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EXECUTIVE SUMMARY

Locust Creak qriglnatas in Towa and flows approximately 100
miles southward to its confluence with the Grand River in the
northwest corner of Chariton County. Annusl mean discharge for
Locust Creek is 325 cubic feat per second (cfs) with a 7~da§ Q10A
low flow of 0.7 cofe near Linneus, xissouri. Locust Creesk drains
672 square miles and the basin lias in the Dissacted T111 plaing
physiographic region. There are 26 streams fourth order and
larger in the basin. Hajor tributaries to Locust Creek include
East Locust Creek, West Locust Cresk (South), Little Eagt Locust
Creek, Muddy Creek and Hickery Branch.

- Land use is approximately 27% cropland, 47% grassland, 24%
forest, #nd 2% urban or other uses. Excessive sediment ig the
major weter quality problem in the bagin. Point gmource pollution
is generally not s problem, and no chronie fish kills have
cocurred in the basin.

~ Aguatic habitat conditions range from poor to good, Aquatic
habitat problems are usually the result of channelization and
exceseive gediment. Two large reaches of Looust Craek have not
been e#tensively channelized., The first is & 28.7 mile reach
through Sullivan Co., which was recognized in the 1982 National
Park Sexrvice Nationwide Rivers Inventory as being one the of the
few remaining largely unchannelized reaches of stream in north

HMissouri. 'The second is a 17.4 mile reach from the confluence of



Locust Creek and Grand River to the northern boundary of Pershing
State Park.

Fish communities are typical prairie figh assenblages
dominated by cyprinids. A total of 37 fish species were
collected in the basin, including two intolerant speclies:
stonecat (Noturus flavus) and trout-perch {(Percopsip
omlscomayous). The 1984-86 statewide telephone angler BuUrvey
showed that 80-90% of all fishing trips in the Grand Rivar bazin
were directed toward channel catfish (foetalurus punctatus),
flathead catfish (Pylodictis olivaris), carp (Cyprinus carpio)
and bullheads (Amelurus sp.). Statewide fishing ragulations
apply to all stresme within the basin,

Channel and flathead catfish will be the mnanagenent amphésig
speciaa-in the Locust Creek basin. The status of catfish and
other fish populations will be evaluated by developing baseline
figh community information. groject plans for catfish habitst
improvement will be prepared ang implemented. objectives to
improve habitat at a basin level involve reducing sedimentation
by educating and aseisting the public with stream corrider and
watershed management techniques. fThis will reduce the amount of

chanrelization and stream corrider timber ¢learing which cause &

large portion of the sedimentation in the basin, Bfforts will
also be made to improve the public understanding of the
ecological velue and potential recreational use of the stream

resource.
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BACKGROUND

Locust Creek originates in Towa &nd flows &outhward
approximately 100 milau_through Putnam, Sullivan, and pinn
counties in north central Missouri to itg confluence with the
Grand River near the northwest corner of Chariteon County (Fig,
1A=~C). Major tributaries are East Locust Creek and West rocust
Craek (soﬁth) which join Locuet Creek near the sdllivan/&inn
County line, Other tributaries include Little Eagt Locust Creek,
which joine Rust Locust Creek near the Bullivan/yinn County line,
and Muddy Creek and Hickory Branch, both of which enter
immediataly north of the Linn/Chariton County line,

GEOMONPHOLOGY
Streame in the Locust Cresk bagin typically occupy brosd,
flat ficodplaine with smal) or imperceptible Elopes. In soms
locations the channel is controlled by Pennsylvania sedinentary
rock formations which cause the channel to be UWncharacteristic-
ally straight. Along such reaches, habitat conditions are
variable ranging from high diversity andg good riffle/pool

development to featurelaess channels with bedrook substrate.
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chyglographio region/ven Logy/eed rope

The Locust Creek basin lies in the Dissecteq 74131 Plaing
phyglographic region. Thie ie a mix of hills and plaine composed
of glaclial deposits on Pennsylvanian sedimentary reck. The til1l
is predominately Clay with some rock and gravel and ig highly
variable in depth, but generally less than 200 feat, Top soile
of the baein coneist of loese and drift 4-8 feet deep with
transitional elopes containing both prairie- and forest- derived
soile. Historically, prairie grasses were the native vegetation
of the region and helped develop deep, organic-rich soils
favorable for mgricultural row erops. Predominant seile in the
bagin are grouped by parent material, slope and seil texturs inte
soil assoclations (USDA 19823, Soils in the bottomm &long Locust
Creek, East Locust Creek and West Locust Creek {South) are
typically a Kennebre~Nodaway-Colb-Zook assoclation., Headwater
regions and uplande have of & variety of goil aesociations with
Weller-Xeswick-Lindley-Mandeville and Pershing-Armstrong-Gors
being dominant. These s0il associmtions can generally be
described ag gilty-clay loan and highly ercdible, {n part
respongible for the turbid nature of Btreams in the basipn.

Stream orders wers determined for alj streams in the basin
(Appendix 1R). For convenience, streams third order and larger

were assigned a code number similar to Pflieger ot a1, {1981},



but more digits were used to accommodate the many etreams in the
bagin. Because of its numerous tributaries, Locusgt Creek wag
divided into three drainagee (Upper, Middle and Lower).

Of the 100 tributaries to Looust Creck, 75 are thirg order,
20 are fourth order, four are fifth ordex and one is sixth order.
Locust Creek is seventh ordeyr at its confluence with the Grang
River. The mixth order tributary ie West Locust Creek {8outh)
which is largely in Sullivan County anéd should not ke confused
with the fourth order tributary, West roocust Creaek (Noxth) in
Putnan daunty.

Appendices 1A and 1B provide the strean order, link
magnitude, downstream link, and stream codes fox gtreams ard

order or larger.

Locust Creek basin is 678.6 mi?, West Locust Creek (South;
sixth order) is 134.6 mi?; four fifth order Streams average 9.8
mi’ in watershed area (range 13.9 to 76.4 mi’) and 20 fourth order
atreame average 8.4 mi’? in watershed area (range 1.0 to 58,8 mi?;
Table 1}. Watershed area appeared to correlata wall with 1link
maqnitude (the number of first order saqments ebove any given
point on a channel; Osborne and Wiley 1992}, though no

statietical anslysis wag performed,



Table 1. Stream cods, namne, order, link magnitude, and watershed
araa for streams fourth order and larger in Locust
Creek basin.

Link Watershed
Stream Code Name Order Magnitude area (mi?)
£2121000.000 Locust Creek 7 1734 678.¢

52121410,000 West Locust Craeek (8)
52121450,000 East Locust Creek :
52121610.000 West Locust Creek (N}
§2121451.000 + East Locust Cregk
52121140.000 Muddy Creek .
§2121110.000 Hickory Branch
52121560,000 Rooke Branch
52121411.400 Unnamed 31
£2121451.200 Unnamad 54
$2121430,000 Lowes Branch ig 10.3
52121111.000 Higgins Diteh 37 8.5
§21214%11.300 Unnamed 29

6 464 134.6
8
4
5
5
4
4
5
4
&
4
4
52121870.000 Unnamed 70 4 11
é
4
4
4
4
4
4
4
4
4
4
4

119 76.4
82 58,8
78 0.2

203 28,7
3] 22.3
40 21.9

143 13.9
20 i1.8

23 5.3

4.8

52121411.100 Linn Branch P 5.6
521231411.410 Brushy Branch 26 6.1
52121148.000 Unnamed 13 26 3.9
$2121412.200 Unnamed 41 43 3.0
52121360.000 Lick Branch 30 3.8
52121240.000 Unnamed 2o 11 3.4
B2l2i411.420 Unnaned 34 a5 3,2
52121412.400 Unnamed 45 is 2.6
52121230.000 Unnamed 18 ag 2.5
B2121340.000 Unnamed 23 14 1.9
52121141.000 ~ Unnamed § 24 i.8
$2121412,100 Unnamed 39 20 1.0

Graphs of stream gradient help deteot potentially unstable
reaches ‘and provide Iinformetion useful in predicting habitat
conditions. Appendix 2 containg gradient plote for fourth order
and larger gtreamsg in the Locust Creek basin. Gragient plote are

often not useful in detecting localized or miner Problems because



they do not show encugh detaii to reflect site Bpecific
conditions,

There wa# no observed ralationship betwean gradient angd
habitat conditions in reaches sampled for fish ang habitat (see
Habitat Condition gection), which may reflect & general trend
toward physical stability approximately 70 yesrg after the large-
scale channelization undertaken in Linn County,

Average gradient was calculated for third order and larger
reachss of maingtem Locust Creek, East Locust Creek and West
Locust Creek (8outh; Table 2}. Generally, these streams had a
range of gradlents: seventh order, 2 ft/mi; slsxen order, 4~5
ft/mi; £ifth order, 3-5 ft/mi; fourth order, 6-~1g ft/mi; ang
third order, 10-18 ft/mi.

Table 2. Average gradient and percent slope for reacﬁgg third

order and larger of Loocust Creek, Esst Locust Creek,
and West Locust Creek {South}.

Btream Average Stream Percent
name Order gradient (ft/mi) Miles @alope
Locust Cresk 7 2.0% 31.1 0.040
L.coust Creek & 2.69 €.3 0,051
Locust Cresk & 3.22 37.9 ¢.061
Locust Creek 4 5.38 12.3 o0.102
Locust Creek 3 6.9 1.4 0,132
Bast Locust Cregk - 5 3.09 1.9 p.058
East Locust Creek 4 5,83 27.6 0,105
East Locust Creek 3 10,06 3.4 0,196
West Locust Cresck (8outh) ¢ 4.33 iv.g 0,078
West Locust Creek {(8outh} & 4.00 i8.0 0.076
Wegt Locust Creek {(South) 4 6.91 12.4 0.131
West Looust Creek {Bouth) 3 i0.18 1.1 0.193




These gradients may be higher than would normally be expected due
to the extensive amount or channelization that Ccourred in the

basgin.

LAND USE

Recent land use

The basin is primarily rural; pastura and cropland ig the
dominant land use. Approximately 27% of the watershed north of
Linn County is oropland, 47% is grassland, 24% is forested, and
2% ls urban ox other uses (8C8 1987b)., These UsSes are comparable
with the rest of the Grang River basin ang probably with the rest
of Locust Creek baein (UsSpa 1282} . Land use on the uplande ig
2i% cropland, 53% greesland, 25% forested end 1% other. Host of
the bottomland in the basin s cultivated (692%) ;7 6% isrgrasslanﬁf
24% is forest; and 1% is under other uses, Approximat&ly 5% of
the bottoms are artificially drained with ditches, tiles, dikes,
and pumps.

