Appendix B

Constraints of Habitat and Channel Stability

on the Development of Drainage Improvement Alternatives
for the S-1, S-2, and S-3 Urban Planning Zones

and the N 1 N-2, N-3, N-4, and N-5 Urban Plannlng Zones

The studie n for the So th ast Upper SItC ek a dth Lower Little Salt Creek Watersheds were published in a single report to reduc
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1.0 FINDINGS/RECOMMENDATIONS

This report is an evaluation of the constraints of habitat and channel stability on the development
of drainage improvement alternatives for the two study areas (the N- and S- watersheds) denoted

in Figure 1. A v of findi and 1 dations is provided below, The findings and
recommendations are based upon two gite vigits to the subjeet watersheds, the regulte of macro-
invertebrate sampling in the N- watershed and discussions with staff from the City of Lincoln
and the Lower Platie South Nawral Resources District (LPSNRD). Each item listed below is
discussed in more detail in the body of this report.

1. The findings of an initial site visit (including lack of water in the 8- catchments and mony
of the N-catchment streams) and results of macro-inveriebrate sampling of the subject
watersheds changed the focus of this study to channel stability from its original focus on

bio-assessment.

2 The type and extent of development of the subject watersheds and developrment schedule
are currently not defined. This report is wrilten in & peneral manner that would be
applicable to any type of development ranging from the current agricultural development
o relatively high-density commercial development.

3. There was no water in the 8- channels during the September 2000 site visit. This
precluded bwological sampling of the stream. The channels at the upper end of the S-
watershed then showed little d dation. The b 1s sk d mild 10 moderate
incision downstream of 40th Street.

4. Biological sampling was carried out in three locations of Little Salt Creek during the
September Z000 site visit. The resulis of the sampling are reported n Appendix A, The
channels in the N- watershed showed head cutting and bank instability, indicating that
these channels are subject to significant degradation when the watershed develops.

5. The major effect of urbanization of the heds will come from changes in hydrology.

In the ahsence of smtable mitipation measures, the increased flow rates and volumes,

Constrainis of
Habitat and Channel Stability on the Development of
Drrainage Tmprovemen Allernatives for the -1 1o 8-3 and N-1 to N-5 Lirban Planning Pones

1102040 Wright Water Engineers, Inc. Page |

increased frequency of high flows, and increased base flows will cause channel instability
including erosion of the channel bed and banks. This type of degradation is evident in

the Beal Slough channel and other channels in the City of Lincoln.

6. Detention should be provided for all new development in the subject watersheds, cither
through regional or on-sitc storage facilities for the water quality and 2-, 10- and 100-

year storm events as per City of Lincoln’s critenia (section 6.4.2),

7. Chennel bed stabilization is essential for the ck s in both heds. This can be

achieved through proper design of a constructed grass or wetland channel. It can also be
accomplished by installing bed stabilization structures (such as concrete cut-off walls) in
natural channels. Culverts can also act as bed stabilization structures if they are properly
designed.

8. Wide riparian buffers around channels are valuable for preserving channel sigbility. The
buffers should (at a minimum) confonm to the City of Lincoln’s criteria (section 1.5.6).

9, A h 1 and itoring program should be instimted to track
streambed erosion.  This will enable bed stabilization measures to be installed when
needed.

2.0 PURPOSE/SCOPE

The purpose of this report is 1o present the results of a bio-assessment of the creeks in certain
watersheds located close to the City of Lincoln, Nebraska, (Sce Figure 1) This study is to be
used as part of the master drainage planning effort for the subject watersheds. When used jointly
with the results of hydrologic, hydraulic, engineering and cost siudies of the watersheds, the
results of this study can be used to develop, analyze and rank alternative channel improvement
plans developed for each watershed.

