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Re: Dr. Edwin Herricks Assessment of Beal Slough

Dear Gentlemen:
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A site visit was made to Beal Slough, a tributary to Salt Creek in Lincoln, Nebraska March 9 and © - -
10, 1997, and a report of that visit was submitted on March 16, 1997. In that report, a description x
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of biological sampling was provided, with only general observations of organism presence. This z i
supplementary report provides more detailed biological sampling information developed from 2 P i
processing of samples collected on March 10. £ 5 f
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Observations at the six biological sampling stations, focusing on stream habitat, was made s 1@ = |
following guidance provided by the U. 8. Geological Survey National Water Quality Assessment = 3 -
. . . . . iy j
Program. At each station, a 5 minute kick net sample of benthic macroinvertebrates was g @ ,
collected following Rapid Bioassessment Procedure (RBP) methods. Benthic samples were o < i
preserved in 70% ethyl alcohol for later processing. e =
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SBeal Siough 84th Street Headwaters Area
{top) looking upstream
(bottom) looking downstream at sampled reach

84th S, Headwaters - Beal Slough in the headwaters was a generally straight, progressing to
slightly braided section flowing through a heavily vegetated meadow/bottom area. East of g4th
St Beal Siough had a single channel, approximately 18 inches wide, banks up to 18 inches high,
and an iron stained clay bottom. Downstream from 84th St. flow was through a 6-9 ft. wide poo!
then through a narrower higher gradient area with a braided channel. Sampling was made of
periphyton patches on the silty bottom at the downstream portion of the pool, and in the higher
gradient, braided channel where gravel was observed, Sampling in this “riffle” area found the
gravel armored a silt base. Probing in the channel revealed no obstructions to approximately 3 ft.
While sampling I sunk approximately 1 & into the substrate. It appears at this station that the
channel location is maintained by vegetation in the “meadow/bottomlands” and has been
relatively stable {as indicated by trees that appeared to be 20-30 years old). ‘,

Sampling produced 8 taxa dominated by Oligochaste worms, the dipteran Chironomidae and
physid snails. These taxa are typical of the substrate and observed characteristics of the reach
(organic characteristics of substrates, flow, and riparian zone vegetation), In general, diversity
was low (1.27) and would be even lower if oligochaete worms were introduced in the
calculations.
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Beal Slough near Pine Lake Road
{top} sampled riffle
{bottom) downstream reach

Pine Lake Road - Beal Slough was sampled downstream from the Pine Lake Road bridge
paraliel to the parking lot for a small park. The reach consisted of an upstream pool narrowing
to a riffle dominated by cobble and rubble over a silt bottom. Downstream from the sampled
reach the stream channel meandered with high sinuosity. The average channel width at the riffle
was 8-10 ft., a general bank width of }5-18 f, and a bank height of 4-6 ft. The canopy along this
reach was well developed. The banks were shear, and generally stable, protected by root wads.
Primary sampling was conducted in the riffle where | immediately sunk intc the silt bottom with
disturbance of surface materials. The materia! in the channel was mainly non-native rubble.
Observations downstream indicated the presence of gravel bars around meanders.

The macroinvertebrate sample from Beal Slough near Pine Lake Road was stil! dominated by
Chironomidae, afthough dipteran taxa typical of coarser substrate and higher flow conditions
were observed. Samples also produced one caddisfly and one mayfly taxa.
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56tR Street - Sampling was conducted immediately downstream from the 56th St. bridge. The
banks were shear, 5-6 ft high, with the channel consisting of a clay bottom overlain with rubble.
The rubble in the channel appeared to originate from a brick cleaning yard located upstream. The
reach sampled was approximately 75 ft. long with an average channe] width of 4-8 ft. The
upstream portion of this reach was a narrow {(approximately 4 ft) with stream flow constricted
over a rubble-free clay bottom. In the lower portion of the sampled reach the stream was wider
with a large pisce of rubble diverting flow into the bank exposing the roots of bank vegetation.
Downstream from the sampled reach, Beal Slough meanders through a floodplain woodlot with
trees estimated to be 20 -30 years oid confined mainly to the channel margins,

Sampling in this reach provided a sample similar to the Pine Lake Sampling station with greater
numbers of caddisflies and mayflies present. Ten taxa were present, dominated again by
Chironomidae caddisflies were second most abundant.