Lower Locust Creek has levees aleng much of ity length
bacause of high flood frequency and intengive bottomland row-crop
farming. In dontrast, few levees are located along streams north
of the Linn/sullivan County line where there ls lgegs bottomland

area and lese bottomland row-crop farming.

The high percentage of lang unéer pasture ang cropland use,

coupled with generally poor scil erosion contrel, has drastiocally

9



increased the amount of sediment entering stream channels. Tyo
goil conservation projects affecting Locust Creek watersheds
north of Linn County are being implemented undex the Watershed
Protection and Flood Prevention Act, P.L. 83-56¢g, ,

The Upper Locust Creek watershed project (smcs 1987a) is
designed te¢ reduce flooding and improve soil conservation on
42,800 acres in Sulllvan ang Putnam Counties. The project
coneiste of acocelerated land treatment, five laxrge floodwater
detention impoundments, and 347 snmall flaodwater=datention and
grade stakilization impoundments. The impoundments wiil redyce
flooding on 26,900 (91%) of the 29,600 floodplaipn acres in the
upper watershed. Land treatment Program includes grade
stabilization structures, grassed vaterways or outlets, terraces,
critical ares planting, pasture ang hay field Planting,
conservation tillage, conservation cropping BYetems, contour
faxming, tree planting, pasture ang hay field management,
livestock exclusicn, and weodland improvement.

In June 1991, the Locust Creek Riparian Project, a f-year
supplement to the Upper Locust Creek Hatershed Project, was
approved for planning. This project was & cooperative effort

between S¢S and MDC and was funded by the U.g. Environmental
' Protection hgency. The riparian prgject sought to improve water
quality and fish and wildiife habigat through riparian habitat
prataction and restoration on & 28 mile reach of Locust Creek in
Sullivan County. Cattle exclugion, streambank &tabilizatien

riparian corridoer revegetation, conservation edsemants, and

Fa

i0



project monitoring were compenents of the project Plan. At the
time thie basin plan wag finaliszed, landowners ®howed little
interest in the essements or Btabilization proj ects,

Construction on the rast Logust Creek watexshed project
started in apring i988. fThis project will reduce erosion on
11,880 acree through land treatment and construction of 121
floodwataer retention impoundments (scs 1887b). +whe impoundnentsa
will reduce flooding on 8,800 acres (24%) of the 2,400 floodpl&in
sores In the watershed.

Soil conservation projects planned for Wppar Locust Creek
and East Locust Creek will reduce sediment delivered to stream by
70% (SCS 1%87a and 1887k}, thereby reducing excegsive bedloade of
sand that £111 pools, embed riffles and create unstable, less
productive substrate, Daspite reduction of erceion within the
basin, overall streanm habitat conditions are éxpacted to remain
at present conditions due to the degree of channelization and
intensive agriculture in the watershed (gcs 19874y, Improving
aquatic habitat guality will require additional work, including
reforesting riparian areas, increasing in-channaj habitat
diverszity, and etebilizing stresmbed ang gtreambank degradation.

The positive impacte of these projects could be offset by
negative effects of increasa& clearing and cultivation of
bottomlands, a possible resylt of increased floog protection
provided by the PL-56¢ Projects. In addition, the hydrologic

impact of several hundred flood detention impoundmants BaY ersate

i1



insufficient-flow problems unless the impoundmerits are nodifies
to augment low flows.

Public sreag

Beveral public sreas are located in Locust Creek basin (Fig.
1A-C). Locust Creek Conservation Area (3,162 acxes), Fountain
Grove Conservation Ares {6,714 acres) and Sears Community Lake
(B3 acresg) are the three largest MDC-owned and “managed areas,
Elmwood Lake near Milan is wmehaged under MDC’g Community
Agsistance Program (CAP}. MDC stream access sltes include
Henry’e Mill, Rocky Ford, and two sites on the Locust Creek
Consarvation Ares. Fisheries Divieion has proposmeg one
additional access site in Lipn Coeunty near Linneus,

MDC owme approximately 14 miles of Locust Cresk frentage,
including 6.5 miles on Locust Crask Conservation Ares, asnd 7.5
miles on one slde of the channel at accese sites and Fountain
Grove Conservation Area. The Department of Natural Resources
(DER} owne approximately eix wiles of Locust Creex frontege in

Pershing State Park.

Waters of Locust Creek basin are unéar the Kangas city
District Corpe of Engineers (COE) regqulatery Jurisdiction. he
upper boundaries of Phase I juriediction are: Locust creek TeeN,
R20W, Bec. 35; West Locﬁst Creek (South) TE3IN, R21W, fac, 273 |
and Bast Locust Creek TE2N, R20W, Sec., 2. These boundaries,

12



however, were expanded by Faderal Regulations 33 CFR 320-329

(1977) to include “"the waters of the U.8." fThe entire
all streams in the basin are within cor Jurisdiction,

length of
Activities

upstream of the point where median flow i8 less than five cfs are

often covered by nationwide permite, although the COE may

exercise discretionary authority over such activities,

HYDROLOGY

The three U.§. Geclogical Survey (USGS) vaging gtations that

ere or have been located in Loocust Creek basin (rig, 1A~C) are:

1}  Wire-welght gage upgraded to water~stage racorder gags

located at lat, 39¢53¢ long. 93°147, in NE ¥ Bec. 34,

T8N, R21W, et Linn County Highway bridge 3 miles
northwest of Linneus, 5 miles downstream from the
confluence of West Locust Cresk (South} ang Locust
Creek, river mile 26.0; wire-weight gage period of
record 1528-1956, vater-stage raecorder gage period

record 1556~1972.

2} Chain gage located at lat, 40°10;4 long. 93e31s ip

of

8E %

fec. 30 T62H, R20W, at bridge on state Highway 6, 0.3

miles eagt of Reger, sullivan Co., river mije 45.88;

period of record 1321~1933. fType A wire-waignt gage

13



and crest stage gage at same location; periog of record

i987-present,

3) Type A wire-weight gage located at lat. 40°3117, long.
93107, in NW % Bec. 8 TE2N, R20W, on county road bridge,
3.5 miles gouthwest of Milan, sullivan Co. ; river mile

51.25; period of record 1%87~-1%93,

In March 1990, a stage-discharge rating wes developed by USGS for
the gage at Reger for discharges up to 3,200 cfm, The
relationship has been extrapoclated to a diacharge of 20,000 cfa,
In March 1981, s provisienal etage~discharge rating was develepsd
by USGS for the gage near Milan, Unfortunately, the rating was
not well supported above discharges of 300 CEB, ‘Phe gage at
Milan wag discontinued in 1993 because channel Changes during
1993 have made the stage-discharge rating obsolete and tha gage
inaccessible. The USGs will update and extend thg rating for the

gage at Reger when adequate stresm flow occurs.

Precipitation in the area averages s incheé'annually with
peek rainfall during May/dune. e a result, Locust Creek, East
Locust Creek and West Locust Creek {South} have parmanent flow in

reachee fifth order andg larger (MDRR 1886a) .
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Stream flow

The only long-term flow data for the basi:z are for Loocugt
Creak near Linneus (Tabls 3). Peak discharge Yenerally ocours in
June and annual mean discharge is 325 ofs with & 7-day Q10 low
flow of 1.2 ofe for the pericd 1929-1965, This 7-day Qio0 is
simllar to other streams of thig size in the Dissected Ti1]
Plains region (Skelten 1870y,

Table 3. Flow characteristics for Locust Creek near Linheug
(riv@r milﬁ 26; 1928"19?2)1

Annuval Msan

Discharge 325 cfe
7-day Q10 .
Low flow 1.2 cfe

Slope Index
- £ ofs
7-dsy Q20 = 0.4 cfg = is

A slope index (SI) of 15 (Table 3) is low compared to other
streams within the Dissected Ti]l Plains region of Miasouri
(average BI for 10 streams within the region_w&a 25, ranging from
nine on the Grand River at Gallatin, Missouri to 71 on the Platte
River near Agency, Hissouri). The low &I indicates.relatively
high variability in annual low flovs and poor groundwater supply,
further indication that there are low flow problems in the basin.
Channelizaticn and watershed modification contribute to the wide

"range of valuee for SI within thig region of Kissouri,
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Under pre-gettlement conditions, upper Locugt ‘Creek probably
had significantly lees channel capacity than lowaer Locust ciaak.
However, channel capacity (2,330 cfs} on lower T.ocust Creak, at
river mile 22 (order 7), was similar to channel capacity on upper
Locust Creek (river mile 73, order 5, 2,320 cfe; Table 4. *The
filling of the lower Locust Creek channel, and deepening ang
widening of middle and upper Locust Creek channeils nay be a
result of channelization and pPoor land use practiceg, The
increased channel capacity (7,020 ofe) of Locust Craek at river
mile 46,0 is & result of channel widening for construction of the
Highway 6 bridge,

Table 4, Bankfull discharge (cf8) and magnitude of flood (ofsg)
for variocus racurrence intervals (years) at seven sitas
in Looust Creek basin., Data for Locust Creek at river
nile 26 are from Hauth (1874). Date for all other
sites are from USDA {iesz).