061-102.040 Wright Water Engineers, lne. Page 2
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Consteaints of
Habitat and Channel Stability on the Develogment of
Al

Drainage Impr for the §.1 to 5-3 and N-1 to N-5 Urban Planning Zones

The original scope of this study (developed jointly by Wright Water Engineers [WWE) and
Olsson Environmental Sciences [OES]) was to collect biological samples from the watersheds,
analyze those sarriples and develop recommendations for the master drainage planning based
upon the results of the sampling. The scope of the study was modified afier an initial field visit
to the subject watersheds on September 16 and 17, 2000 because (a) there was little or no water
in most of the subject stream channels and (b) observations from the initial site visit indicated
that channel stability would be a vital component of habitat in the channels. The revised scope
of waork, thercfore, included an analysis of channel stability instead of additional biological

sampling of the watersheds.
Weork tasks completed as part of this study included:

1. Ryan Unterreiner of WWE and Dr. Edwin Herricks performed a site visit 1o the subject
watersheds on September 16 and 17, 2000. The site visit included biological sampling at
three sites on Little Salt Creek in the N- planning zones. It also included a meeting with
John Cambridge of OFS in order to scape the project

2z Macro-inveriebrates collected during the sampling were counted and identified. Standard
metrics were calculated for the ! The results of the analysis are presented in
Appendix A,

3 Peter Waugh of WWE and Edwin Herricks carried out a site visit on October 27 and 28,

2000. During this site visit, a meeting was held to present preliminary results of the study
to the City of Lincoln and the LPSNRD. Also, cxtensive field observations of the north
and south watersheds were carried out to assess the condition of the stream chanmels in
the sobject watersheds. The field observations focused on the channels near road

crossings because these areas were casiest to access.

TEE-102,040 Wright Watcr Engincers, [nc. : Page 3

Constraints of
Hahitat and Channel Stability on the Development of
Drainage Tmprovement Alternutives for (he S-1 to S-1 and N-1 to N-5 Urban Planning Zones

3.0 CURRENT CATCHMENT/STREAM CONDITIONS

The S-watershed has a mixture of low-density residential, golf course and farming development.

Catchment S-1 consists of woeedlands, agricultural areas and areas currently undergoing

development.

Cawchment 5-2 consists mostly of agricultural development except tor the golf course on the

northern edge of the catchment.  The riparian arca around the channels hes been preserved in
some areas This includes native trees and shrubs within a buffer zone around the dramageway.
Phutograph | shows the area immediately downstream of 40" Avenue. In ofher areas, grading
for agricultural development has taken place up to the edge of the low-low channel of the
drainageway. There is no tiparian vegetation in these aress. Photogroph 2 shows the area

immediately upstream of 407" Avenue.

Photograph 1. Stream channel immediately downstream of 40lh Street in the 5-2 calchment. A riparian

buffer has been preserved

D6 1-102.040 Wright Water Engincers, lmc. Page 4
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Cootistrains of
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Crrainage Improvement Alternatives for the S-1 to S-3 and M-1 to N-5 Urban Planning Zones

Catchment S-3 consists mainly of large lo1 (each about (hree acres) residential development.
Much of the development has gravel roadways with grassed roadside swales.  The overall
percentage imperviousness for this type of development 15 on the order of 10 1o |5 percent. This
Is low compared 10 a 40 to 45 percent imperviousness expected in & “typical” residential
development. In general, it appears that the notural droinageways in the development have been
respected.  Photograph 3 shows a drainageway in catchment 5-3. Development of the area has

not caused significant stormwater impacts on the downstream chammel reaches.,

r- A

Phatograph 2, Stream channel immediately upstream of 40th Street n the S-2 catchment  Riparian
vegetation has been removed for agrncultural development,

The channels in the 5-3 watershed show little degradation in the reaches upstream of 40 Street

There is increased degraidation, as shown by vertical channel incision in the lower portions of the

D61- 102040 Wright Water Engineers, Inc. Page 5

Lonsiraints of
Habitut and Channel Stability on the Development of

Diminage Improvement Alternatives for the 5-1 o 5-3 and MN-1 0 N-5 Urban P 2 Zones

5-2 watershed.  There was no lowing water in any of the channels at the time of the September

or Dotober 2000 site visits. There was a small arca with stunding water.

Fhotograph 3, Drainageway in Catchment 5-3 adjacent 1o Rokeby Road

The majority of the N-watershed has agriculwral development or is undeveloped  The far
western fringe of the N-4 catchment is currently undergoing development. A portion of the N-1
catchment (adjacent to the Interstate RO-11S. Highway 77 interchange) has commercial

development

Many of the stream channels in the N-watershed show moderate to severe degradation. The

degradation is manifested as vertical incision of the channels and accompanying sloughing of the

G6 1102040 Wright Water Engineers, Inc. Page &
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Caomstraints of
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Drrainige Improvernent Aliecmtives for the 5-1 to 5-3 and N-| o N-5 Urban Pla

g Anes

channel banks.  In many cases, the degradation appears 1o be due to historic  stream

chammelization or placement of culverts.