Heal Siough 56th Street 8
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Eeal Slough 48th Street
{top) general view locking downstream
{bottom) sampled riffie/rubble area

48th Street - The 48th Street sampling station was located in open parkland, downstream from
the 48th g, bridge, The sampled location was a short riffle (20-25 ft) with a width of 8 - 10 f..
This riffle was dominated by non-native materials, mainly construction rubble, and was
associated with a channel draining a parking lot to the west. The stream in this reach was
generally straight with a long pool {possibly associated with stream channelization) dominating
the habitat upstream from the sampled riffle. Bank height was 5-6 ft., shear, and eroding on the
south bank,

The sample from the 48th St. reach produced the highest abundance, the highest number of taxa,
and a corresponding highest diversity of any stations sampled. Although Chironomidae were
present in high numbers, caddisfiies were present in nearly equal numbers and mayflies had the
highest abundance of any station sampled.
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Upstream Trail Bridge. Beal Slough was sampled downstream from the eastern most hiking
trail bridge (located between 27th and 40th St.J. The sampled reach consisted of an
approximately 100 ft. riffie consisting of rubble to cobble overlaying a siit and clay bottom with
bank heights of 8 to 16 ft. Gravel and sand were also present in stream substrates. Upstream, the
south bank was protected by gabions with flow from an upstream pool constricted by abarto a
channel along the north bank with a clay bottom that was rubble and gravel free. Downstream
from this area the stream channel widened with substrate dominated by rubbie and cobble with
some gravel and sand in bars. The south bank showed evidence of recent bank caving with
vegetated mats present in a terrace 2-3 fi. higher than the present channel bottom. Along the
north bank, a vegetated terrace sloped from east to west suggesting historic bank slumping in this
area,

e

Only four taxa, and low numbers of individuals (31) were observed at the Upstream Trail Bridge :
Station. The macroinvertebrate community was dominated by Chironomidae, and a few i
caddisflies and an single mayfly were present in samples. i

”B"eral .Sio.ugh Upstreaiﬂ Trail Bridge
{top) sampled riffle
{bottom) downstream reach
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Beal Slough near Confluence w/ Salt Creek
{top) looking upstream
{bottom) looking downstream at sampled bar.

14

Beal Slough Near the Confluence with Salt Creek - A silt bar, armored by gravel was sampled
between the highway bridge and the newly constructed bridge of the Burlington Northern
Railroad. The reach was approximately 200 ft iong with a channel width of approximately 25 ft
and a bank width of approximately 50 ft. Bank height was 15-18 ft and shear. A clay lens was
present along the north bank, with the bar constricting the channel to a width of approximately &
ft. Flow was rapid (2-3 ft./sec. estimated) and the bottom was unobstructed. Following sampling
at the head of the bar, the south channel (approximately 6 ft. wide) was sampled, The substrate
in this channel was dominated by silt and at the downstream end of the bar, a probe of the bottom
revealed no obstructions to approximately 4 fi.

Only four taxa and 22 individuals were sampled near the confluence with Salt Creek, the same
four taxa observed at the Upstream Trail Bridge Station.
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Comparison With Previous Studies

Studies of Salt Creek have been performed by Brown and Caldwell. In these studies, biological
sampling was conducted on Salt Creek at Station BSSO/SSO, upstream from the confluence of
Beal Slough and Salt Creek, and BSS1B, downstream from the confiuence of Salt Creek and
Middle Creek {with Haines Branch also flowing into Salt Creek between the Real Creek
confiuence and Station BSS1B). None of these stations are on Beal Creek, but they are
representative of the possible faunal composition of this upstream arefof Salt Creek/Beal Slough. -
The data reported for these stations is provided in Appendix A. The collections were made in
August 1994, December 1994, February 1995, and August 1995. The taxa richness was 31 and
BSS00 and 22 at BSS1B. BSS00 had a diverse mayfly fauna while BSS1B had a diverse
Diperan/Chironomidae fauna.

Although Chironomidae taxa were not differentiated in this study, the taxa richness observed at
all stations in this sampling of Beal Stough was well befow the taxa richness found in nearby
stations on Salt Creek in the year long study of Salt Creek. The difference is taxa abundance is
particularly marked when the Near Confluence Station on Real Slough is compared with nearby
{upstream) Salt Creek sampling. The near confluence station in this study produced only four
taxa. Further, the decline in taxa abundance as samples are compared from upstream through
downstream sampling stations is important. Although the decline in taxa abundance may be due
to many causes, I suspect that the most important limit is habitat, in particular stable habitat. For
example, at sampling stations where large substrate materials provided somewhat stable habitat,
taxa richness was greater than sarnpling stations where bottom substrates were unstable.

The sampling results for Beal Slough in March, 1997 do suggest that the upstream reaches of
Beal Slough may have a macrobenthic community that is comparable to regional macrobenthic
communities, (note: the survey methods used in this study included a single 5 minute kick
sample, while survey techniques in the Brown and Caldwell study were more intensive and
taxonomic discrimination was more sophisticated than the family-level identification used in this

study).

e
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General Recommendations for Master Plan

The analysis of the biological sampling completed on March, 10, 1997 is complete. With the
completion of this analysis two recommendations for the Master Plan for Beal Slough find
further support.

