1300 6.27
1900 6.12 1330 6.15     
1930 6.38
2000 6.14 The Mini Sonde 4a (Unit #3) was deployed from a  
2030 6.21 log in mid stream at 0.4-0.1m.
2100 6.14
2130 6.36 Flow Severity: Flood (minor) to High--dropping overnight.
2200 6.38 Flow: Too high to measure
2230 6.42
2300 6.08
2330 6.42 0 DO = 6.3 ± 0.2
0000 6.29 minimum 5.83 @ 1830
0030 6.30 maximum 6.78 @ 1330
0100 6.05
0130 6.46
0200 6.46 Temperature 13.8-15.4    0 14.5 °C
0230 5.88 pH 6.4-6.6 SU
0300 5.99 Conductivity 47-50 µS/cm
0330 6.54
0400 6.34
0430 6.07
0500 6.22
0530 6.44
0600 6.06
0630 6.49
0700 6.36
0730 6.47
0800 6.55
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Appendix E-20. Black Cypress Creek @ CR1617–July 2000

Start date: 7-20-00 End date: 7-21-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 2.12 0830 1.60
1330 2.22 0900 1.60
1400 2.33 0930 1.58
1430 2.47 1000 1.57
1500 2.53 1030 1.58
1530 2.47 1100 1.58
1600 2.53 1130 1.70
1630 2.57 1200 1.73
1700 2.55 1230 1.77 QC: Minisonde 2.0 mg/L @ 1330
1730 2.63
1800 2.67 The DataSonde 4a was deployed from a tree in mid stream @ 0.3m 
1830 2.65
1900 2.56 Flow Severity: Low
1930 2.61 Flow = 6.8 cfs
2000 2.67
2030 2.69 0 D.O. = 2.2 ± 0.4 
2100 2.64 minimum 1.57 @ 1000
2130 2.64 maximum 2.69 @ 2030
2200 2.60
2230 2.53 Temperature 28.2-30.1    0 29.1 °C
2300 2.48 pH 6.6-6.8 SU
2330 2.45 Conductivity 90 µS/cm
0000 2.42
0030 2.36
0100 2.28
0130 2.23
0200 2.16
0230 2.10
0300 2.04
0330 1.99
0400 1.93
0430 1.90
0500 1.85
0530 1.82
0600 1.80
0630 1.77
0700 1.74
0730 1.68
0800 1.65
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Appendix E-21. Black Cypress Creek @ CR1617–August 2000

Start date: 8-23-00 End date: 8-24-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 2.30 0830 2.09
1330 2.47 0900 2.05
1400 2.82 0930 2.02
1430 2.89 1000 1.99
1500 2.94 1030 2.02
1530 2.94 1100 2.04
1600 3.05 1130 2.06       QC: Surveyor III/H20 1.9 mg/L
1630 3.28 1200 2.21
1700 3.30 1230 2.00 
1730 3.09
1800 3.10 The DataSonde3 (Unit #1) was deployed from a tree in mid stream 
1830 2.94 @ 0.3m
1900 2.86
1930 3.02
2000 3.34
2030 3.11 Flow Severity: No Flow (Intermittent with perennial pools). 
2100 3.12 Flow: zero
2130 3.86
2200 3.59 0 D.O. = 2.7 ± 0.5 
2230 3.47 minimum 1.99 @ 1000
2300 3.18 maximum 3.86 @ 2130
2330 3.10
0000 3.03
0030 2.95 Temperature 26.2-28.8    0 27.5 °C
0100 2.87 pH 7.0-7.1 SU
0130 2.87 Conductivity 140-142 µS/cm
0200 2.60
0230 2.60
0300 2.54
0330 2.54
0400 2.41
0430 2.38
0500 2.42
0530 2.36
0600 2.40
0630 2.37
0700 2.30
0730 2.24
0800 2.13
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Appendix E-22. Black Cypress Creek @ CR1617–November 2000

Start date: 11-20-00 End date: 11-21-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 10.31 0830 10.30
1330 10.22 0900 10.33
1400 10.17 0930 10.34
1430 10.13 1000 10.36
1500 10.12 1030 10.39
1530 10.10 1100 10.39 QC: Surveyor III/H20 9.5 mg/L
1600 10.08 1130 10.41           @ bridge ~100m downstream
1630 10.08 1200 10.42          of datasonde
1700 10.06 1230 10.42
1730 10.06
1800 10.05 The  Data Sonde3 (Unit #2) was deployed from a tree near mid   
1830 10.04 stream.  The sonde’s depth dropped overnight from 0.4 to 0.2 m.
1900 10.05
1930 10.07
2000 10.06 Flow Severity: High 
2030 10.04 Flow: Too swift to measure
2100 10.02
2130 9.98 0 D.O. = 10.1 ± 0.2 
2200 10.00 minimum 9.89 @ 0130
2230 9.99 maximum 10.42 @ 1230
2300 9.98
2330 9.95 Temperature 6.6-8.1    0 7.4 °C
0000 9.94 pH 5.2-5.4 SU
0030 9.94 Conductivity 68 µS/cm
0100 9.92
0130 9.89
0200 9.91
0230 10.07
0300 10.10
0330 10.10
0400 10.11
0430 10.13
0500 10.16
0530 10.17
0600 10.19
0630 10.21
0700 10.23
0730 10.26
0800 10.27
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Appendix E-23. Black Cypress Creek @ CR1617–April 2001