There are few defined channels in the M-1 catchment. The channel that crosses Interstate 80 just

west of LLS. Highway 77 has been heavily modified by commercial development adjacent to the
interchange.  The remainder of the channels in the area are small and do not show significant

degradation.

The N-2, N-3 and N-5 catchments have agricultural development. The channels in these

catchments show head cutting and vertical incision. (See photographs 4 and 5.) Catchment N-4

does not show channel incision but has deposition in some areas.

s I

Photograph 4. Channel with head cutting or scowr hole downstream of channel,

96 1-102.040 Wright Water Engineers, Inc Page 7

Constraints of
Habatat and Channel Stability on the Developoient of
Drminage Improvement Alwernatives for the 8-1 10.85-3 and N=1 10 W=5 Urban Plannmg Zoncs

Photograph &, Channal with vertical incision
4.0 POTENTIAL CHANGES DUE TO FUTURE DEVELOPMENT

Urbanization of any catchment will affect and potentially degrade the channels in that catchment
These chunges sterm from the changes in hydrology caused by urbanization, The extent of {he
changes in hydrology is dependent on the percentage imperviousness of the area developed, type
of development, structural mitigation measures used (such as stormwater detention), and
nonstructural measures used (such as buffer zone protection and wetlands protection).

Hydrologic changes that often oceur with development of a catchment are listed below.

ki The base flow in a catchment s often increased by urbanization,

061 102,040 Wright Water Engmeers, Inc Page &
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Drainage Improvement Aligrnatives for the S-1 1o 5-3 and N- | to -5 Urban Planning Zones

2. Small storm events (less than the 2-year event) that infilvate into the soil in the
undeveloped condition can yield runoff afier develog The freg v of ranoff
events is, therefore, increased. The volume of runoff from these evenis is also markedly
inereased after urbanization.

3: Channel forming flows (generally the 2-year event) will inerease after urbanization.

4 Major event storm flows {10-year and larger events) will increase due to urbanization,

The increase in channel-forming Hows and the increase in frequency and volume of smaller
runoff events are the storm events that will have the greatest effect on stream channel stability,
Increase in base flow will have significant effects (positive and negative) on stream habitat and
aguatic life, The increase in major event storm flows will affect the flooding potental of the
streams. '

Matral stream channels attain a stable longi I slope depending on the type of bed material

and magnitude of flows in the channel. The higher the flows or the smaller the bed material. the
flatter the longitudinal slope of the channel must be to maintain stability. During urbanization of
any of the subject catchments, storm flows in the streams will increase as described above. The
inerense in flow will reduce the stable longitudinal slope of the streams in the catchment, The
streams will reach a new stable longitudinal slope that is flatter that the one that was dependant
upon historic condition storm flows.  This will result in streambed erosion (incision) that often
starts ai the downstream end of the stream at a control point that has a stable {or relatively stable)
hottom elevation (such as the Salt Creek or a culvert with & headwall). The erosion proceeds
upstream forming a “head cut” (discontinuiny) at the upstream end of the erosion. The head cut
gradually migrates upstream until another control point is reached. The upstreain contral point

can be a layer of rock or competent soil or a constructed facility such as a grade control structure.,

Streambed incision cauges a gradual channel widening, The incision results in the channel side
slopes becoming sweeper, If the channel banks become too steep to be stable, they will graduaily
slough in order to achieve a flatter slope.  This sloughing will result in a gradual widening of the

96 1-102 0407 Wright Water Engincers, Inc. Fage @
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Habitat nnd Channel Stability on the Development of
Drrpinage improvement Alternatives for the 5-1 1o 5-3 and N-1 0 M-5 Urban Plarming Zones

channel until a stable channel cross section is reached. Resulling sediment can become a

problem downstream as deposition,

The longitudinal bed slope and bank slope of a channel can be influenced by constructed
facilities in the channel. For example, a culvert can start a head cut if it is placed too low. This
has happened in small tributaries in the N-3 catchment. A culvert can also stop a head cut from
below from progressing farther upstream. A constructed channel can set a new control point

elevation for wibutary streans.