Bagin River Banlk

Arep Mlile Puall - RECUXEENCS Tnteyval L
Stresm ! tapproxy Digchaxge 'Z 5 ig 25 80 100
L.C. 588 22 2,330 e - - e = 29,630
L.C. EED 26 2,330 9,200 17,200 23,200 31,300 37,300 43,600
L.C. 243 46 7,020 -— — —— - ~=- 18,120
L.C. 112 73 2[320 - o fadd o L 24‘110
W.L.C.§. 118 13 2,650 - - -— - == 14,700
#.L.C.8. B& 46 1,940 — — - o ==" 15 2&0
E .L.C- 75 a 1[ ?go - T —— it habad 12.&30

Kiddle Locust Creek (river mile 31.2 to river mile 54.2) hag
variable cut~of-bank discharge frequenciee (from once per yvear to
cnce every five or more Years). Lower Locust Creek, where the

stream is channelized and aggrading, experiences cut-of-bank
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floods more freguently than onge per year, keporxtedly as often as
13 times_ during & wet year (. S8eek, MDC, pere Commj. This is
supported by flow data from river mile 22.0 vhexre a discharge
with a two-year recurrence interval is four times bankfull
discharge (Table 4). Upper Locust Creek also experiences
frequent ocut-of-bank discharges (> one event/year),

Little information exists on flows required to provide
sufficient fieh habitat in warmwater streame. Consequently, it
is diffioult to interpret the effects of the altered flow regimes
on the fish communities of Locus: Creek basin. However, the
"flashy" nature of flows, exacerbated by the effects of
channeiization and inadequate watershed nanagement, reduces the
stakbility of aguatic habitat and limits the quality of the
tishery, especislly in the headwsters,

No dame exist on any of the major streams {n Locust Cresk
basin, Hewever, In the 12708, there was an unsucoessful proposal
to impound a large reach or Locugt Creek in segociation with a
proposed coal gasification plant near Milan (approximately. river
mile 46). In 1990, there wae renswed interest ip construct ing
the same 5,800 zcre lake for water supply and racreation, Thie
second attenpt wag also unsuccessful because the Locust Cresk
Lake Committee could not escquire sufficient funding to construct
the reéerveir. This lake would have inundated several nileg of

unchannellzed stream ang altered downstream flowe, fThere ig
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still local interest i{n creating a water supply and recreation

lake near Milsen,

WATER QUALITY AND UEE
ped xBlImant
Streams within Locust Craek bagin have only partial
attainment of beneficial use ag desoribed by the Clean Water sct
(P.L. 95-217). None of the 8treams within the bagin are
classified for whole-body contact, but Looust Creek i designated
for drirnking water supply.

L fues it LL8h ROLAMINGEIOn and Ellie

Despite localized water gqualiity problems, no chrenic fisnh
ki1l ereas are known within the bagin. Intermittent styeam
reaches with permanent Pocls may experience low dissolved oxygen
concentrations during late summer. Low dissolveg oXygen
concentrations have been recorded downstrean from tg@ HMilan
gevage laqdcn, but impacte on ik populations are not known. Neo
fiesh kille were reported in the basin during the drought of 1988,

Annual fish flesh Bampling reports (1980-1984) by the
Env£ronmenta1 Frotection Agency show whole fish Etandarde for .
chlordane have been exceeded in the Grang River b&gin, although
ne advisery on fish consumption has been imsued {(MDNR 1986b) .
Contaminant analysis for Locugt Creek cenductsd in 1990 by MDC

showed that no FDA action limits were exceeded for channel
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catfish and carp. Chlordane and dieldrin were Present sbove
detection limits,

Low flows cvontribute to water quality probleme within the
bagin by allowing pollutants (e.g. ammonia and ray sewage) and
&lgae to accumulate to toxlioc concentrations. Low flows alsc

cause strean temperatures to fluctuate widely. High water

temperatures contribute to reduceq dissolved oxXygen

concentrations, increasing the chances for fish kiilg, Watershed
project impoundments planned for both East Locust Creek and upper
Locust Creek, while reducing gfedinentation, coulqg potentiaily
reduce base flows even further and increase watey guality
problems in the basin.

Ground water guality ile generally poor due to high
concentrations of total diseolved solids {500~10,000 Pem) . total
iron, and sulfates (MDNR 1986a}.

Milan (Suliivan Co.) ang Linneus (Linn ce.) obtain their
vater from reservoirs on smaller tributeriss. Browning (Sullivan
Co.) recelves its water from & well near Locuet Creek. No
prolonged water withdrawals ocour from Btreams in the\baain;
howeéer, Unionville (Putnam Co.} uses Locuaﬁ Creek for emergency
water supply during drought.

Localized withdrawals by landowners ocour during pericds of

severe drought, but the extent ig unknown. Water quantity, from
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& municipal prespective, is not s major problem in the Locust

Creek basin except during periods of severe drought,

Eoint-gource pollution

Point-source poliution ig not a major proklem in the Locust
Creek basin. There are no industrial or mining point-source
discharges. In-active coal mines in putnam ang northern Sullivan
counties could affect reaches through acid nine drainage if not
reclaimed correctly; however, nc acid mine drainage has been
recorded (MDNR 1986a),

Three municipal point-gourcs discharges frox Bawage
trastment lagoons are located within the basin (Fig. 1Aa-¢). one
facility enters Loocust Creek hear Browning and another enters a
small tributary to Muddy Creek near Linnevs. Neither of thege
facilities is known to negatively impact the receiving streams.
However, effluent from the Milan sewage treatment factlity has
adversely affected watey clarity and dissoclved oxygen
concentrations in two niles of past Locust Creek (MDNR 1284).
Additional pre~treatment of vaste vater beginning in 1ogg from
Banguet and Con-Agra industries in Milen hae improved water
quality in this reach.

Non-municipal point-source discharges include aeﬁgga lagoona
located alony Locust Creek in Pershing State Park and slong Loves
Branch for Linn County R-1 school, One additional point sourcs
is a cattle waste faciiity in Putnam County along the headwaters

of Unnamed stream 72 (MDNR 1984; Fig. 1n-c}. Discharges from
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drinking water treatmwent plants are also located at Linneus ang

near Purdin (Linn County).

High turbidity and sediment load are the major water quality
concerns within the basin (MDNR 1964). Excessive sediment £ills
peol habitat used by many fieh spaciag, rasulting in & loss or
habitat diversity and reduced quantity ang integrity of aquatic
life within the basin. Poor vatershed management and stream
channelization are the major causes of thig nonpoiat—aoura&
pollution.

The USDA (1882) estimated that nearly 100 million tong of
sediment ercde annually from tha Grand River basin (which
includes Locust Creek) . df’this, ghest and rill erosion acoount
for 88%, gully (6%), stream (3%), read and othey {3%}.

Gully erosion hae a detrimental impaot on the Looust Creek
vatershed. Based on detailed studies in the West Fork of Blg
Creek watershed located in the Grana River basin, gully ercsion
nver a 100-year period was expected to erode 3% of the bagin
lande to & degree that they could not be used to generste an
incone, depreciate 25% of the land in the basin and produce 12%
of all sediment from the basin (scs 1%87a). Loocust Creek basin
hag eimilar lend uses and goil types ae the other sub~basing of
the Grand River, and can be expected to experience simjilay landg

logs. For example, in the upper Locust Creek basin, an
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additional 11,900 acres (28% of the basin) is @xpected to be
depreciated by the year 2010 ag & result of gully erosion.

Other nonpoint-sourca pollution within the bagin ig
primarily related to livestock waste. a large number of cattle
in the basin are on pasturs and, during the Bummer, many spend a
large portion of time near or in streams. Animal waste runoff
can inorease organic ana bacterial loading, turbidity, and can

result In high concentrations of tlgae in the streasnm (MDNR 1984),

EABITAT CORDITION

Mainstem Locust Creek was eriginally 123 miles in length,
By 1879, only 51 miles remainea unchannelized; 77 miiles had

either been eliminated (23 miles) op channelized (49 niles; MDNR

1986a). Most recent topographical nape {1964 to 1984) show
Locust Creek to be 100 miles long; 46% {46 nlles) of thig length
show evidence of past channelization (&?pandix 1B). Most of the
channelization has oocourred north and south of &ullivan County.
The extensive channelization south. of Sullivan county was
initlated Yaround i191gn {Lloyd Grafton, Loocust Creek Drainage
Districﬁ, pers com)., Recent channeligation activities have been
done by private landowners or local drainage districts,

Iocust Creek basin has spproximately 409 miles of streams
third order and larger (Table 5). 8ixth order resches are more
extensively channelized (71% of length) than third order reaches
{11% of length).
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Table 5. Total number of miles and percent of stream length

channelized ang unchannelized for re&ches 3-7th ecrder
in Locust creek besin.

Reach Straan Channelized Unchannelized

order mniles miles (%) miles (%)
7 3i.1 13.6(44) 17.5(56}
6 17.1 .12.2(71) 4.9(29)
5 76.3 21.0(28) 55.3(72)
4 11,0 43.9(38) ?2¢1(62)
3 168.3 18.8(11) 149.8(89)
M W
Total 408.8  109,2(27) 299.6(73)

The amount of channelizatien was variable for larger stresms
of Locust CreeX basin {Table &Y. Locust Creek, West Locust Craek
(South), and West Looust Creek (North) were 37 to 52% _
channelized, whersas the other larger streams vere less than 28%

channelized,

Table 6. Percent of stream length channelized for major streanms
of Locust Creek basin. Strean nilee ang percentages
are for reaches fourth order and larger,

Strean Stream Stream' Channelized Unchannelizeg
name ordar milesm niles (%) milee (%)
L.C. 7 86.0 46,0(48) 50.0(52)
W.L.C.(8.) & 42,3 15.6(37) 26.7(63)
Muddy Creek & 16,6 3.5{21) 13.1(79}
Unnamed 3% 5 8.0 0.5(6) 7.5{24)
E.L.C. 5 32.9 9.1(28) 23.8(72)
L.E.L.C. 5 10.6 2.1(20) 8.5(80)
W.L.C. (N.) 4 18.4 9.5(52) 8.9(48)
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Unigue habjitate

Two largely unchannelized reaches of Looust Creek are
considered unique. The first is a 28.7 mile fegment beginning
from the end of channelization in Bec. 8, T6iN, Raow {river nile
42.1) to Bec. 28, T64N, R20W (river mile 70.8}. Thie reach ig
recognized by the National Park Service In the 1982 Mationwide
Rivers Inventory as having both Stste and National significance.
The reach ls desoribed ag having a "unique riffl e-pool
arrangement and meintaine one of the last largely unchannelized,
undisturbed landform featureg in northern Miﬁsauri}exhibiting
oxbow lakes; meanders; unimpeded £looding typical of natural
prairie streams; one of the bast exanples of aquatic community
types in the region; and diverse fish types including the unigue
stone cat (Noturus ﬁlaﬁua}" {memo from Pat Grahaw (8C8) te Rich
Wehnee (MDC}, 1/12/84).

The second largely unchannelized reach of Locuet Creek ig &
17.4 wmile segqment begimning at the confluencs of Locust Creek
with the Grand River (river mile 0.0} and extending upstream to
the northern moet boundary of Pershing State Park {river mile
17.4). 7This reach, while presently agyrading, has well-
established weoded corriders, abundant instreanm cover, and upique
fish gpecies, including trout-perch {(Percopsis onigcomaycus)
collected from Pershing State Park in 1988. The reach
experiences frequent flooding (>1/yr} which has created s diepute
between upstream landownere and the state park. gope landowners

‘have suggested that DNR channelize Looust Creek through the gtate
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park to *help alleviate" flcoding upstrean. To date, no action
har been taken by state or federal agencies to address the

problem.