Start date: 4-5-01 End date:4-6-01

Time D.O. (mg/L) Time D.O. (mg/L)
1300 5.54 QC Minisonde 5.5 0830 4.94
1330 5.53 0900 4.90
1400 5.53 0930 4.94
1430 5.50 1000 4.92
1500 5.48 1030 4.93
1530 5.52 1100 4.92 
1600 5.56 1130 4.96           
1630 5.53 1200 4.98         
1700 5.53 1230 4.99
1730 5.55
1800 5.62 The DataSonde 4a was deployed from a tree near mid stream
1830 5.62 @ 0.4 m
1900 5.58
1930 5.61
2000 5.65 Flow Severity: Flood--extensive flooding of both banks. 
2030 5.65 Flow: Too swift to measure.
2100 5.64
2130 5.67 0 D.O. = 5.4 ± 0.3 
2200 5.62 minimum 4.90 @ 0900
2230 5.65 maximum 5.67 @ 2130
2300 5.63
2330 5.59 Temperature 20.1-21.4    0 21.0 °C
0000 5.58 pH 5.9-6.0 SU
0030 5.54 Conductivity 40 µS/cm
0100 5.51
0130 5.49
0200 5.41
0230 5.43
0300 5.32
0330 5.31
0400 5.24
0430 5.18
0500 5.15
0530 5.12
0600 5.08
0630 5.02
0700 5.02
0730 4.99
0800 4.97
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Appendix E-24. Black Cypress Creek @ CR1617–May 2001

Start date: 5-3-01 End date: 5-4-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 4.90 0830 4.73
1430 4.91 0900 4.73
1500 4.92 0930 4.75
1530 4.94 1000 4.74
1600 4.93 1030 4.75
1630 4.22 1100 4.77
1700 4.94 1130 4.78
1730 4.95 1200 4.77
1800 4.95 1230 4.78 QC: MiniSonde = 4.8 mg/L
1830 4.92 1300 4.80
1900 4.93 1330 4.82
1930 4.93
2000 4.91 The DataSonde 3 (Unit #2) was deployed from a tree in  
2030 4.89 mid stream at 0.5m.
2100 4.88
2130 4.87 Flow Severity: High--minor flooding on north bank.
2200 4.86 Flow: 86 cfs
2230 4.86
2300 4.83 0 DO =4.8 ± 0.1
2330 4.82 minimum 4.22 @ 1630
0000 4.84 maximum 4.95 @ 1730
0030 4.82
0100 4.82 Temperature 21.8-23.2    0 22.5 °C
0130 4.80 pH 6.3-6.4 SU
0200 4.78 Conductivity 60 µS/cm
0230 4.77
0300 4.78
0330 4.76
0400 4.76
0430 4.75
0500 4.74
0530 4.74
0600 4.72
0630 4.74
0700 4.71
0730 4.72
0800 4.72
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Appendix E-25. Black Cypress Creek @ CR1617–June 2001

Start date: 6-7-01 End date: 6-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 4.92 0830 4.99
1430 4.92 0900 4.99
1500 4.93 0930 5.00
1530 5.01 1000 5.00
1600 5.03 1030 5.01
1630 5.04 1100 5.02
1700 5.05 1130 5.03
1730 5.05 1200 5.22 Rain begins @ rate of >1inch/hr.
1800 5.07 1230 5.42 
1830 5.08 1300 5.50
1900 5.07 1330 5.52 QC: MiniSonde = 4.8 mg/L
1930 5.08
2000 5.07 The DataSonde 3 (Unit #1) was deployed from a tree in   
2030 5.07 mid stream at 0.6m.
2100 5.07
2130 5.08 Flow Severity: Flood--moderate flooding of both banks. 
2200 5.06 Flow: Too high to measure.
2230 5.06
2300 5.05 0 DO = 5.0 ± 0.1
2330 5.03 minimum 4.92 @ 1400
0000 5.03 maximum 5.52 @ 1330
0030 5.01
0100 5.00 Temperature 24.0-24.6    0 24.3 °C
0130 4.99 pH 6.0-6.2 SU
0200 4.99 Conductivity 43-45 µS/cm
0230 4.97
0300 4.97
0330 4.96
0400 4.96
0430 4.96
0500 4.96
0530 4.96
0600 4.96
0630 4.97
0700 4.98
0730 4.97
0800 4.98
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Appendix E-26. Black Cypress Creek @ CR1617–July 2001

Start date: 7-2-01 End date: 7-3-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 4.87 0830 4.84
1430 4.90 0900 4.85
1500 4.69 0930 4.86
1530 4.80 1000 4.96
1600 4.95 1030 4.98
1630 4.75 1100 4.95
1700 4.93 1130 4.93
1730 4.89 1200 5.00 QC: MiniSonde 4a = 5.3 mg/L
1800 4.96 1230 5.02
1830 4.78 1300 4.79
1900 4.97 1330 5.01
1930 4.89
2000 4.97 The DataSonde 3 (Unit #2) was deployed from a tree in   
2030 4.95 mid stream at 0.6m.
2100 4.76
2130 4.82 Flow Severity: High (minor flooding of north bank). 
2200 4.67 Flow: 140 cfs on 7-2-01; flow increased during deployment
2230 4.59
2300 4.72 0 DO = 4.8 ± 0.1 mg/L
2330 4.72 minimum 4.47 @ 0130
0000 4.87 maximum 5.02 @ 1230
0030 4.71
0100 4.73 Temperature 24.2-26.4    0 25.3 °C
0130 4.47 pH 6.2-6.3 SU
0200 4.58 Conductivity 49-50 µS/cm
0230 4.73
0300 4.52
0330 4.74
0400 4.73
0430 4.69
0500 4.49
0530 4.79
0600 4.68
0630 4.77
0700 4.77
0730 4.66
0800 4.76
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Appendix E-27. Black Cypress Creek @ CR1617–August 2001