Changes in streambed longitodinal slope or channel widening will result in changes in riparian
vegelation and stream habitat.  Riparian vegetation will be lost to erosjion until a new stable
channel confipuration is reached.

50 ALTERNATIVE DRAINAGE IMPROVEMENTS

This section provides a framework for the development, review and analvsis of altermative

1
1

droinnge improvement scenarios with 10 v and stream habitat. The key

poals for preparation of alternatives are:

Reducs post-development flow rates through the dge of deteition.

2. Develop stable channel longitudinal slopes.

3 Provide wide riparian buffer strips adjscent to channels.

4. Momnitor stream channel bed slope and cross section changes over time,

5§ Use new channel construction and/or rehabilitation as an opportunity to improve habitat.

As development accurs inany area of either of the watersheds, detention should be provided for
the water quality storm (0. 5-inch storm), 2-yr. 10-yr and 100-yr storms as per section 6.4.2 of the

Ga 1102040 Wright Water Engineers, Inc. Page 10
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Constrzints of
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City of Lincoln’s Drainage Criteria Manual. Regional detention facilities that control tunoff
from entire developments or large portions of catchments (tributary arcas of approximately 100
acres or larger) are penerally more effective than on-site facilities that control runoft from only
one site (ributary areas as small as a few acres). Regional detention Tacilities are often designed

and constructed with greater care and have better long-term mainenance. I properly designed

ard constructed, storage facilities reduce to historic levels the peak flow rates from a new
development al the loeation immediately downstream of the outlet structure of the storage
lacility.  The hvdrology of the catechment downstream of the facility 18 neverthetess chanped
because the volume of runoff is increased, Without a regional watershed plan. this increase in
volume from esch sub-catchment will likely increase the overall pesk flow tate in the streim
further downstream in the watershed (as the flows from several catchments combine). The effect
of detention should be included in the hydrologic modeling of the watershed so that channel

Iimprovements can be properly designed,

Channel improvements must focus upon establishi a stable longitudinal bed slope for the
stream channels in the study area. This can be doene a variety of ways. If a constructed channel
is proposed for @ given reach of stream, the slope of the channel must be sable for the bed
material vsed. [Drop structures should be used to reduce the slope of the constructed channel
from the original channel slope. Wetland bottom channels and grassed channels are preforred
ower hard-lined channels. Channel stability and habitat ean be enhanced by providing for a wide
butfer zome around the channel and providing a sinuous, meandering invert for the low-flow
channel. Channel improvements can provide for improved habital by including pools and bed
material preferred by micro-invertet and by pl
habitat.

pecics of vegetation that provide good

I no constructed channel is provided in a reach of stream, bed stabilization should be provided.
Consruetion of this modified namural channel can be accomplished in a number of ways, Placing
buried concrete cut-off walls that will act as channe] check structures would stabilize the channel
bed, It may be possible 160 use road crossings as the primary means of maintuning a stable bed
slope.  This would require that each road crossing be designed as a channel check structure

G 1- 132040 Wright Water Engineers, e, Fage 11

Constrants of
Habitat and Channel Stabibity on the Developmesnt of
Dralnage Lmps 1Al ives for the S-1 1o 5-3 and N- | to N-5 Urban

(through use of a headwall with a footing well below the ground surface) and placed at the
correct elevation for the future channel slope. A wide vegetated buffer zone should be provided

around natural channels.

The tming and fusding of channel improvements may be an issue during develapmenm of the
watershed.  While a developer may fund improvements to the reach of channel included within
his development. the development will likely also affect downstrenm reaches of the suweam
channel. The downsteam channel may be in an area that has not been developed and hence has
not recerved any improvements. The channel could then be degraded by upstream development
even though the upstream development provided detention per City of Lincoln’s eriteria and has

stahilized the channel within its boundaries.

A system o in the ch | bed elevation and channel cross section shape would

he useful in order to determine if specific reaches of the channel are influenced by upstream

development.

A v of recomr Jed impra for vach catchment is provided below.