Improvement proiects

Fleh habitat improvement work was initiated in 1987 ana
continues at the Experimental Strean Managemant Area, located
within Locust Creek Conservation Area near Milan. Habitat
improvement projects installed and under evaluation include:
cedar tree, hardwood tree, and willow pole revetments; cedar tree
and rock gradient contrel structures; anchored rootwads; willow
cuttings, stakes and post plantings; riparign tres Planting, and
gqully erosion control structures. Other bank stabilization and

in-stream habitat structures will be assessed,

ﬁhirty randomly selected, one-halif mile sites {n Locuet
Creek basin were evaluated between September, 1983 ana February,
1384 (Table 7) using Streanm Habitat Evaluation Procedures {SHEP;
Fajen and Wehnes i981). Using this Procedure, siy parameters
reflecting human impacte on a strean, are ranked &nd are then
adjusted by four alteration functions (ehannel modifications,
impoundmentes, water guality and stream bed conditions) to
determine an index value of stream quality. Values can range
from ¢ (woret) to 10 (best). Scores for Locust Creek basin ware

low to moderate {0.3-5.7) due to Poor wvatershed Practices which
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have led to excessive bank erosion &nd channel =edimentation.
Locust Creek had the highest &verage score of 4. 37 (n=2} , showing
falr riffle-pool development, fair substrats dixrersity, andg
abundant shay covey, Although ne trends ware‘amrident,
tributaries had low average habitat values, generally due to
gtreambank erosion problems and lack of woody riparian

vegeﬁation.

Table 7. Stream Habitat Evaluation Procedure (SHEP) results for
ocust Creek basin (1983~1984).

Rumbex Welghted
Stream of Sites Average Range
L.C. 2 4.3% 2.7-4.5
W.L;Cp (North} 11 3062 Qag"“su?
EGLUC( 8 2¢71, 056"’5&&
W.L.C. (South) & i1.88 - 0.3=4,3
LQE-Lsce 3 ' 3..05 6.7""153
Total 30 3.06 0.3-5,7

During early gummer, 1988, another habitat survey of the
basin wae conducted to compare channelized vs. Unchannelised
reaches and reaches with wooded riparian corridor widthe greater
than, an&-less than, 100 feet. Using the most recent 7.5 minute
topographical mape, representative sites along third order snd
larger streams were selected and placed in one of fouyr habitat
catagories (CN,CK,UN,UR) based on whether the reach wae

channelized (C) or unchannelized (U}, and had less than (¥} or
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greater than (W) a 100-foot wide wooded corridor on hoth sides of
the stream.

Streambank conditien Wae ganerally fair to good at the 17
gites that were vigiteq (Table 8; rig. 1A~C; Appendix 3). Ten
gites showed iittle or ne erosion and had woody bank vegetation
sufflcient to maintain bank stability. 8&ix of the 17 sites
showed evidence of moderate erosion and bank sloughing during
floods. Only one site lacked bank vegetation @ntirely and showed
maszive bank sloughing along the reach.

Instream cover was generally lacking at all sites,
especially in third and fourth order streams. Only one of these
streame had more than five submersed rootwads opr logs in the
sample reach. gites in higher ordes streans also had 1imited
instreaw cover, sxoept for seventh erder streems which hag mnore
than ten submersed loge in three of the four siteg,

Average maximum pool depth was lees than three faet for s11
sites. Drought conditiong undoubtedly had a hegative effect on
thhis parameter. pool depth averaged 2.0 fget at unchannelised
sites and 1.2 feet at channelized sites. at sites with >100-foot
wide wooded corridor, pool depth averaged 2.0 feet, ang at gites
with <100~feot wida.wooded corrider, pool depth averagad 1f6
feat. Subétrate composition was almost entirely Qand/silt &t all
gites. Only four gites contained riffles, which ware over 75%

enbedded.
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Table 8. Bgample sites of 1988 survey of Locust graek basin
stream fish communities and habitat,

Stream Name River Location Topographic Babitat
and Code - Ordear Mile T. R. 8§.- Map Category
Locust Creek 7 23.5 58N 21W 10 Laclaede oN
Locust Creek 7 20.5 58N 21W 27 ILeclede oW
Locust Creek 7 5.5 56N 21W 4 Fountain Grove UN
Locust Creek 7 13.7 57N 21W 14 Laclede )
Locust Creek 6. 32.6 60N 21W 36 Linneus N
West Locust 6 2.9 60N 21W 23  Browning UN
Creek (South)

West lLooust 6 Q.2 S1N 21iW 23 Brcamning v
Creek {South)

Locust Creek 5 g.0 GIN 20W 20 Bruwning ON
Weet Locust g8 16.2 62K Z1¥W 36 Milan West W
Creek (South)

Locust Creek 5 45.4 62N 20W 31 HMilan Kest UR
Huddy Cresk 5 4.8 58N 20W 31 Idclede 0
West Loougt 4 3.2 65N 20W 20 Pollook NW ON
Creek (North}

Locust Creek 4 86.7 66N 20w 10  Bt. John, MO-IA W
East Looust 4 Tt G1N 20W 10 Browning TN
Cresk

Locuet Creek 4 84.6 66N 20W 22 st. John, MO-IA UN
West Locust 3 14.6 67N 20W 31 St. John, MO-IA ON
Creek (North} »

Unnamed #7¢ a 3.0 66N 20W 2 Ik hunderhead UN

MO-L&

Water quality was generally good (assessed visually), except
for two sites which received organic pellution from cattle.
Turbidity f{s & problem during normal flows; however, the low
flows attributable te the 1288 drought lessened the influx of
sediment to gtreame and allowed suspended . sediment to settile.

Flsh habltat conditions were poor al most sample pites.
Excessive sand bedloads, probably from ercosion of unstable
channels and adjacent agricultural land, have £illed in many

pools, leaving very little stable substrate for spawning. Lack
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of instream woody cover may algo be s factor iimiting the balance
and standing ocrop of fish communities. Woody debrig helps create
gscour pools within channeis, provides cover, and is an important
substrate for invertebrate production,

A separate analysis was conducted to determine wooded
riparian dorridor widths throughout the basin (Tableg $~12}. In
generel, nmost streams reaches in the basin (92%) lacked a wooded
riparian corridor that wae 100 feet wide or vider, a 10G-foot
wide wooded corridor was not acceptable to landownerse probahly
because it was not compatible with row aropping ang grasing
activities in thie basin.

Wooded riparian corridoer widths generally increased asg
stream order. increased (Table 12). The third ang fourth order
streans had the narrowest wooded riparian corridey widths; thie
may be attributable to clearing and farming corridors élong
streams that flood less frequently. Ranchers hay hsave alsdl
cleared land to increase grazlng acreadge. The higher scores
associated with larger streams were influenced by the wider
wooded corridors found on state-owned land and the timber that
11&3 between the strean chamnel ang flcndﬁcontral levees on

priv&tely owned land.
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Table 9. Results of wooded riparian corridor i8sessment for Upper
Locust Creek basin.

. e W?%Fkx
Strean Max, n<ieo | <100
. Order Hame Score ik £t
_ Wide Wide
Creek "
West . ' j]
4 Locust 2 0.2 0.1 0.3 2 100 ‘
Creek (N)
) West
| 3  Locust i 5.2 .0 5.4 i 100
| Creek (N) -
3 Ird Order 2 3.2 3.0 3.4 2 106
4th order 5 C.1 4.3 5 !
3rd Order
Basin | 3 2.7 0.1 5.4 & ;

*Wooded Riparisn Corridor Scoring System
Wigth (ft} o i-19 20-349 40~5¢ &0=78 &0~g0 1004
Score o i 2 3 4 5 6
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Table 10.

Results of wooded p

Locust Creek basin,

Stream
Order

Strean
Name

—%

Avg,

n
Sites| Scorer

e et Mooy

lparian corrigor fssessment for Middle

Min.,

Score

i e TS

Max.
Score

n<ioo
Wide

¥<1l00
ft
Wide

Wast
Locust
Creek (8)

2 3.8

3.0

100

o

Locust
Craek

8 4.1

5.7

100

Weet
Looust
Cregk (8)

3.9

100

T

Little
East ‘
Locust
Crack

100

East
Loocust
Craek

1.5

100

¥West
Locust
Creek (B5)

iog

Egst
Locust
Creek

100

West
Locust
Creck (8}

100

Summnary

3rd Order
Trib, /s

&th Qrder

100

5th Order

4th Order

drd Order

*Wooded Riparian corridor scorin
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Table 11. Results of wooded riparian corridor assessnent for Lower
Locust Creek basin.

Stream Stream n Avg. Min. Max, n< 100 | £<1090
Crder Name S8ites | Score* Boore Saoore £t : £t
Wide Wide
7 Locugt 6 4.9 3.6 6.0 3 50_—“
Creek
& Looust 1 4.3 3.8 4.8 1 100
Creek ' :
5 Huddy 2 5.5 4,9 6.0 - i 50
"Cregk .
4 Higginse 1 4.4 4.0 4.8 i ioo
Ditch
3 Huddy 1 1.4 0.6 2.2 i 100
Creek _
3 Ird 8 2.4 0.0 §.0 7 88
Ordeyr
Trih.’g
summary | 7th 6 4.9 3.6 | g.0 3 50
Oorder
ath 1 4.3 3.8 4,8 i i0¢
n order
Sth 2 £.5 4.9 5.0 1 BQ
Order . 1
4th 1 4.4 4.0 4.8 1 i00
h Order
3th
Qrder

*Wooded Riparian corridor Scoring System

Width (£t) ¢ i-1¢% 20-39 40~50 50-79 80~-89 100+
Score L 1 2 3 4 5 6

3z



e e e A e vt poten e e

Table 12. Results of wooded riparian corridor assessnent for Looust
Craek'basin.