Start date: 8-7-01 End date: 8-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 1.43 0830 1.47
1430 1.40 0900 1.51
1500 1.37 0930 1.53
1530 1.39 1000 1.53
1600 1.41 1030 1.55
1630 1.38 1100 1.50
1700 1.36 1130 1.54 QC: Quanta = 2.1 mg/L
1730 1.47 1200 1.46
1800 1.42 1230 1.49
1830 1.48 1300 1.50
1900 1.50 1330 1.51
1930 1.47
2000 1.56 The MiniSonde 4a (Unit #2) was deployed from a tree in   
2030 1.58 mid stream at 0.5m.
2100 1.62
2130 1.71 Flow Severity: Low 
2200 1.92 Flow: 1.6 cfs
2230 1.85
2300 1.93 0 DO = 1.6 ± 0.2 mg/L
2330 1.96 minimum 1.36 @ 1700
0000 1.90 maximum 2.01 @ 0030
0030 2.01
0100 1.91 Temperature 26.0-27.3    0 26.7 °C
0130 1.74 pH 6.6-6.7 SU
0200 1.72 Conductivity 103-104 µS/cm
0230 1.68
0300 1.70
0330 1.63
0400 1.68
0430 1.67
0500 1.58
0530 1.60
0600 1.57
0630 1.58
0700 1.51
0730 1.59
0800 1.43



E-30

Appendix E-28. Black Cypress Creek @ CR1617–September 2001

Start date: 9-10-01 End date: 9-11-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 5.36 0830 5.25
1430 5.22 0900 5.18
1500 5.27 0930 5.18
1530 5.15 1000 5.20
1600 5.19 1030 5.24
1630 5.24 1100 5.27
1700 5.22 1130 5.29
1730 5.19 1200 5.20
1800 5.22 1230 5.20
1830 5.18 1300 5.29
1900 5.21 1330 5.22
1930 5.27
2000 5.28 The MiniSonde 4a (Unit #3) was deployed from a tree in   
2030 5.25 mid stream at 0.5m.
2100 5.24
2130 5.17 Flow Severity: Flood–moderate flooding of both banks.
2200 5.23 Flow: Too dispersed to get an accurate measurement.
2230 5.19
2300 5.17 0 DO = 5.2 ± 0.1 mg/L
2330 5.11 minimum 5.05 @ 0230
0000 5.21 maximum 5.36 @ 1400
0030 5.08
0100 5.13 Temperature 22.7-24.5    0 23.7 °C
0130 5.10 pH 6.0-6.0 SU
0200 5.14 Conductivity 43-46 µS/cm
0230 5.05
0300 5.17
0330 5.15
0400 5.10
0430 5.16
0500 5.20
0530 5.16
0600 5.24
0630 5.13
0700 5.19
0730 5.23
0800 5.25
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Appendix E-29. Black Cypress Creek @ CR1617–October 2001

Start date: 10-18-01 End date: 10-19-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.53 0830 6.18
1430 6.51 0900 6.13
1500 6.45 0930 6.11
1530 6.51 1000 6.12
1600 6.43 1030 6.14
1630 6.47 1100 6.11
1700 6.48 1130 6.10
1730 6.49 1200 6.04
1800 6.43 1230 6.06
1830 6.52 1300 6.02
1900 6.55 1330 5.92
1930 6.52
2000 6.52 The MiniSonde 4a (Unit #2) was deployed from a tree in   
2030 6.47 mid stream at 0.5m to 0.25m–dropping overnight.
2100 6.46
2130 6.54 Flow Severity: Flood–significant flooding of both banks.
2200 6.48 Flow: Too dispersed to get an accurate measurement.
2230 6.51
2300 6.42 0 DO = 6.3 ± 0.2 mg/L
2330 6.44 minimum 5.92 @ 1330
0000 6.43 maximum 6.55 @ 1900
0030 6.39
0100 6.39 Temperature 14.8-15.6   0 15.3 °C
0130 6.30 pH 5.5-5.6 SU
0200 6.28 Conductivity 38-39 µS/cm
0230 6.25
0300 6.33
0330 6.32
0400 6.22
0430 6.24
0500 6.24
0530 6.21
0600 6.17
0630 6.21
0700 6.17
0730 6.23
0800 6.16
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Appendix E-30. Black Cypress Creek @ CR1617–May 2004

Start date: 05-03-04 End date: 05-04-04

Time D.O. (mg/L) Time: D.O. (mg/L)
1300 6.97 0730 6.34
1330 6.84 0800 6.35
1400 6.85 0830 6.37
1430 6.84 0900 6.39
1500 6.82 0930 6.45
1530 6.82 1000 6.43
1600 6.90 1030 6.51
1630 6.84 1100 6.47
1700 6.84 1130 6.49
1730 6.85 1200 6.49
1800 6.80 1230 6.48
1830 6.84
1900 6.76 The MiniSonde 4a (Unit #2) was deployed from a tree in   
1930 6.80 mid stream approximately 2 hours before first reading.
2000 6.71
2030 6.75 Flow Severity: Flood–minor to moderate flooding.
2100 6.63 Flow: Estimated at between 250-350 cfs.
2130 6.64
2200 6.58 0 DO = 6.6 ± 0.2 mg/L
2230 6.57 minimum 6.27 @ 0200
2300 6.54 maximum 6.97 @ 1300
2330 6.45
0000 6.44 Temperature 17.6-19.5 °C   0 18.6 °C
0030 6.33 pH 6.0-6.1 SU
0100 6.32 Conductivity 49-51 µS/cm
0130 6.31
0200 6.27
0230 6.30
0300 6.29
0330 6.31
0400 6.31
0430 6.27
0500 6.30
0530 6.32
0600 6.36
0630 6.31
0700 6.34
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Appendix E-31. Black Cypress Creek @ CR1617–June 2004