1. Catcliment S-1. This caichment is directly tributary to Salt Creek. The majority of this
catchment iz cwrently undergoing development. Changes in hydrology from this
development will only affect the channels within the carchment itself. They will not have
a significant effect on downstream areas. The master planning cffort should focus on
ensuring that the planned drainage improvements maintzin a stable channel within the

catchment and the development or redevelopment meets applicable criteria

5 Cafchment 8-2.  This } lies dowr of « 5-3 but will not be

significantly affected by that catchment. unless widespread Jand vse changes occur in the
future, because $-3 is mostly buill out with low-density residential development. The
stream channel between 27 and 4ith Streets currently shows mild degradation in some
arcas,  The degradation of the channel will increase with development of the 5-2

catchment. The channel should be monitored to determine whether it is degrading due to

A6 1- 102040 Wright Water Engineers, Tnc, Papge 12
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Planning Zovcs

development in the watershed. The channel should be stabilized with bed stabilization
measures when the monitoring shows that problems are developing, A butfer area
adjacent 1o the channel should be maintained, enlarged or provided, depending on the

current condition of the riparian arca.

Catchment $-3. This catchment is largely developed. Detention should be provided in
arcas that will undergo future development. Consideration should be given to retrofitting

storage in the existing developments. Hydrologic analyses should be carried out to
determine whether remofitting storage facilities will produce downstream benefits. The
vhannels In this caichment appear to be largely in pood condition and may hot need

stabilization measures,

Catclhmernt N-1. This catchment consists of a number of sub-caichments that are directly
wibutary to Sall Creek. The chamnel that flows near the Interstate 80/U.S, 77 hughway
intersection has been modified by area development and should be reestablished. The
sub-catchments lying east of LS, 77 appear to be in reasonably good condition south of
Interstatc 80, The Salt Creek floodplain dominates the southern portion of the catchment.
Channel stability in this area will likely not be a significant issue, because the channel

slopes are relatively flat.

Catcliments N-2, N-3 and N-5. These catchments are all dominated by agricultural
development.  The creek channels in these calchmenis show moderate to serious
degradation.  Little Salt Creck through this area has degraded because of historic
channehization of the channel in the reach upstream of Interstate 80 and down culling to
match Salt Creek’s channel.  This seetion of channel is straight and deep with steep
unstable banks, Worth of Bluff Street, the channel is more natural and less degraded
The tributaries in these catchments show incision that is progressing upstream from Little
Sall Creck or, in some instances, is progressing upstream from culverts placed ar too low
elevations. Channel bed stabilization 15 essential for these catchments. Linle Salt Creek

may be at or near a stable slope and, consequently, not need stabilization. The resulting

86 1102040 ) Wright Water Engincers, lnc. Page 13
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Dirainage fnprovement A ltematives for the S-1 1o 5-3 and M-1 ro W-5 Thrban Flanning Zenes

drop in groundwater levels affects the saline groundwater inflow to the adjacent saline

wetlands.

Catchment N4, The channels in the N-4 catchment show less degradation than the
channels in the other N- catchments. Some arcas show deposition of materials rather
than the erosion shown in the other M- calchmenis. The channels in this catchment
should be monitored. and bed stabilization should be provided if the channels start

degrading as development oceurs,

LA OO Report PDW, dos

[EAERT)

GA1-102.040 Wright Water Engineers, Inc. Page 14
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MEMORANDUM
To: Project File #961-102.040
From: Wright Water Engineers, Inc.
Ryan Unterreiner
Date: Octaber &, 2000
Re: Lirtle Salt Creek Bioassessment

Wright Water Engineers, Inc, (WWE) met with Dr. Edwin Herricks on September 15 and 16 in
Lincoln, Nebraska with two intentions: 1) to complete a reconnaissance survey of subbasing N1-
W5 (north) and S1-83 (south) and 2) to collect benthic macroinvertebrates at various reaches in
the north and south watersheds. The purpose was to provide the City of Lincoln and Olsson
Environmental with an indication of the quality of these drainages with regard to aquatic Jife,
watershed development and stormwater manag 1t and the possible extent to which they may
be improved and/or protected by future development plans.