Btream
Order
7 Locust Creek 6 4.9 3 50
Basin
& ) Locust Creek 3 4.0 .03 -100
Bagin : .
5 Locust Creek 13 4.1 iz o2
Basin :
4 Locust Creek 15 2.7 is ipg
Basin .
3 Locust Creek 29
i Summary 66
‘ Basin

R B L

*Wooded Ripariaen Corridor Scoring Systen

Width (ft) o 1-19 z0-39 40-52  60-73  go-gg 100+
Score ¢ 1 2 3 & 5 &

BTREAK BIOTA
Eish community
Fortwaivg'apacies'rehresanting 11 families have s
distribution range that includes Locust Craek bagin (Pflieger
1878). . This typleal prairie fish community is gominated by
oyprinide that can tolerate the widely fluctuating environmental
conditions of northern Missouri streams, Thirty-seven species

have been collected in Looust Cresk basin (Table 13),
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Table 13, Fish gpecies with a distribution range which includes
Locust Creek basin. Key to status: 1 = collacted prior
to 194%; 2 = collected hetween 1945-1988; 3 = gollected

during 1988

Common Name i Stat
shortnese Gar Lepisosteys platostomus tﬁi%%
Longnose Gar Lepilsosteus osseus 2,3
Gizzard Shad Dorosoma cepedianum 3
Goldeye Hiodon alosoildes 1,3
Mooneye Hiodon tergisus 2
Northern Pike Egox lucius
Carp Cyprinus carpio 2,3
Goldfish Carassius auratus
Golden Shiner Notemigonus crysoleucas i,3
Creek Chub Semotilus atromaculstus 1,2,3 .
silver Chub Macrhybopsis storeriana 1
Speckled Chub Macrhybopsis aestivallg
suckermouth Minnow Phenacoblus mirabilis 1,2,3
Emerald Shiner Notropis atherincides
Redfin Shiner Lythrurus umbratilis 3
Bigmouth Shiner Notropis dorsalis 1,2,3
Red Shiner Cyprinella Iutrensig 1,2,3
sand Shiner Notropls stramineus 1,2,3
Western Sllvery Minnow Hybognathus argyritis
Plains Minnow Hybognathus placitus i
Bluntnose Minnow Pimephales notatus 1,2,3
Fathead Minnow Pimephales promslag 1,3
Central Stonerocller Campostoms anomalum 2,3
Bigmouth Buffalo Ictiobus cyprinellus 3
Black Buffalo Iotiobus niger
Smallmouth Buffalo Tetiobus bubalus 9
River Carpsucker Carplodes carpio 1,2,3
Quillback Carplodes cyprinus 1,3
White Sucker Catostomus commersoni 1,3
Shorthead Redhorge Hoxostoma macrolepidotum 3
Black Bullhead Amelurus melas 1,2,3
Yellow Bullhead Amelurus natalis 2,3
Channel Catfish Ictalurus punctatusg 1,2,3
Stonecat Noturus flavus : 2
Flathead catfish Pylodictis olivaris 1,2,3
Trout~perch Percopsie omiscomaycus 1,3
Largemouth Bass Micropterus salmoides 1,2,3
Green Sunfieh Lepomis cyanelilus 1,2,3
Orangespotted Sunfish Lepomis humilig 1,2,3
Bluegill Lepomis macrochirus 2,3
White Crappie Pomoxls annularig 2,3
Black Crapple Pomoxle nigromaculstus
Walleye Stizostedion vitreum
Johnny Darter Etheostoma nigrum - 3
2.3

Freshwater Drun

Aplodinotus grunniens
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Twe specles, silver chub {Macrhybopsis storeriaria) ang plains
minnow (Hybognathus placitus), have not bheen coldlected since
1945; it is unknown whether inadequate sampling or extirpation
caused by environmental change is responsibie. No threatened or
endangered species have been found in the bagin. However, twe
intolerant species, stonecat and troutwperch, have been
collected,

In the lower Grand River bagin, which includes Lnaust Creek,
fish distribution etudies have shown that 3.5 to 5.0 percent of
all fish specles found in the basin early in thig century have
been elther axt;rpated or greatly reduced in sbundanoce;
presumably &8 a result of incressed turbkildity and seéimgnt
deposition (MDNR 1984).

‘ Thirty-three fish species were collecied'in the basin during
1888 (Table 14). Cyprinide dominated the community; eleven
species compoBed 8§4% of the total nomber of individuails, gix
species of catostomids, the second most commen Tamily,
congtituted 5% of the individuals. Onnivores dominated the
trophle composition of the fish community; only two of 17 sites
had fewer than 45% of the sample as omnivores. P;scivureg

comprised & very low percentage of the community at all gites.
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Red shiner (cyprineils lutrensis) wae the nost. abundant
species (40% of all fish collected) and was found st &ll mites
except one. Bigmouth shiner (Notropis dorsalis), the second most
abundant specles, was found at all sites except two. Other
commonly collected species were oreek chub (Semotilus
atromaculatus), sand shiner (Notropis stramineus), bluntnose
wninnow (Pimephaies notatus), suckermouth minnow'(phenagobius
mirabilis), riVar carpsucker {Caipiodes carpio) , green sunfish
(Lepomls cyanellus), redfin shiner (Lythrurus Umbratilis), and
johnny darter (Etheogtoma nigrum), One introduced gpecies, carp
{Cyprinus carpio), was captured at nine sites, ai} £ifth order
and above. Trout-perch, the only intolerant gpegieg captured,
wag found at five gites; at three of the sites, 1p or mors
individuals were éellecta&5 Another intolerant species,
stonecat, ha®m been colleated previously in locust Creek, but was
not collected in 1288. Channel catfish (Ictaluruyg punctatus) ang
flathead catfieh (Pylodictis olivaris) were collected in etreams
fifth order and larger; they comprised & low Percentage of the
total number of fish at most of thess sites. Howevgr, these two
species represented overlfive pPercent of the fimhesg collected at
twe unchannelized seventh order sites, - ‘

The sbundance of tolerant ang omnivorous fishes vwe saw in

Locust Creek fish communities was the result of the extensive

degradation of fish habitat in the basin. is Locust Creek

habitat conditione becane degraded, the proportion of intolerant

species decreased and the proportion of tolarant species
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increased. Likewise, the Proportion of omnivoreg increased
because Locust Creek habitat degradation caused a deciine in the
macroinvertebrate food base, and the opportunigtic habits of
omnivorous fish made them more successful than specialized
foraders.

Channelization had a consistent and dramatic negative impact
on the fish community. This was generally true throughout tha
besin, except for Locust Creek at Rocky Ford Rccess which had a
low water croseing that created a pool with water depthe greatey
than the other channelized sites. Twenty spaclies were collected
at this site compared to an average of 13.6 species fop
channelized sites on fourth, fifth and sixth order streams in the
basin., This site di4 not represent the typical habitat for &
channelized reach of stream, bﬁt'di& show fhe effect of water
depth on the diversity of the fish community despite ether
habitat conditlions.

Channelization affected the trophic composition ang species
richness of Locust Creek basin figh communities, e average
number of omniverous species per site was 17% Yreater {n
channelized sites. Sites with the highest overall fieh community
diversity and highest sunfish diversity were unchannelized. In
addition, four of the five sites wvhere trout-perch were collected
were unchannalized.

Abundance of channel and flathead catfish was inversely
related to channelization. Higher average numbers of channel ang

flathead catfish longer than 11 inches were foung at
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unchannelized sites, exaept in tha ralatively'cieep water upstreanm
of the low water crossing at Rocky Ford Access. There were also
higher average numbers of channel and flathead catfish of all
sizes at unchannelized sites,

An inverse relationship existed betwesn coxridor width ang
the number of omnivores at a site, Sites with corridors less
than 100 feet wide had, on average, 22% wmore omnivorous species
per site. Species richness was lower at gites having narrow
corridors., An average of 13 species were found in narrow
corridor sltes compared to an average of 16 species in wide
corridor sites. Abundance of channel and flathead catfish wasg

not affected by corridor width.

Fish stockings

Locust Creek was sampled near Pershing Btate Pérk in 1use,
Carp and river carpsucker were the dominant tpecies. At that
time 1t was felt there wag sufficient water clarity and available
forage for survival of spotted hass {Micropterus°punctulatus}¢
However, no record of spotted bass being stocked exists (memo

from J. Congdon to Fisheries, Mpe 19263} . Alsc during iseg,

. Representative Robert DeVoy of Brookfield requested that MDC

review the possibility of a channel catfish put-and-take fighery
in Locust Creek at Pershing State Park. This idea was rejected
because of limited fish production facllities and the potential
of fish moving out of the intensive fishing area, Approximately

86 largemouth bass (3-22 in lonyg) were stocked in Locust Creek
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near Jo shelby Lake on Fountain Grove Conservation Apea (Linn
Co.} in September, 1974 (note by G.D. Hickman 1974), but there

ars no recent survey records to indicate stocking results.

Although few data are available, the 1386 Statewide angler
survey shows catfish and carp as the primary spoxtfish sought by
anglers In this basin (Steve Weithman, MDc, unpublished data),
Bportfishing for centrarchids is limiteq because of low numbers
due to poor habitat conditions.

Information on population dynamice of £ish within streans of
the basin is limited. Channel catfish collected frep Locust
Cresk Wildlife Area in 1988 averaged 2.6, 5.0, and 9.0 inches at
ages 1-3, r@aﬁectivaly; data for succeeding yearg vere-
ingufficient to acourately describe growth. Thig growth im
gimilar to that of channel catfigh collected from the lower 8alt
River (Purkett 1958). The length frequency distribution of
channel catfish from &1l 1988 Locust Creek basin sampling sites
also shows peake which correspond with age/growth information
(Fig. 2). BSamples contained few channel and Tlathead catfish
longer thag 16 inches (Pig. 2 ang 3}. More inteng;ve S&mpligg'
and creel dats are required to determine the status of the
fishery. Statewide limits and regulations apply in Loocust Creek

basin,
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Aguatic invertebrates

MDC entered into a cocperative agreement with the Missouri
Cooperative Fish and Wildlife Research Unit in 31988 to examine
the aquatic macroinvertebrate fauna of selected central Missouri
gtreama. Thig study resulted in s compilation of baseline datg
on aguatlic invertebrate community structure ang biomass in al1
major habitat types (Fantz 1893). One of thec:ollactiqp sites
was on Locust Creek Conservation Area (Table 15), Results
indicate that the average density and biomass Cf doninant taxa
ranged from 441 to 712 individuals/m? and from 573 to 2274 ng/n?,
respectively (Table 16). Because of the greater hiomase (mg/w?)
of aquatic invertebrates founad in snag and riffle habitats, and
because of the low percentage of avallability of these habitats
{(<1.0% combined), it was concluded that an increase in these
habitats would have a beneficia) effect on invertebrate
production in Locust Cresk,

An extensive investigation of nalades has not been completed
for Locust Creek basin. Oesch (1984} reported no mussels
ocoeurring within the bagin. Excessive inputs of animal waste and
eilt were responsible for the sxtirpation of Russels from north-

western and north-central Missouri streams (O=ech 1984},
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Table 15, Qualitative description of
: in Locust Creek at the Locu

aquatic invertebrate fauna
st Creek Conservation Ares.