Start date: 06-01-04 End date: 06-02-04

Time D.O. (mg/L) Time: D.O. (mg/L)
1300 4.01 0730 4.39
1330 4.02 0800 4.37
1400 4.05 0830 4.37
1430 4.08 0900 4.37
1500 4.11 0930 4.36
1530 4.13 1000 4.36
1600 4.15 1030 4.36
1630 4.16 1100 4.36
1700 4.17 1130 4.37
1730 4.18 1200 4.39
1800 4.19 1230 4.39
1830 4.18
1900 4.17 The DataSonde 3 (Unit #2) was deployed from a tree in   
1930 4.16 mid stream approximately 2 hours before first reading.
2000 4.14
2030 4.13 Flow Severity: Normal-Low
2100 4.11 Flow: 35 cfs
2130 4.10
2200 4.09 0 DO = 4.3 ± 0.2 mg/L
2230 4.08 minimum 4.01 @ 1300
2300 4.08 maximum 4.69 @ 0400
2330 4.06
0000 4.05 Temperature 24.8-26.3 °C   0 25.5 °C
0030 4.36 pH 6.4-6.5 SU
0100 4.56 Conductivity 73-82 µS/cm
0130 4.45
0200 4.49
0230 4.54
0300 4.54
0330 4.63
0400 4.69
0430 4.68
0500 4.64
0530 4.58
0600 4.53
0630 4.48
0700 4.43



E-34

Appendix E-32. Black Cypress Creek @ CR1617–July 2004

Start date: 07-08-04 End date: 07-09-04

Time D.O. (mg/L) Time: D.O. (mg/L)
1000 3.89 0430 3.79
1030 3.85 0500 3.82
1100 3.83 0530 3.83
1130 3.85 0600 3.83
1200 3.72 0630 3.85
1230 3.81 0700 3.83
1300 3.75 0730 3.84
1330 3.78 0800 3.85
1400 3.81 0830 3.87
1430 3.71 0900 3.88
1500 3.70 0930 3.89
1530 3.85
1600 3.82 The DataSonde 3 (Unit #1) was deployed from a tree in   
1630 3.87 mid stream approximately 2 hours before first reading.
1700 3.77
1730 3.86 Flow Severity: High.  This was an unusually wet June.
1800 3.84 Flow: 150 cfs
1830 3.87
1900 3.87 0 DO = 3.9 ± 0.4 mg/L
1930 3.85 minimum 3.70 @ 1500
2000 3.85 maximum 3.89 @ 0930
2030 3.90
2100 3.89 Temperature 26.5-28.4 °C   0 27.7 °C
2130 3.89 pH 6.4-6.7 SU
2200 3.86 Conductivity 61-63 µS/cm
2230 3.87
2300 3.86
2330 3.79
0000 3.81
0030 3.79
0100 3.78
0130 3.75
0200 3.79
0230 3.77
0300 3.81
0330 3.76
0400 3.78
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Appendix E-33. Black Cypress Creek @ CR1617–August 2004

Start date: 08-03-04 End date: 08-04-04

Time D.O. (mg/L) Time: D.O. (mg/L)
1300 2.16 0730 1.81
1330 2.11 0800 1.75
1400 2.10 0830 1.74
1430 2.06 0900 1.73
1500 2.11 0930 1.65
1530 2.06 1000 1.68
1600 2.03 1030 1.63
1630 2.07 1100 1.65
1700 2.05 1130 1.65
1730 2.00 1200 1.70
1800 2.00 1230 1.73
1830 1.96
1900 1.93 The MiniSonde4a (Unit #1) was deployed from a tree in   
1930 1.88 mid stream approximately 2 hours before first reading.
2000 1.86
2030 1.87 Flow Severity: Low
2100 1.85 Flow: 1.2 cfs
2130 1.88
2200 1.91 0 DO = 1.9 ± 0.2 mg/L
2230 1.92 minimum 1.63 @ 1030
2300 1.99 maximum 2.16 @ 1300
2330 2.00
0000 1.96 Temperature 26.4-28.1 °C   0 27.3 °C
0030 1.98 pH 6.6-6.6 SU
0100 1.93 Conductivity 88-90 µS/cm
0130 1.91
0200 1.89
0230 1.85
0300 1.86
0330 1.87
0400 1.88
0430 1.88
0500 1.84
0530 1.86
0600 1.81
0630 1.82
0700 1.76
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Appendix E-34. Black Cypress Creek @ CR1617–September 2004

Start date: 09-01-04 End date: 09-02-04

Time D.O. (mg/L) Time: D.O. (mg/L)
1200 3.91 0630 3.45
1230 3.96 0700 3.48
1300 3.92 0730 3.44
1330 4.04 0800 3.49
1400 4.05 0830 3.52
1430 4.11 0900 3.54
1500 4.14 0930 3.56
1530 4.17 1000 3.57
1600 4.20 1030 3.55
1630 4.21 1100 3.55
1700 4.20 1130 3.60
1730 4.12
1800 4.07 The DataSonde3 (Unit #1) was deployed from a tree in   
1830 4.04 mid stream approximately 2 hours before first reading.
1900 4.01 Higher than normal summertime precipitation.
1930 3.92 Flow Severity: Low
2000 3.91 Flow: 1.5 cfs 
2030 3.88
2100 3.85 0 DO = 3.8 ± 0.2 mg/L
2130 3.83 minimum 3.44 @ 0730
2200 3.79 maximum 4.21 @ 1630
2230 3.79
2300 3.75 Temperature 22.7-24.8 °C   0 23.7 °C
2330 3.74 pH 6.4-6.5 SU
0000 3.74 Conductivity 92-93 µS/cm
0030 3.74
0100 3.68
0130 3.63
0200 3.62
0230 3.56
0300 3.59
0330 3.56
0400 3.51
0430 3.47
0500 3.47
0530 3.45
0600 3.45
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Appendix E-35. Black Cypress Creek @ CR1617–April 2005