I. The recommendation that the Master Plan, Beal Slough should be divided into two
regions for planning purposes is confirmed by biological sampling. Although in my
initial recommendations I suggested a division near 56th Street, the biological results
suggest that at least to 48th Street macroinvertebrate communities can be sustained if
substrate conditions are suitable.

2. The results of this sampling also confirm by initial recommendation that expenditures :
of resources on biclogical sampling should be limited at this time, Although upstream B
regions of Beal Slough may be comparable to regional macrobentic fauna, first priority :
of Master Plan activities should be stabilization of habitat, then consideration of stream
aquatic life resources. I still maks this recommendation with reservations because
sampling did indicate upstream areas have the potential for supporting a reasonably
diverse macrobenthic community. Every effort should be made to protect these upstream
resources through planning and regulation of this developing area,
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Table 1.

Description of the Metrics for the Invertebrate Community Index and the

Index of Biotic Integrity.

ICI Metrics

Description

ﬁ\a Richness

total number of taxa present

-J EPT Taxa Richness Index

total number of pollution-sensitive Ephemeroptera, Plecoptera. and
Tricoptera taxa present.

Chiroromidae Species

total number of Chironomidae species

Modified Hilsenhoff Biotic Index

————

overall tolerance of the comumunity to erganic poliution

Ratio of EPT and Chironomidae .
Abundances '

measures community balance of relatively intolerant xa (EFT) o
relatively tolerant taxa {Chironomidae)

Percent Contsibution of Dominant
Taxon

measures community balanee by the proportion of the most abundant

Ratio of Scmpcr and Filtering
Cellector Functional Feeding
Groups

-

taxon ‘4
measures function of the communty by comparing proportions of

organisms that feed on attached periphyton (scrapers) to those that filter
organic material from water. Suspended organic debris is a paliution
indicator,

Jaccard Coeficient of Community
Similarity index

fmeasures the degres of similarity in taxonomic composition between nvo
stations in terms of taxon presence or absence

BI Matrics

Description

Species Richness

measures the variety of species present

Number of Individuals in Sample

measures the abundance of the fish

Number of Native Cyprinid Species

these species are sensitive and comprise most of the fish biomass in
Nebraska streams

Number of Intolerant Species

measures the presence of pollution-intolerant species

Percent of Tolerant Species

pProportion of tolerant species in the Communicy

Percent of Individuyals as Omnivores

the proportion of the community that feeds on both animal and plant
material and have a generalized feeding strategy

Percent of Individuals as
Insectivores

the proportion of the community that feeds on insects and have a
specialized feeding strategy ‘

Percent of Individuals with Disease,
Tumors, Fin Damage and Skeietal
Anomalies

presence or absence of stressed individuals




TABLE 7.

LIST AND ABUNDANCE GF MA
STATION THAT WERE COLLE
CREEK IN LINCOLN, NEBRAS
AUGUST 30, 1994,

CROINVERTEBRATE SPECIES BY
CTED FROM SIX STATIONS ON SALT
KA DURING THE WEEK OF

TABLE 7. LIST AND ABUNDANCE OF MACROINVERTEBRATE SPECIES BY
STATION THAT WERE COLLECTED FROM SIX STATIONS ON SALT
CREEK IN LINCOLN, NEBRASKA DURING THE WEEK OF
AUGUST 30, 1954,
B BSS00 BS301 B3304 BS3505 B3508 88510
ANNELIDA
Oligochaeta 5 50 43 29 18 58
CRUSTACEA
Amphipoda ‘
Hyalella azteca 3 4
Mysidacea
Mysis reiicta 1
INSECTA
Collembola 1
Emphemsroptera
Baetis sp. 8
Baetis intercalaris 21
Isonychia {Isonychia) sp. 7 1
Stenacron sp, 26
Stenonema femoratum 2
Stenonema integrum 4 1
Stenonema/Meptagenia 1
Tricorythodes Sp. 18 2 1
Cdonata
Zygoptera
Argia sp. 1 1 1 2
Coenagrioniche G. Sp. 1 1 1
Helaerina sp. 1 1 1
Hemiptera
Trichocorixa sp. 17 3 4 5 5
Gerridae G. sp 1 1
Rheumatobates 5p. 7
Megaloptera
Sialis sp. 1 1
Coleoptera
Berosus Sp. (1) 2 1
Berosus Sp. (A) 1
Dubiraphia sp. (A) 7 1 1
Dubiraphiz sp. (1) 2 ’ 1
Laccophiius macutasus (&) 1
Macronychus sp. (A) 1
Macronychus sp. (L) 1 1
Stenelmis sp. (1) 1
Tropistermus sp. (A) 2
Uvarus Sp, (&) 1

-7

Note: Total does not include Pupa or unidentified species.