Biptera Chironomidae .
Simuliidae Simaiium
 Tipulidae Pedicia
Culicidae
Trichoptera Philopotamidaae Chimarra
) H dropsychidae Hydropsyche |
| Ephenmeroptera Heptageniidae Stenonema —d
| Cligoneuriidae Isonychia i
Caenidae Caenia :
Ephemeridae Hexagenia
Baetidae Baetig
Coleoptera Staphylinidee n
Elnidae S8tenelmis P
Hoteridae Notdmicruﬁ
Dytiscidae Dytiscus -
Odonata Comphidae Gomphus *ﬁ
Coenagrionidae Protallggma
Megalopters Sialidaa 8ialig %
Oligocheata ]!
L Amphipoda e _]J

Table 16. Averag
invertebrates occurr

Creek Conservation Area.

Habitat

ing in Locust ¢

Dengity (number/m*) Biomase ‘(mg/mz)
ﬁxiffle 441 2,274
Bnag 712 1,312
élay, 8ilt, SBand, Gravel 573
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One obstacle to managing Locust Creek fishes is ¢he 1ack of
information on what constitutge a healthy, stable community or
population. fThe status of intolerant or unigue species, and the
overall integrity of fish communities in Locust creek basin are
relatively unknown.

Management emphasis for Locust Creek basin will incorporata-
angler preferences reflected in the statewide angler Burvey,
vhile being realistic shout the potential of aguatic habitat
(improved or exiating) in the bagin. Although there may be
potential for a better fishery, the limited information svailable
suggests fish communities are currently deminated by species that
tolerate sedimentation and other forms of habltat deqradatian.
Few large watfish were collected, indicating a need for better
habitat and/or improved sampling methods. Steps to improve .
habitat for large catfish should probably be initiated on mpe

areas and then expanded as our knowledge growe.

Hahitat

& wajor problem affecting the Locust Creek basin fishery is
sediment. Degradation of aquatic habitats ig exacerbated by
channelization and corridor timber clearing. Thege activities
reduce the amount of ingtream cover and pool and riffle habitat

in streams,
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Assisting private landowners with proper watersheq,
floodplain, and stream nanagement represent the Yreatest
opportunity to merpve habitat in th§ basin. Efforts should
concentrate on making information available to landowners, the
public and other agencies regarding proper waterﬁhad management
techniques and providing asgistance to implement thage
techniques. Opportunities to protect unique areas, such as the
unchannelized reaches, include easements under the PL-566 program

and an expansion of MDC’s Stream Stewardship Program,

Public

In addition to the lack of public understanding of proper
stream management techniques, there is little public tamiliarity
or sppreciation with the potential for stream rescurce recreation
in northern Missouri. Without public understanding and support

for streams, any stream resource improvement will pe ghort-tarn,

Objectives for the Locust Creek basin plan are strategic and
address the Missourl Department of Conservation Strategic Plan,(
Fisherles Division Operational Plan (FY 95-92), Stream Areas
Program Plan, the Stream Aocess Acquisition Plan, ang the
fisheries~related problems and appoxtunities relsed in the
previous sections of this plan. aquatic habitat (including water

gquality}), blotic communities and recreational use are the three
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major areas addressed. A1l ocbjectives and taske are listed in
order of priority under the appropriate category. Completion of
thege objectives will depend upon their status angd briority in
Fisheries Division operational plan, thae availability of nanpower

and funds, and cooperation from other Divisions ang agencies.

GOBL I:  INPROVE AQUATIC EABITAT CONDITIONS, INCLUDING WATER
QUALITY AND QUANTITY, OF THE LOGUST CREEK BASIN TO MERT
THE NEEDS OF NATIVE AQUATIC SPECIES WHILE ACCOMMODATING
SOCIETY'S DEMANDS FOR WATER AND RGRICULTURAL
PRODUCTION.

gtatuss Stream habitat values are low within the Looust Creck
basin; streams suffer from ndnﬁpeint pollution. ppor watershed
nanagement practices, channelization and clearing of native
riparian vegetation have leg te excessive sang bedloads that
embed riffles and £ill deeper areas. Other problems are caused
by sedimentation, turbidity ang reduced discharges at joy flows.,
Streambank condition was generally fair to good. Instream cover
&nd depth were generally poor at moa@ sites in the basip, Two
unigue, unchannelized reaches remain in the basin, ‘localized
enimal waste problems resulting from pasture ¥unoff and livestook
grazing in or near streanm channale also occur. Point source
problemg are primarily sewage discharges. Figh habitat and water

quality are degraded by low flows.
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objective 1.1: Water quality neating state starrdards

Strategy: Full implementation of the Upper Locuigt Craek and East
Locust Creek PIL-566 watershed projects will reduce turbidity and
gedimentation problems. Extension of the Upper Locust Creek
project to include Linn ang Chariton counties woulg daecrease non-
point pollution probleme in the entire basin. While much of the
cbserved low flow problem can be attributable to sampling during
& drought, low flow problems are & legitimate concern,
Integration of low flow augmentation features intog PL-566
impoundments would help fish habitat and water quality.

Enforcement of existing state and federal water quality
regulations will reduce the number of point and non-point water
quality viclations, eepecially those dealing with sewage
effluents and runoff from livestock feed lots,

Increasing the awareneqs of landowners and youth about their
roles in improving local water guality will generate more local
interest in water guality problems and soluticns. we asgume that
private land use ie the main cause of major pollution problems in
the basin. Grass roots eduoation of landowners and youth will be

necessary before water quality probiems are 5er£ousiy addresesed.

*Include Linn and Chariton countles in the Upper Locust
Creek PL-~566 watershed project,
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*Integrate low flow augmentation techniques into pL-566

impoundmentg,

*Review NPDES, 404 and other permits ang recommend measures
to protect aquatic communities and insure that low flow
discharges are sufficient +o dilute sewage wnd feeq lot

. runoff.

*hssist appropriate regulatory agencles in detecting
environmental violations such as improperly treated sewage

discharge, livestock waste runoff, eto,

*Involve STREAM TEAMs in water gquality monitoring and

advocacy in the Locust Creek basin,

#Increase landowner and youth knowledge of point and non-
point pollution probiems and their sclutions through

workshops, lectures, and stream-oriented fielg trips,

*Incorporate water quality improvement technigues into
educational materials used by local Vocational Agriculture

instructors.

*Incorporate seining basin streams in the company of mpc
fisheries biologists into Missouri Angler Program field

tripe.

49



¥Promote the use of water quality improvement techniques

through the popular and agricultural media in the bagin.,

dhjectiva J.2¢ On third order and larger streams, establish
tinmbered riparian corridors maeting MDC stream guidslines; pools
containing woody debris for instream cover; adecuate low flow
depths in a majority of pools in the basin; increased riffle/pool

development; and all streambanks stable.

Btrategy: Cooperation with landowners will be Necessary to
demonstrate economically feasible streambank, riparian ang
instream cover improvement on private langs. kdvertising,
prowoting and providing technical assistance ang ingentives will
enCourags implementaticn of gound stream management practicaa.
Improving stream habitat conditions on public lande can also be
acoomplished by installiing improvement prajects on MDC lande and
those of other agencies through cooperative prejects, Monitoring
habitat conditions will better document adverse impacts of
charnelization and sedimentation and monitor the progress of
recovery efforte. Regulatory remedies wiil help reduce impacts

from gtream davelcpmant projects,

*Maintain and promote strean improvement demonstration

projects on MDC areas and private lands.
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*Promote stream management incentive programs through

traditional and agricultura) media.

*Regularly sponsor gtream Ranagement workehops in the basin.

*Increase landowner avareness of MDC gtream prograss and the
econoric benefits or well-managed gtreams through SWCD and

Farm Bureau coecperative Programe at the county lgvel.

*Provide organized and seis gulded tours of the Locust Creek
experimental stream management area for landowners and

government agencies.

*Monitor habltat conditions regularly using remote gensing,

hellcopter reconnaiseance ang channal morphology transects,

*Improve &nd maintain stream ang riparian corridors on the
Locust Creek and Fountain Grove Conservation areas, Henry’s
Mill and Rocky Ford ae&esses, and any new Mpc areas acguired

with stream frontage in the Locust Creek basip,

*Cooperate with DNR-State Parks on habitat improvement
projects within Pershing State Park.
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*Establish Special Area Land Treatment (SAL™) or PL-566
watershed projects on selected wﬁteraheda to improve siream
corridor management by cooperating with local agricultural
agency programs and by offering stream incentive programs to

assist in project implementation,

*Provide technical recommendations to all landowners
requesting assistance ang willing to establiah ang maintain

a forested riparian cerridor,

*Review all 404, dredging, bridge construction or other
development projects for lmpacts to streams in the Locust
Creek basgin and recommend changes to maintain, improve or

pretect aquatic habitats,

*Encourage legislation to control stream channelization and

limit riparian forest alearing.

*Encourage STREAM TEAMs to undertake specific strean

improvement projects.

objective 1.3: Unigue Locust Creek basin aquatjc habitats

identified and protected frowm development or degradation,

8trategy: Acguisition and cooperation with ether agencies ang

organizations can provide better menagement of Unigue areas. Two

52
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unchannelized reaches (a 28 mile reach in Sullivan County and a
17 mile reach from the Grand River confluence to Pershing State

Park) will be emphasized.

*Place higher priority for technical Bervices on landowners

within these two reaches.

*Obtain protective easemente for upstream unchannelized

reaches through the Upper Locust Creek Watershed project.

*Protect lower unchannelized reach through acquisition,

landowner easements and LOPg.

*Sample fish populations and susess habitat ‘conditions or
features within the basin to further define and delineate
other unigue habitats.

GORL II: MRINTAIN ECOLOGXCALLY BALANCED COMMUNITIES OF NATIVE
AQUATIC ORGANISHE WHILE ACCOMMODATING ANGLER DEMANDS
FOR QUALITY PISHING

Status: We collected 33 species of fish in the Locust Creek
basin. The community iz dominated by minnows representing
typical prairie fishes that tolerate widely fluctuating
environmental conditions. Sufficient sampling te assess the

status of these populations has not been completed. Several
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insectivorous minnows ae well ag other fish and
macroinvertebrates may serve as indicator specles for water
quality and habitat problems, but they too have not baen
asgeesed. Catfish ang carp are most preferred by angiers in the
Locust Creek basin. While no endangered species wers found in
the basin, two unique fish gpacies ~— stonecit and trout-perch--

have been collected.

objeotive 2.1: Populations of channel and flatheag catfish
evaluated and maintained at sufficient quality to satisfy the
angling public, |

Btrategy! Resess the curvent knowledge of iotalusyrig population
perameters, habhitat requirements, movements and management
techniques available to improve fctalurig popuiations. Possible
avenues to improve populations include harvest restrictions,

habltet improvement, stocking and other methods.