Start date: 04-12-05 End date: 04-13-05

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.49 0830 6.09
1430 6.55 0900 6.09
1500 6.58 0930 6.11
1530 6.64 1000 6.14
1600 6.70 1030 6.19
1630 6.73 1100 6.24
1700 6.76 1130 6.29
1730 6.77 1200 6.39
1800 6.76 1230 6.45
1830 6.76 1300 6.53
1900 6.76 1330 6.63
1930 6.74
2000 6.64 The DataSonde3 (Unit #1) was deployed from a tree in   
2030 6.59 mid stream approximately 2 hours before first reading.
2100 6.71
2130 6.68 Flow Severity: High (bank-full stage).
2200 6.66 Flow: 79 cfs 
2230 6.61
2300 6.58 0 DO = 6.4 ± 0.2 mg/L
2330 6.55 minimum 6.07 @ 0730
0000 6.51 maximum 6.77 @ 1730
0030 6.48
0100 6.44 Temperature 17.2-19.3 °C   0 18.6 °C
0130 6.38 pH 6.4-6.5 SU
0200 6.35 Conductivity 66-67 µS/cm
0230 6.30
0300 6.26
0330 6.22
0400 6.17
0430 6.15
0500 6.13
0530 6.10
0600 6.10
0630 6.08
0700 6.08
0730 6.07
0800 6.07
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Appendix E-36. Black Cypress Creek @ CR1617–May 2005

Start date: 050505 End date: 05-06-05

Time D.O. (mg/L) Time: D.O. (mg/L)
1300 6.73 0730 6.23
1330 6.73 0800 6.23
1400 6.80 0830 6.23
1430 6.80 0900 6.23
1500 6.81 0930 6.23
1530 6.86 1000 6.24
1600 6.76 1030 6.25
1630 6.82 1100 6.26
1700 6.82 1130 6.24
1730 6.78 1200 6.26
1800 6.73 1230 6.23
1830 6.67
1900 6.69 The MiniSonde4a (Unit #1) was deployed from a tree in   
1930 6.68 mid stream approximately 2 hours before first reading.
2000 6.61
2030 6.58 Flow Severity: Normal
2100 6.56 Flow: 25 cfs
2130 6.49
2200 6.51 0 DO = 6.45 ± 0.2 mg/L
2230 6.43 minimum 6.14 @ 0930
2300 6.39 maximum 6.86 @ 1530
2330 6.41
0000 6.35 Temperature 16.8-18.5 °C   0 17.7 °C
0030 6.35 pH 6.6-6.6 SU
0100 6.32 Conductivity 88-90 µS/cm
0130 6.36
0200 6.33
0230 6.34
0300 6.32
0330 6.32
0400 6.28
0430 6.32
0500 6.29
0530 6.27
0600 6.24
0630 6.26
0700 6.23
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Appendix E-37. Black Cypress Bayou @ US59–July 2000

Starting date: 7-17-00

Time D.O. (mg/L)
1300 3.63
1400 3.58
1500 3.63
1600 3.63
1700 3.65
1800 3.66
1900 3.69 The  Datasonde 3 (Unit #1) was deployed near the US59 bridge    
2000 3.69 @ 0.3 m
2100 3.60
2200 3.58 Flow Severity: Low
2300 3.52 Flow: 40 cfs 7-18-00
0000 3.49
0100 3.48
0200 3.45
0300 3.46 0 DO = 3.53  ± 0.11 
0400 3.45 minimum 3.32 @ 1000
0500 3.45 maximum 3.69 @ 1900-2000
0600 3.44
0700 3.42 Temp. 28.1-28.8    0 28.4 °C
0800 3.39 pH 6.4-6.5 SU
0900 3.35 Conductivity 75-77 µS/cm
1000 3.32

QC: Minisonde 3.56 mg/L @1300
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Appendix E-38. Black Cypress Bayou @ US59–November 2000

Start date:11-21-00 End date: 11-22-00

Time D.O. (mg/L) Time D.O. (mg/L)
1300 10.32 0830 10.39
1330 10.27 0900 10.41
1400 10.27 0930 10.45
1430 10.25 1000 10.42  QC Surveyor II = 10.1 mg/L
1500 10.27 1030 10.47
1530 10.25 1100 10.48
1600 10.25 1130 10.52
1630 10.27 1200 10.52
1700 10.25 1230 10.54
1730 10.25  
1800 10.26 The Surveyor III/H-20 was deployed from the USGS platform
1830 10.25 off the US59 bridge @ 0.2m
1900 10.26
1930 10.25 Flow Severity: High
2000 10.26 Flow: 416cfs (on a steady fall from a peak of ~850 cfs on 11-13)
2030 10.26
2100 10.29 0 DO = 10.3 ±  0.1
2130 10.26 minimum 10.23 @ 0300
2200 10.26 maximum 10.54 @ 1230
2230 10.25
2300 10.24
2330 10.25
0000 10.25
0030 10.24
0100 10.24
0130 10.24
0200 10.26
0230 10.24
0300 10.23
0330 10.25
0400 10.25
0430 10.29
0500 10.28
0530 10.29
0600 10.31
0630 10.31
0700 10.33
0730 10.34
0800 10.37



E-41

Appendix E-39. Black Cypress Bayou @ US59–April 2001

Start date: 4-5-01 End date: 4-6-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1300 6.64 0830 6.26
1330 6.63 0900 6.23
1400 6.65 QC Minisonde = 6.7 0930 6.20
1430 6.66 1000 6.18
1500 6.70 1030 6.17
1530 6.74 1100 6.16
1600 6.79 1130 6.19
1630 6.84 1200 6.19
1700 6.91 1230 6.20  
1730 6.98
1800 7.01
1830 7.04
1900 7.05 The DataSonde 3 (Unit #2) was deployed from the USGS  
1930 7.04 gage on US59  @ 0.3m
2000 7.06
2030 7.05
2100 7.00 Flow Severity: Flood--extensive flooding both banks.  No
2130 7.00 area roads threatened, however.
2200 6.99 Flow: 800 cfs (on a steady decline from ~1100 cfs on 3-31)
2230 6.97
2300 6.94 0 DO = 6.7 ± 0.3
2330 6.90 minimum 6.16 @ 1100
0000 6.87 maximum 7.06 @ 2000
0030 6.84
0100 6.81
0130 6.81 Temperature: 19.1-20.3    0 20.0 °C
0200 6.77 pH: 6.4-6.7 SU
0230 6.76 Conductivity 38-40 µS/cm
0300 6.71
0330 6.67
0400 6.63
0430 6.59
0500 6.56
0530 6.50
0600 6.47
0630 6.41
0700 6.38
0730 6.36
0800 6.32
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Appendix E-40. Black Cypress Bayou @ US59–May 2001