H-8

BSS00 B3S01 85504 BSS05 | 25508 B3S10
Diptera
Ablabesmyia sp. 2 4 3 1 5 7
Chircnomidae G. sp. (P} 5 as 32 32 14 28
Chironomini 2 1
Chironomus Sp. 4 5 2
Clinotanypus sp. 2
Cricotopus bicinctus grp. | 4z 34 10 13 26
Cricotepus festivelius gp. 25 7 6 2 24
Cricotopus {isocladius) sp. - 23 10 51 9 12
Cricotopus S. Str. 8 5 5 2 14
Cryptochironomus Sp. 5
Culicoides Sp. (L) 1
Dicrotendipes sp. 2 27 10 4 3
Endochironomus Sp, 2
Ephydridae G. Sp. | 1
Glyplotendipes Sp. 5 2 5 5
Hemerodromia Sp. (P) 1
Hemerodromia Sp. (1) 2
Polypedilum sp. 24 87 92 59 110 129
Simulium sp. 1 1 ‘
Tanypodinae G. sp. 3 3
Tanypus Sp, 2
Tanytarsini G. 50, 1
Tanytarsus Sp. 2 2 7
Thienemannimyia Sp. gmp. 4 3 7
Unidentifiable 1 1 1
Trichoptera
Hydropsyche Sp, 7 5 2 2 2
Cheumatopsyche sp. 20 18 1
Nectopsyche pavida 5 i
TOTAL 204 280 224 181 194 309




TABLE 8, LIST AND ABUNDANCE OF M2

FROM EIGHT STATIONS ON S

CROINVERTEBRATE SPECIES BY STATION THAT WERE COLLECTED
ALT CREEK [N LINCOLN, NEBRASKA THE WEEK OF DECEMBER 19, 1994,

BSS00

BSSIB | BSSOI

BSS04 | BSS03

BSS03

BSSio

BSSIt

ANNELIDA

Oligochazta

1§

122 87 112

75

77

78

1i2

CRUSTACEA

Amphipoda

Hyvalella arteca

INSECTaA

Collembola

[3S]

Ephemeropiera

Stenacron sp.

Baetis sp. .

5%

Odonata

Zvgoptar

Argia sp,

Coenagrionidae G. sp.

Hewerna sp,

Ischnura/Anomalagrion sp.

Hemiprera

Trichocerixa sp.

LS8

Homoptera

Colecptera

Berosus sp, (L)

Carabidae G. sp. ()

Curculionidae . sp. {A)

Liodessus sp. (A)

Dubiraphia sp. (L)

SR

Helophorus sp. {A)

Laccophilus maculosus (A}

Stenelmis sp. (L}

Diptera

Brillia sp.

2

Ceratopogon sp.

Ly

Chaetocladivs sp.

[

O
12
[
[
N

Ly

L
~J

Chironomidas G. sp. (P)

Chirenomus sp.

1 )

)

L
Fd

Cricotopus bicinetus .

=~

Crcotopus (Isoctadius) sp.

= RS

e
GO

Crvptochironomus sp.

o)

Culicoides sp.

a—
(=]
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TABLE 8. LIST AND ABUNDANCE OF M

{ACROINVERTEBRATE SPECIES BY STATION THAT WERE COLLECTED

FROM EIGHT STATIONS ON SALT CREEK IN LINCOLN, NEBRASKA THE WEEK OF DECEMBER 9, 1594,

BSS00

BSSIB | BSS01

BSS04

Dicrotendipes sp.

1

11

f

!

7

BSS05 | BSS0S | BSSI0 | BSSII

14

17

Y

Endochironomus sp.

|

Ephvdridae G. sp.

24

Glvptotendipes sp.

!

Hemerodromia sp.

[

bl J = 4 U~ o P

Hemerodromia sp. am.

Paraphaenceladius sp.

.

Paratanvtarsus Sp.

1~

1~

Paratrichocladius sp.

17

L

(3]
4

Pzricoma sp.

Polypedilum sp.

i~

Probezzia sp.

Led ] g

[ W |

L]

Litln

Procladius sp.

LY on

Pseudolimnophilz sp.

Psvchoda sp.

Simufium sp,

e

[ -3 S .

Tabanus sp.

td ] L

Tanypus sp.

Tanytarsus sp.

L2

3

]

Tzlopeiopia sp,

Thienemannimyia sp. 2.

a3l

L)

I~ e—

—r |

Tipula sp.

Unidentifiahle

|91}

I [ |y

Trichoptera

Hydropsvche sp.

Cheumatopsyche sp.

[A)

Cynellus fratemus

sl RS B R V]

|GASTROPODA

Lsmnophila

i Phvsella sp.

(3]

-t

210

438

b
Ln

Note: Total does not include pupa or unidentifisd species.
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