#Develop standardized sampling procedures ang monitor

catfish population parameters and movements,

“Determine popﬁlation objectives which balance the pcﬁential
for good catfish populations with the demires of anglers.

*Improve catfieh populations using raéulations, stocking;

habitat improvement and other methods,
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*Datermine angler harvest, species preference and fishing
pressure and make recommendations to improwve the quality of
fishing.

objective 2.2: Populations of native non-game ishes assessed

and maintained at or above current levels in the basin.

Strategys Regularly assess the status of fish communities,
including uniqgue species such as stonecat and trout-perch. We
asgume that the decline in the gdiversity ana abundance of none
gane fishes in the Grand River besin ig largely related to land
use changes over the last 100 yYears. Implementation of watershed
projects, water quality improvements and strean habitat
improvements will help reverse the decline in habitat quality,
but progress is likely to be slow. Techniques te¢ maintain or
improve non-game fishes will depend on the species and the
Lniting factor(s). We also assume that other aquatic

communities will improve as conditions for non-game figh improve.

*Develop standard sampling tachn;quea for assessing fish
communities, including the usge of indicator species, and
inplement a menitoring program to track trends in gpaties:

diversity and abundance.

#Protect or enhance fish specles diversity ang abundance, as

well as stonecat and trout-perch populations using
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regulations, stocking, habitat inmprovement and other

techniques.

GORI IXX: INCHERSE THE RECREATIONAL POTENTIAL OF THE AQUATIC
‘REBOURCES IN THE LOCUST CREEX BABIN WITHOUT DEGRADING
PORULATIONS OF WATIVE AQUATIC ORGANISMa

Status: The types and amount of rublic use (ex¥cluding fishing)
of Locust Creek’s streams have not been determined. Public
accees to streams ie limited to fiva areas along 134 miles of
floatakle streams (5th order and larger). To date, no afforts
have been made to publicize recreationsl oppertunities in the

bhagin.

Objective 3.1t Accese sites, bank fishing areas and trailis

developed in sufficient numbers to accommodate public use.

gtrategies: The Department strategic plan anticipates &N
increase In stream use because of an overall incresse in the
levels of fishing. We assume the demand for Wore fishing areas '
in the State will result in more stream anglers. we must also
deternine thé level of public satisfaction with existing
recreational opportunities and undertake scqguisition and

development projects to Improve those opportunities,

£6



O ———

*Improve bank fishing and other strean baseq recraatic aj

opportunities on MDC landgg i, the basip
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*Facilitate the adoption of Locust Creek by interested
groups such as STREAM TEANMs,

*Produce one 50 c article, one pamphlet
or brochure and one "Missouri Outdoors" video promoting
aguatic wildlife-based recreational opportunities in the

Locust Cresk baein.

¥Include Locust Creek in future revisions 0f ®Floating in

North Missouri" and other float~orientad Publications.
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Appendix 1A. Btresw order, link magnitude, and downstream link
clageifications are provided for the mouth of each 3rd order and
larger stream in Locust Creek basin.

Rame Maximuam Link Downstrean
Crder
Locust Cresk 7 1734 8
Hickory Branch 4 69 7
Higging Ditch 4 37 4
Unnamed 1 3 5 4
Urnnamed 2 3 10 4
Unnamed 3 3 17 7
¥uddy Creek 5 203 7
Unnamad 5 4 24 5
Unnamed & 3 & 4
Unnamed 7 3 1 5
Unnaned 8 3 8 5
Unnaned © 3 4 8
Unnamed 10 3 g 5
Unnamned 11 3 i1 5
Unnamed 12 3 1i 5
Unnamed 13 4 26 5
Unnamed 14 3 4 4
Unnamed 1§ 3 7 4
Unnamed 16 3 is i
Unnaged 17 3 8 7
Unnamed 18 4 38 ¥
Uninamed 19 2 18 4§
Unnamed 20 4 il 7
Unnamed 21 3 7 4
Unnamed 22 3 ‘ 14 7
Strawberry Branch ' 3 27 7
Couch Branch 3 21 7
Kenper Branch 3 35 7
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Haximuam

Nane Link
Order Magnltude
Unnamed 23 4 14
Unnamed 24 3 [
Unnamed 25 3 13
Lick Branch 4 30
Unnamed 26 3 13
West Locust Craek
{Bouth) &6 464
Linn Branch 4 32
Unnamed 27 3 11
Unnamed 28 3 5
Unnamed 29 4 23
Unpaned 34 3 14
Unnamed 31 5 143
Brushy Branch 4 26
Unnamed 32 3 4
Unnamed 33 3 4
Unnamed 34 4 33
Unnaned 35 3 4
Unnamed 36 3 &
Unnaned 37 3 38
Unnamed 38 3 )
Unnamed 3% 4 20
Unnamad 40 3 8
Unnaned 41 4 43
Unnamed 42 3 o)
Unnamed 43 3 14
Unnamed 44 3 23
Unnaned 45 4 ig
Unnaned 46 3 &
Unnamed 47 3 12
Unnamed 48 3 9
Unnamed 49 3 i1
Unnamed 50 3 g
Lowes Branch 4 a9
Unnamed 51 3 i2
Unnamed 52 3 11
Maire Branch 3 12
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————

Name

Maximum

Crdex . Maonitude

East Locust Cresk 5

Little East

Locust Creek

Unnamed 53
Unnamed 54
Unnamed 5%
Unnamed 56
Unnamed 57
Unnamed 58
Unnaned 59
Unnamed 60

Elmwood Branch

Unnemed 81
Unnamed 62

West Locust
Creek (North)
Unnamed 72
Unnamed 73
Unnamed 74
Unnaned 63
Unnamed 64
Unnamed 65
Unnamed 66
Unnamed 67
Rooks Branch
Unnamed 68
Urnnamed 69

Unnamned 70
Unnaned 71

Johnhson Branch

Hackett Branch

Brush Creek

Watkine Creek

Unnamed 75

Unnamad 76

£

G D D A L0 4 L2 D W I 0 KT

Ga? L2 £

| il il
BAEOCOUDNOR

26

32
63

Downstream
Link

Ah%b&hh&v&wtﬂm o



Name Maximum Link Downstrean
Order Hagnitude Link

Unnamed 77 3 ii 4

Unnamed 78 : 3 7 3

Wast Fork Locust
Creek 3 15 4
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Appendix 1B. Name and code number of third order and larger
streams {n Locust Creek basin and total mileage of gach reach
chanhelized or uncharinelized. Other columns give county and
location of downstream end of esch reach, and stream watershed
area (WA; mi?), B8treams without designated names wera asegigned a
number and designated as "Unnamed #*.

Stroam Cods  Stream Namo Ouor Comly ) RW) 8 WA River Ml Chasaclind  Unchennollszed

STI21000,000 Locust Creek 7 Clarkon % w1 e 0.031.1 13.6 7.5
S1121003.000 Locust Creck 6 Lin B % 1 LIS 4 63 00
32121000.005 Locurt Creek 5 Bullves 6 u = 374753 132 4.9
J221000.000 Locum Crock 4 Putnam & 26 M 153844 129 &4
52121000000 Locust Creck 3 Wemodh &7 20 & 94.6-96.0 05 14
52121100000 Locus! Creek $oc § 0 Charitog ¥ n wn 2.0 08
52121110.000 Hickory Branch £ L N % w® 6002 8o 24
32121110000 Kickory Branth 3 L s on % 1296 as 6.5
SEEAL10.000 Higghns Dok 4  Lie 5 ou o 9054 LY iy
S221£15,000 Higghar Diieh 3 Lim B o wu 547 0.0 17
S0 Usnnend | 3 Rt 7 2 3 4,001 6.0 6.5
SUZULL2O Unosmed 3 3 Liwe % M o= 0.0-0.3 0.0 03
52121120000 Unnamed 3 3 phm T H o» 0834 o 94
5221130000 Unnamod 4 3 L 51 n ou 0063 o1 o3
5221140.000 Musdy Creel §  Lia on ounmy 0.0-10:2 0 82
STI2I40.000 Muddy Cooel; L] Liae B N 17 10.3-18.% %) (%1
S7121140.000 Maddy Creek 3 Lise 5 1 19.346.6 03 23
SAHI41000 Unaxmed § LT ST M 11 0006 6o 0
52121841000 Upmamod 5 3 L 7 o# ou 04618 50 12
STIIEI41.560 Unnamed & 3  Lim T om ou 0.00.5 6.0 05
SA42.003 Upnamed 7 3 Lim 5 W s 0.00.5 0o o3
FHHHI000 Vonumed § 3 Lias I w mn 0010 0.0 i0
ENIHA4.000 Unntmed © 3 i B @ 500, 0.0 Y
SH 14500 Unsamed 10 3 Ling 8 X » 0.056 0. 1.6
S2121140.000 Unmsemend 21 3 T % W » 0003 00 83
S2IZII47.000 Utnsmed 12 2 L LU 0.0-0.3 08 a3
S2U74145.000 Unnamed 13 4 Lhg 550 17 38 2.0-08 ‘ s o8
S22 HE000 Upnsmd 13 ¥ Lian ¥ ®n 1 0827 04 L5
S 48100 Unnamed 14 3 Lim R o»n 7 0.0.0.3 (X} a2
STII4000 Unnamed 13 3 idon ® w m 8.042 6.0 02
52212000600 Lovus Creck Sec 2 6 L g on o 0.0 o0
SEEI210.000 Upnamad 6 3 Lin 0 35 0038 X 28
SUNN0.00 Usnemed 17 3 ikm 5 a0 % 0.040.5 61 o0
320,000 Vonsned 18 4 Lians 8 2 123 00053 0.0 03
SNZI0.000 Uonemed 18 3 Lia 55 a2 0345 08 5
$211231.000 Unoamed 1S 3 Liwe 2 1 n 0042 03 59
SHTI240,000  Unosmed 30 4 Lis 8 1 24 0.00.3 o3 o0
S21H2M40.00¢ Unnasted 2 3 ihs - A | 8313 07 03
52121341000 Unsaned 31 3 ihs 5 A n 8,001 0.3 . 0.0
INTS0.000 Unsamed 27 3 L % A w0 0.62.5 . 0.0 2.9
SAHLU000 Locust Creek See 3 0  Lis 8 ow 0.0 op
SHII0000 Sinwbeny Branch 3 Lm B 2 w G050 0.0 50
SUN0.000 Coveh Brih 3 Limm % o 2 €023 0.0 2%
SHZIIIOAG Keoupor Bremck 3 L 8 2 33 8.05.7 0.6 54
5220008 Vonemed 23 4 Lise ¥ o s 0.00.4 0.0 04
$321340.000  Unaamed 23 3 Liss 2 n = 0609 on D3
S2121341.000  Uanamed 28 I ¥ L I+ 0.0-C6 oe 06
S1121350,000  Upnamed 25 3 Lis L 11 0,031 14 i
S2UZISH0000 Lick Brenck 4 L L TR Y 6008 04 01
SNZIB60000 Lick Broack ¥ Lo - L 1148 0.0 55
SE121365.000 Unsamad 46 3 Lim 52 0 00 o0 is
$2321400.000 Locust Creek: Soc 4 ¢ Liw ¥ n 2 0.0 0.8