Start date: 5-3-01 End date: 5-4-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.28 0830 5.90
1430 6.24 0900 5.88
1500 6.24 0930 5.90
1530 6.24 1000 5.90
1600 6.23 1030 5.91
1630 6.24 1100 6.12
1700 6.23 1130 5.92 QC: MiniSonde = 5.8 mg/L
1730 6.22 1200 5.92
1800 6.21 1230 5.94 
1830 6.21 1300 5.94
1900 6.06 1330 5.93
1930 6.06
2000 6.07 The DataSonde 3 (Unit #1) was deployed from a log   
2030 6.06 near shore at 0.5 m
2100 6.04
2130 6.04 Flow Severity: Normal
2200 6.02 Flow: 130 cfs (on a steady fall from ~650 cfs on 4-22)
2230 6.24
2300 6.23 0 DO = 6.0 ± 0.1
2330 6.01 minimum 5.88 @ 0900
0000 6.02 maximum 6.28 @ 1400
0030 6.02
0100 6.00 Temperature 21.2-21.4    0 21.3 °C
0130 6.00 pH 6.35-6.4 SU
0200 6.21 Conductivity 55-56 µS/cm
0230 6.19
0300 5.97
0330 5.95
0400 5.96
0430 5.94
0500 6.15
0530 5.93
0600 5.91
0630 5.89
0700 5.91
0730 5.91
0800 6.08
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Appendix E-41. Black Cypress Bayou @ US59–June 2001

Start date: 6-7-01 End date: 6-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 5.47 0830 5.51
1430 5.43 0900 5.49
1500 5.44 0930 5.46
1530 5.57 1000 5.47
1600 5.44 1030 5.45
1630 5.48 1100 5.46
1700 5.49 1130 5.49
1730 5.51 1200 5.51
1800 5.51 1230 5.47 
1830 5.51 1300 5.49
1900 5.49 1330 5.56 QC: MiniSonde = 5.6 mg/L
1930 5.49
2000 5.49 The Surveyor III/H20  was deployed from the USGS  
2030 5.50 platform on US59 @ 0.3m.
2100 5.51
2130 5.55 Flow Severity: Flood--moderate flooding of both banks.
2200 5.55 Flow: 606 cfs (on a rise from near base flow of ~200cfs 
2230 5.50 on 5-31)
2300 5.51
2330 5.51
0000 5.50 0 DO = 5.5 ± 0.1
0030 5.52 minimum 5.43 @ 1430
0100 5.49 maximum 5.57 @ 1530
0130 5.50
0200 5.51 Temperature 23.8-24.2 °C
0230 5.54 pH 6.0 SU
0300 5.50 Conductivity 42-43 µS/cm
0330 5.49
0400 5.49
0430 5.48
0500 5.45
0530 5.47
0600 5.46
0630 5.47
0700 5.48
0730 5.47
0800 5.49
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Appendix E-42. Black Cypress Bayou @ US59– July 2001

Start date: 7-2-01 End date: 7-3-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 5.79 0830 5.56
1430 5.80 0900 5.58
1500 5.76 0930 5.60
1530 5.80 1000 5.67
1600 5.75 1030 5.59 
1630 5.75 1100 5.64 
1700 5.73 1130 5.66
1730 5.74 1200 5.67
1800 5.74 1230 5.66 
1830 5.79 1300 5.58
1900 5.74 1330 6.37 QC: MiniSonde 4a  = 6.0 mg/L
1930 5.73
2000 5.71 The MiniSonde 4a ( Unit #1) was deployed from a log  
2030 5.76 approximately 20m upstream of  US59 @ 0.5m.
2100 5.71
2130 5.69 Flow Severity: Normal
2200 5.78 Flow: 199-202 cfs from 7-2-01 to 7-3-01
2230 5.71
2300 5.67
2330 5.72
0000 5.71 0 DO = 5.7  ± 0.1 mg/L
0030 5.72 minimum 5.56 @ 0830
0100 5.72 maximum 5.80 @ 1530
0130 5.66
0200 5.69 Temperature 23.8-24.4    24.2 °C
0230 5.65 pH 6.3-6.4 SU
0300 5.69 Conductivity 43-44  µS/cm
0330 5.68
0400 5.66
0430 5.65
0500 5.62
0530 5.60
0600 5.64
0630 5.65
0700 5.65
0730 5.56
0800 5.61
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Appendix E-43. Black Cypress Bayou @ US59–August 2001

Start date: 8-7-01 End date: 8-8-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 3.15 0830 2.65
1430 3.33 0900 2.20
1500 3.33 0930 2.07
1530 3.35 1000 2.33
1600 3.32 1030 2.65 QC: MiniSonde = 4.5 mg/L
1630 3.38 1100 2.44 
1700 3.33 1130 3.00
1730 3.31 1200 3.17
1800 3.28 1230 3.03 
1830 3.28 1300 3.26
1900 3.22 1330 3.25
1930 3.20
2000 3.15 The MiniSonde 4a ( Unit #1) was deployed from a log  
2030 3.11 approximately 20m upstream of  US59 @ 0.5m.
2100 3.19
2130 3.03 Flow Severity: Low
2200 3.08 Flow: 10.0-8.8 cfs from 8-7-01 to 8-8-01
2230 3.06
2300 3.06
2330 3.05
0000 3.15 0 DO = 3.06 ± 0.30 mg/L
0030 3.13 minimum 2.07 @ 0930
0100 3.32 maximum 3.38 @ 1630
0130 3.25
0200 3.30 Temperature 26.8-27.9 °C
0230 3.19 pH 6.3-6.5 SU
0300 3.25 Conductivity 74-76  µS/cm
0330 3.18
0400 3.14
0430 3.11
0500 3.11
0530 3.06
0600 2.97
0630 2.95
0700 2.92
0730 2.77
0800 2.62
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Appendix E-44. Black Cypress Bayou @ US59–September 2001