NORTH AND SOUTH BASINS

WWE, with Dr. Herricks, completed a reconnaissance survey of the north and south watersheds
within a limited umetrame. Eight subbasins in the north and south watersheds were observed
and photo-documented  This information will be provided by Dr. Hemricks and will afford
insight inte the current condition of the watersheds and crecks with respect to watershed
development and stormwater managerment,

BENTHIC MACROINVERTEBRATE SAMPLING

Benthic macroinvertebrate samples were collected a1 three locations from Liule Salt Creek in the
north watershed.  Habitat Assessment Field Data Sheets, provided by the Environmental
FProtection Agency (EPA) Rapid Bioassessmeni Protocol (RBFP), and general skewches of the
stream were also completed at each location. The purpose was to determine the instream habitat
and conditions of the macroinvertebrate community prior to development as well as to esmblish
the existing conditions of Little Salt Creek as it meanders through the north watershed,

The south watershed was dry at the time of our visi. The three subbasins contained in this
watershed (S]-53) had defined bed and banks in drainages but are likely intermittent streams.
Benthic macroinvertebrate sampling in the south watershed was not possible due to a lack of
water.

Winght Water Enginears, |nc, 2450 W 26" Avenve, Ste. 100A, Denver, O B0211
Tet. 303480-1700, Fax. 303/480-1020, g-mailkrwiighlEw nahtwaier oom

Memorandum to Project File #961-102.040
October 6, 2000
Page 2

Dr. Herricks used a dipnet for sampling a variety of habitats, including silt, sand and gravel
subsirate, vegetation along the banks and in the chanmel. An average of twenty jabs was used per
station.

Site 01R1

This site was located on Northwest 12" Road, North of Waverly Road, downstream the bridge
spanning Little Sah Creek. The purpose for sampling at this location was to establish a
“reference site™ and determine baseline conditions upgradient in the watershed. This lacation
will remain relatively unchanged by future development.

Banks were relatively steep al approximately 2:1 and consisted mainly of grasses, with
oceasional emergent grasses at the channel edge. Duckweed was present in this reach of the
stream. There was a high sill content in the substrate with occasional sand and gravel. Woody
debris provides good habitat for turtles, fish and macroinvertebrates. There is relatively pood
chanpel variability in this reach of the stream with pools, a narrow channel and an upland bar,

site 01 :

This site was located downstream of the Waverly Rosd Bridge across Little Salt Creck., There
was a relatively steep grade at this location causing an increased flow and channel regime.
Artificial substrate {riprap) existed trom the bridge construction but substrate mainly consisted of
silt with oceasional sand and gravel, Periphyton on the channel bottom silt implied some length
of stability of the strcam. There was a visible difference in the extent of channilization as
compared to the reference site.  Vegetation alang the banks ¢ isted mainly of The
stream had also become slightly more eroded as evidenced by the exposed salt hardpan located
approximately 200 vards downstream at a steep eroded bank.

Site 05

This site was located downstream of the Arbor Road Bridge and 27" Strect at the lower end of
the watershed. There was extreme channelization at this Jocation and an abundance of sediment
in the substrate. Filamentous algae lined the channel and provided a substrate for sampling

There was very litile in the way of vegetative cover for fish or macroinvertebrates.

Successive sampling & these locations during and following development of the watershed could
provide a good indication as to the impact development may have had, or is having on the
biological community

Wright Water Enginears, Ing,, 2480 W 28" Avanus, Ste. 1008, Denwver, CO 0211
Tel. 30I/AE0-1700; Fax. 30WS80-1 020, a-mail kownghlEwnightwater com
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PROCEDURE

WWE separated the samples from detritus and debris using the sugar flotation technique. The
samples were then analyzed and separated into their respective taxonomic groups to the Family
level. Several “metrics,” as described in EPA’s RBP, were calculated to assess the character of
the macreoinvertebrate ity at each locati The results of this analysis are provided as

attachments.

ANALYSIS

Table 1 provides the metrics that describes the general health of the macroinvertebrate
community, and also the habitat score rating. Each metric measures a different component of
community structure and has a different range of sensitivity to pollution stress.