&5



Siream Code

SH21410.000
$H28410.000
SZEIA10.000
52021416,000
S3121411.000
SH4TL 100
S221411.500
SHIALL110
52120411200
SH41100
$2121411.300
s7 411310
52121414 A%
5212141140
SUNN411.400
S AW
s212i411.410

5221451411

b I IEINE ]
S221411 420
2141 40
22145142
SN AR
SH2MLLA0
5212411 Ad0
52120412.000
SH21452.100
52121412000
S50
Sz AD
S2330443.200
praribiyieli]
5221412210
21412300
32121412400
S2621412.400
5121412410
S22 1Z.500
SHI1612.600
2121412706
F2RZ1420.000
2F1430.00
52126430000
52921431000
S2E21432.000
SE21440.000
32 31450.000
2421430.000
52120450.000
32121450.000
SHI24451.0600
S2IZ1458.000
S2E21431,100
3202451200
SH25451 .00
J24284355.219
SHIMSLIN
32124451.300
S221452.000
52124453.000
52121434, 000
S2121455.000
52121456.000

Binam Raoe

Weat Locust Croek (5
Weat Looust Creck: {8)
Weat Losust Creek (8}
Weat Locasl Cresk (8)
Weat 1.0, () Sect, |
Lina Brenck
FHioa Branck
Linnamed 277
Uonaowd 28
Unnamed 29

Unasmest 3§
Woat L.C, (8) et B
Unoxmiod 39
Unnamed 3§
Usneped 40
Unremed 41
Unnsmed 4§
Ustsmed 47
Unnamod 43
Unnumed 44
tansaned 45
Unnamod 45
Upnamad 44
Unpaswd 4T
Unosied 43
Unoamed 4%
Unnemed 50
Lowes Brasch
Lowes Braseh
Usnasmed 5§
Unnamed ¥7
Mairs Branch
Buni Loguet Creslt
Erel Locunt Croel:
Easf Locws Creek
Litts Basf Locust
Liiths Bast Lacust
Lhille Bast Tocuwnt
Unnamed 53 ©
Unnamed 54
Usnsmed 34

Faw P Croedy
Unnamed §5
Unnamed 55
Unsaeod S7
Unnsawd 5§
Unnansed 5§
Uenamed £
Himwood Drasek

Order  County

mwmwumwmt,aa.um&uw#.muuww&uwwwmugumwwhwmagmuuwu&.uuuamamuuAmuu.ﬁ.ou&mu

Llan
Bellivan
Sullivan

iU U

Suliivay
BuRivan
Bullivas
Bullivas
Eylliva

Bullbvan

03 R(W)

2z2238zzvasy

-]
-+

&ﬂ%%&&ﬁazzzﬁ%zi&&8&8888&&8&&33&5&3338%3&222232&28

28
2t
2
i
i
n
2
n
n
u
u
o
o
#
4]
2
2
u
i
2
u
41
3]
i3
2t
2
u
2}
]
1!
ai
un
2
i;
2t
i

-1

LR E S A R R Y

]

PHBR.8BR.

£K§£¢aﬂﬂsxsagmwsssaxa&auﬂquauzaaa
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WA River Mifes
134.6 00108
108283
%8412
12425

46 0,022
22346
0.00.1
0,0-0.1
L X ] 0.00.3
034.3
0023
139 0.04.3
4392
7280
4.4 603.0
3033
0.00.7
0.0:0.1
32 8018
1823
0502
0.040.7
3.1 0042
o005

1o 6010
ioze

8.0-04

LR 0027
2.3-3.%

0.004

0.0-0.4

0020

2.6 6662
102.%

0.0.0.1

0.02.4

Coo9

C.0-0.5

G.0-3.¢

63 0.0-3,8
4.7

8.0-1.8

0.0-2.0

6.00.5

Té4 0.0-1.9
£.9-29.5

5109

402 0.04.0
4097

%7106

0018

158 0.0-1.4
1419

.3 0048
0.034

0032

000k

0.6-15

0047

0043

04,1

&
B
49

[ 3]

00

1.9
L
0%
0.0
LY

L4
60

60
o0
o.r
6.0
1.6
LA
a0
G4
6.1
23

Upchannelized

1.9
143
7.5
82
il
14
1.2
ol
6.1
00
4.3
ig
4.3
24
0
30
0.3
o7
L
14
&5
0.2
07
37
0y

18
16
&4
23
15 ]
0.6
P2
2.0
X4
1.3
6.5
4
%]
03
1
4.5
1.8
1.0
2.0
[0 ]
0.4
b
Lt
40
4.0
0.5
LI
14
0.5
48
24
08
0.8
1.5
13
i3
a1



Birean Code

$A121457.000
52121458.000
S3121500.000
52121510000
32121520.000
52121330000
$2121540.000
5212E350.000
$2620560,000
52121560.000
3121561000
52121562.000
2121530000
52124 570,000
$2021374.000
52121600000
521216106.000
£2121650,000
52921611000
S2521612.000
52121633.000
S221620.000
$2121530.000
52121640.000
F2E31650.000
S2T21660.000
52121670000
S2131700.000
32EN710.000
32121720000
SHITI0

Bticen Neme

Unpemed 61
Uanwmed 62
Locust Crock 8ec §
Unnaned 83
Unnemed 64
Urpagwd 65
Vinnarmd 86
Usnamad 67
Roeke Bouck
Rooks Branch
Unsixned 84
Unnsmed 69
Uansmed 70
Ucsamed 7¢
Ueamed 74
Locus! Creek Sos 6
Wear L.C, (North)
Weat L.C. (Nonk}
Unnamed T3
Unopmed 72
Unoamed 74
Johasms Branck
Mackett Bronch
Brush Creck -
Wetkdns Creol
Hunaoed 75
Venamed 76
Locedt Cik Scct, 7
Unnamed 77

West Fork L.,
Uromsmed 74

£
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3
c
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i
i

0.0.1.2
0041

6.50.7
0.6-0.2
0032
0022
6.0-1.3
2.8 0.04.6
4.67.3
0009
06-1.4
0001
02.4.¢
0055

-~
Za

558 0.012.3
123984
01,4
0005
0.02.0
0.0-1.4
0.0
6004
6023
6017
0.54.5

0028
004,83
8.0-5.1

Chaanslized
40

00
0.0
0,0
op
00
o0
LEC

80
ot
0.0
0o
50
0.0
85
00

0.3
oo
B4

&0
18
o0
0.6
114
6.0

Uncheareiised

1.z
4.1
o0
oF
032
22
23
13
4.6
22
.5

02
09
13

&7
52
o9
G.}
1.3
14
0.8
00
1
1.7
44
0.0

4.6
31



Appendix 2. Gradient pProfileg £
‘ or fourth order
:ﬁzzmgoénsggzust: Creek basin. Gradient profile:ngnégigzrriv
desiior.st n:m reaches third order ang larger. Streanms witﬁr t
. me were assigned a number and listed as “Unnamagu
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n
Insignifi- |doderate in Mangive Hapsive
bank {unaccept- lcant gmall Yraguency and feidings fullings
Erosion |able trosm; elre; slumping]in in most
jexosion or [mostly and caving isolated of the
hank healed over;|aevident- arame reach
feaving bank . terosion
bank soil 8lightly potantial in
jprotected leroding €ll storm
or soll ovantg: bank
[Eyps moderataly
[ercsion eroding
rogistant
Lstrenmbank Streambankse |Streambanks Stxsambanks - {Very Hone
Protecticn {fcomprised vompriged of dominated by leparee
I of traes non-woody non«woody non=woody
and shrube |vagatation vagetation vegetation
i indlecative lindicative with eparse h
of a climsxiof early mature troes
community; |steges of and shrubs
bank insufficlent
otherwise Istabilisza- Jto protact
 controlled |tion banks
Kinfmum >10G* 50°~100" 257 =501 5'-25 ¥o
Corridor corridoy
Width
Riparian Riparien Riparian Riparian area Riparian area bare of
Vegetation |jares ares lacking!lacking trees vagetation, used fopr
Quality composed of |trees; with land ghrubgy row=ogrop production
4 dense thick shrubsibut graes and |or with graer and
ptand of &and ground weed cover wead cover having
unevan aged|vegetation |with xoot reot systems
treas and systemz incapable of
shrubs vapable of Preventing flood
preventing soouy
fiood scour
Riparian Hinimal Hoderats Savere Impsdt
Land Use Inpact Impact
Channel Condition
Average Average pool Average pool hverage I
Max imum Ordsr depth depth pool depth
Pool Depth |1 - 3 >3 1,67 « ar <l.5°
4 bl $ »E ¢ 37 - 144 (3!
>6 >10° 5¢ ~ 10¢ <5
Instrean More than [20-60 root~ |1-20 rootwads, {Reach hag
Cover 60 root~ wads, submerged logeino
wade, gubmerged - for boulders lnetream
submerged {logs or >2' dia. /ni oovar
loge or boulders >2¢
boulders dia, fmi

>2' dia. /mi
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jWater Quality rating based on obperver’s Professional
| Judgemant 3 -

i o channel-iChannel Channel alterationm sre msignificant
Hizetion; alterations v °
|cleering or{minor and

snaggingy {impacte ars
jor channel [minimal

Streambag A B o] D B
Condition

Subatrate & Boulder % Cobble % Gravel ¥ Sand % Bilg
Compomition fi (> 12v) {3"=11,5"}) (0.,19"=~2,94y

Embeddeness || >5% 5-25% 25-50% 50-75% >75% ﬂ
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