Start date: 9-10-01 End date: 9-11-01

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 5.77 0830 5.68
1430 5.71 0900 5.71
1500 5.71 0930 5.70
1530 5.69 1000 5.72
1600 5.67 1030 5.71
1630 5.68 1100 5.70 
1700 5.67 1130 5.72
1730 5.68 1200 5.72
1800 5.67 1230 5.73 
1830 5.70 1300 5.73
1900 5.67 1330 5.75
1930 5.69
2000 5.68 The MiniSonde 4a ( Unit #1) was deployed from a log  
2030 5.68 approximately 20m upstream of  US59 @ 0.5m.
2100 5.71
2130 5.66 Flow Severity: High–minor flooding north bank (9-10),
2200 5.68 Flood–moderate flooding both banks (9-11)
2230 5.69
2300 5.70 Flow: 407-483 cfs from 9-11-01 to 9-11-01
2330 5.66
0000 5.66 0 DO = 5.7 ± 0.1 mg/L
0030 5.68 minimum 5.66 @ 2330
0100 5.67 maximum 5.77 @ 1400
0130 5.67
0200 5.66 Temperature 22.9-24.3    0 23.8 °C
0230 5.66 pH 5.8-5.8 SU
0300 5.69 Conductivity 46-50  µS/cm
0330 5.66
0400 5.68
0430 5.69
0500 5.69
0530 5.67
0600 5.67
0630 5.68
0700 5.67
0730 5.68
0800 5.69
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Appendix E-45. Black Cypress Bayou @ US59–April 2005

Start date: 04-12-05 End date: 04-13-05

Time D.O. (mg/L) Time: D.O. (mg/L)
1400 6.71 0830 6.60
1430 6.74 0900 6.56
1500 6.69 0930 6.57
1530 6.74 1000 6.59
1600 6.70 1030 6.60
1630 6.69 1100 6.60 
1700 6.70 1130 6.63
1730 6.72 1200 6.62
1800 6.72 1230 6.70 
1830 6.72 1300 6.70
1900 6.71 1330 6.73
1930 6.68
2000 6.67   
2030 6.67
2100 6.64
2130 6.61 Flow Severity: Normal
2200 6.59
2230 6.58
2300 6.59 Flow: 158-141 cfs
2330 6.57
0000 6.58 0 DO = 6.6 ± 0.1 mg/L
0030 6.57 minimum 6.53 @ 0300
0100 6.54 maximum 6.74 @ 1530
0130 6.58
0200 6.57 Temperature 17.5-19.1 °C    0 18.3 °C
0230 6.56 pH 6.6-6-8 SU
0300 6.53 Conductivity 61-63  µS/cm
0330 6.54
0400 6.59
0430 6.57
0500 6.59
0530 6.61
0600 6.59
0630 6.57
0700 6.60
0730 6.57
0800 6.58
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Appendix E-46. Black Cypress Bayou @ US59–May 2005

Start date: 05-05-05 End date: 05-06-05

Time D.O. (mg/L) Time: D.O. (mg/L)
1300 7.77 0730 7.49
1330 7.76 0800 7.49
1400 7.74 0830 7.48
1430 7.76 0900 7.46
1500 7.76 0930 7.47
1530 7.78 1000 7.47
1600 7.77 1030 7.46
1630 7.76 1100 7.47
1700 7.75 1130 7.47
1730 7.53 1200 7.47
1800 7.52 1230 7.49
1830 7.73
1900 7.72 The DataSonde3 (Unit #2) was deployed from the bridge in   
1930 7.71 midstream approximately 3 hours before first reading.
2000 7.70
2030 7.68 Flow Severity: Low
2100 7.66 Flow: 56 to 51 cfs
2130 7.64
2200 7.61 0 DO = 7.6 ± 0.2 mg/L
2230 7.61 minimum 7.44 @ 0430
2300 7.59 maximum 7.78 @ 1530
2330 7.57
0000 7.56 Temperature 16.3-17.4 °C   0 16.9 °C
0030 7.54 pH 6.5-6.6 SU
0100 7.53 Conductivity 66-67 µS/cm
0130 7.51
0200 7.50
0230 7.48
0300 7.48
0330 7.46
0400 7.46
0430 7.44
0500 7.47
0530 7.46
0600 7.47
0630 7.46
0700 7.46



Appendix F. 
Data Used in Regression Analysis
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Appendix F: Data Used in the Regression Analysis

Sequence Station Date Q (cfs) DO (mg/L) T (deg C) WSarea 
(sq km)