TABLE 1
Metric Calculations for Little Salt Creek Sampling Sites
METRIC Sample Location
O1R1 [=1] 05
Taxa Richness 16 11 [&]
Scraper - Filtering Collector 0.009 [} ]
EPT - Chironomidae Ratio 0.6 0.9 0.5
Percent Contribution of 24% 33% 40%
Dominant Taxon
3 1 ]
Modified FBI 5.6 5.1 5.0
|Habitat Score 127 108 75

A brief description and explanation of metric results from the three sample stations are discussed
below,

Taxa Richness

This metric reflects the health of the community in terms of the variety of taxa present. The
decreasing number of taxa present in the samples downstream indicates reduced diversity due to
water quality, habitat diversity or habitat suitability of the stream. Generally speaking, habitat
conditions in Little Salt Creek diminished do through the watershed as a result of
increased channelization and erosion and reduced available sub

Wright Water Engineers, [nc., 2490 W. 26™ Avenue, Ste. 1004, Denver, GO 80211
Tl 3024B0-1700. Fax. 302/480-1020, a-mai krwnightwrightwater. com

Memorandum to Project File #961-102.040)
October 6. 2000
Pagc 4

Scraper—Filtering Collector Ratio N

This metric reflects the riffle/run community food base. The predomi feeding gy in the

three samples was Filtering Collectors, Filamentous algae (observed in the field) provide good

attachment sites for Filtering Coll rs. The domi of Filtering Collectors indicates an
bundance of filar algac and the presence of few diatoms in the Little Salt

EPT—Chironomidae Ratio

This metric measures community balance, Species in the Orders Ephemeroptera (mayflies),
Plecoptera (stoneflies) and Trichoptera (caddisflies) are relatively sensitive, while chironomids
are generally insensitive to stress. Mayflies and caddisflies were found in small numbers in
samples O1R1 and 05. Sample 01 contained a comparatively high number of caddisflies
(Hydropsychidae). This may be explained by the slight increase in gradient at this location,
allowing for a riffle and run habitat to exist thereby enhancing habitat variability and suitability.
The antificial substrate (riprap) at the bridge also increased available substrate.

Percent Contribution of Dominant Taxon °

This metric is another indicator of community balance. Values for this metrie increase in a
downstream direction, which suggests diminished conditions in the creek. This was consistent
with conditions noted in the field.

EPT Index

These Orders were poorly represented in all three samples. These Orders represent sensitive
taxonomic groups and the lack of representation indicates poor biotic conditions overall.

Modified FBI

The Modified Family Biotic Index (FBI) talerance values range from 0 to 10, with a higher value
assigned to more tolerant organisms. The FBI was relatively constant at all sites, and lowest at
site 01,

Habitat Assessment

Habitat, as affected by instream and surrounding topographical features, is a major determinant
of aquatic community potential. Baoth the quality and quantity of available habitat affect the
structure and composition of resident binlogical communities. Habitat parameters are evalunted
and given a score. Scores increase as habitat quality increases. Reference site D1R] was given
the highest score with habitat quality diminishing for the two downstream sites.

Wrght Water Engineers, Inc., 2490 W. 26" Avenue, Ste. 1004, Denver, GO 80211
Tel. 30M4B0-1700; Fax. 303/480-1020, e-mail_krwrig ht@wrightwater com
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CONCLUSION

Little Salt Creek consistently lacks rooted, woody vegetation on its banks, and the lack of woody
vegetation may be a result of saline soils. Eroded materials comprise most of the instream
substrate, and are poor habitat for macroinvertebrates. High natural saline conditions and
agricultural runoff have likely contributed to diminished water quality and more tolerant species.
In addition, an overabundance of filamentous algac has created an imbalance in feeding groups.
It was apparent the riparian and in-stream conditions diminished as the Little Salt Creek flowed
through the watershed, which is likely a result of increased channelization and erosion of bank
materials.

A Unterminer
Sepiomber, M0

The results of the macroinveriebrate sampling showed that a healthier community exists at the
upstream site 01R1, but that the community is relatively limited at all sites. Comparison to data
collecied from other, similar streams could help to define “optimal” conditions for Linle Salt
Creek, and the amount of impairment currently present.

Héerafying Setershe
Heriification Cue:

The Little Salt Creek is a stream subject to its natural environment. While bank stabilization
techniques are recommended to minimize erosion. high salinity and poor water quality may limit
the integrity of the hiological community.
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