4 FM 250 07/20/00 0.40 1.50 26.90 40
4 FM 250 08/30/89 0.89 4.30 22.80 40
4 FM 250 11/20/00 3.70 10.50 7.20 40
4 FM 250 04/05/01 7.20 6.50 19.40 40
4 FM 250 05/02/01 3.00 5.50 20.20 40
4 FM 250 06/07/01 7.00 5.90 22.80 40
4 FM 250 07/02/01 15.30 6.20 23.60 40
4 FM 250 09/10/01 8.90 6.30 21.80 40
4 FM 250 10/18/01 6.60 8.00 14.20 40
3 SH 11 07/21/00 0.60 2.00 28.50 350
3 SH 11 08/22/00 0.70 1.80 26.30 350
3 SH 11 11/20/00 40.00 10.10 7.20 350
3 SH 11 04/05/01 70.00 5.60 21.20 350
3 SH 11 05/02/01 26.00 4.30 22.60 350
3 SH 11 08/08/01 0.18 1.00 27.30 350
3 SH 11 09/10/01 59.00 5.20 23.00 350
2 CR 1617 07/20/00 6.80 2.20 29.10 790
2 CR 1617 05/03/01 86.00 4.80 22.50 790
2 CR 1617 07/02/01 140.00 4.80 25.30 790
2 CR 1617 08/07/01 1.60 1.60 26.70 790
2 CR 1617 05/03/04 250.00 6.60 18.60 790
2 CR 1617 06/01/04 35.00 4.30 25.50 790
2 CR 1617 07/08/04 150.00 3.90 27.70 790
2 CR 1617 08/03/04 1.20 1.90 27.30 790
2 CR 1617 09/01/04 1.50 3.80 23.70 790
2 CR 1617 04/12/05 79.00 6.40 18.60 790
2 CR 1617 05/05/05 25.00 6.50 17.70 790
1 US 59 07/28/00 40.00 3.50 28.40 980
1 US 59 11/21/00 416.00 10.30 7.40 980
1 US 59 04/05/01 800.00 6.70 20.00 980
1 US 59 05/03/01 130.00 6.10 21.30 980
1 US 59 06/07/01 606.00 5.50 24.00 980
1 US 59 07/02/01 200.00 5.70 24.20 980
1 US 59 08/07/01 9.40 3.10 27.40 980
1 US 59 09/10/01 445.00 5.70 23.80 980
1 US 59 10/18/01 1140.00 7.80 14.80 980
1 US 59 04/12/05 150.00 6.60 18.30 980
1 US 59 05/05/05 54.00 7.60 16.90 980
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Black Cypress Bayou Regression

Analysis



G-2

Appendix G:  Black Cypress Creek Watershed

Regression Analysis: DO (mg/L) versus T (deg C), Q (log10-cfs), Bd (log10-m/km) 

The regression equation is
DO = 13.2 - 0.309 T + 1.05 logQ - 1.02 logWS

Predictor        Coef     SE Coef          T        P
Constant      13.1983      0.4721      27.95    0.000
T            -0.30934     0.01704     -18.16    0.000
logQ           1.0492      0.1122       9.35    0.000
logWS         -1.0248      0.1938      -5.29    0.000

S = 0.5110      R-Sq = 95.8%     R-Sq(adj) = 95.5%

Analysis of Variance

Source            DF          SS          MS         F        P
Regression         3     204.447      68.149    260.98    0.000
Residual Error    34       8.878       0.261
Total             37     213.326

Source       DF      Seq SS
T             1     181.490
logQ          1      15.652
logWS         1       7.305

Obs          T         DO         Fit      SE Fit    Residual    St Resid
  1       26.9     1.5000      2.8176      0.1963     -1.3176       -2.79R 
  2       22.8     4.3000      4.4503      0.1726     -0.1503       -0.31  
  3        7.2    10.5000      9.9253      0.2700      0.5747        1.32  
  4       19.4     6.5000      6.4547      0.1709      0.0453        0.09  
  5       20.2     5.5000      5.8083      0.1653     -0.3083       -0.64  
  6       22.8     5.9000      5.3901      0.1833      0.5099        1.07  
  7       23.6     6.2000      5.4989      0.2071      0.7011        1.50  
  8       21.8     6.3000      5.8088      0.1820      0.4912        1.03  
  9       14.2     8.0000      8.0236      0.1875     -0.0236       -0.05  
 10       28.5     2.0000      1.5420      0.1747      0.4580        0.95  
 11       26.3     1.8000      2.2928      0.1662     -0.4928       -1.02  
 12        7.2    10.1000     10.0446      0.2470      0.0554        0.12  
 13       21.2     5.6000      5.9688      0.0997     -0.3688       -0.74  
 14       22.6     4.3000      5.0844      0.0860     -0.7844       -1.56  
 15       27.3     1.0000      1.3646      0.2187     -0.3646       -0.79  
 16       23.0     5.2000      5.3341      0.1052     -0.1341       -0.27  
 17       29.1     2.2000      2.1002      0.1453      0.0998        0.20  
 18       22.5     4.8000      5.2981      0.1034     -0.4981       -1.00  
 19       25.3     4.8000      4.6540      0.1346      0.1460        0.30  
 20       26.7     1.6000      2.1834      0.1722     -0.5834       -1.21  
 21       18.6     6.6000      6.9907      0.1235     -0.3907       -0.79  
 22       25.5     4.3000      3.9604      0.1101      0.3396        0.68  
 23       27.7     3.9000      3.9430      0.1642     -0.0430       -0.09  
 24       27.3     1.9000      1.8667      0.1823      0.0333        0.07  
 25       23.7     3.8000      3.0820      0.1834      0.7180        1.51  
 26       18.6     6.4000      6.4658      0.1117     -0.0658       -0.13  
 27       17.7     6.5000      6.2200      0.1363      0.2800        0.57  
 28       28.4     3.5000      3.0282      0.1426      0.4718        0.96  
 29        7.4    10.3000     10.5915      0.2478     -0.2915       -0.65  
 30       20.0     6.7000      6.9917      0.1567     -0.2917       -0.60  
 31       21.3     6.1000      5.7616      0.1119      0.3384        0.68  
 32       24.0     5.5000      5.6278      0.1693     -0.1278       -0.27  
 33       24.2     5.7000      5.0608      0.1340      0.6392        1.30  
 34       27.4     3.1000      2.6777      0.1368      0.4223        0.86  
 35       23.8     5.7000      5.5490      0.1564      0.1510        0.31  
 36       14.8     7.8000      8.7617      0.1757     -0.9617       -2.00R 
 37       18.3     6.6000      6.7549      0.1229     -0.1549       -0.31  
 38       16.9     7.6000      6.7224      0.1417      0.8776        1.79  

R denotes an observation with a large standardized residual




