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Introduction

The former National Zinc site is a smelter facility located in Cherryvale, Montgomery
County, Kansas. An unnamed intermittent stream drains the site before entering Drum Creek, a
tributary of the Verdigns River. Elevated levels of heavy metals have been detected in soils,
ground water, surface water and sediments adjacent to and downstream of the site drainage.
Precipitation events causing changes in flow rates may subject both terrestrial and aquatic
wildlife downstream of the former National Zinc site to periods of elevated levels of heavy
metals. The Kansas Department of Health and Environment (KDHE), the Kansas Department of
Wildlife and Parks (KDWP}) and the United States Fish and Wildlife Service (USFWS) recently
performed a preliminary biological assessment sampling habitat, fish and macroinvertebrate
populations at five sample sites on one occasion. Three sample locations (sites 55, 56, and 53)
were upstream of the Drum Creek confluence with the unnamed tributary draining the former
National Zinc site, and two sites (57 and 54) were located downstream.
Methods
Habitat

Habitat was sampled by measuring the total length of each site and dividing each site into
eleven equivalent transects. The stream width was measured along each transect and a
Channel/Riparian Cross-Section & Thalweg Profile performed per transect. Total site area was
estimated by multiplying total length by mean width. An estimate of “wadeable area™ was made
by visual observation. This estimate is made to determine what percentage of the site could be
accessed by the field crew and sampled by the selected gear. In addition, a Habitat Development
Score was computed for macrohabitat types using a Habitat Development Index (HDI) for each

site.



Fish

Fish communities were sampled at the five locations previously described on Drum
Creek. For the purposes of this evaluation, fish results for the upstream site (55) were used as
the unaffected condition to which the remaining sites were compared. Fish were captured by
electrofishing or seining at each site. All fish samples were combined into appropriately sized
floating mesh cages for identification and enumeration. All fish were stored, identified and
enumerated together with no effort made to evaluate the efficiencies or differences between the
two sampling methods. Total electrofishing time was recorded in seconds (sec) by a built in
clock on the electrofishing unit. An estimate of total area electrofished and total area seined was
made by visual observation. Fish were identified to the species level and enumerated in the field
before being released at each site. A representative subsample of “juggable” size fish was placed
in one-gallon containers and preserved in a 10% formalin solution. The preserved fish were
identified to the species level (where possible) and enumerated at Kansas State University.
Macroinvertebrates

Macroinvertebrates were collected using D-frame kicknets within wadeable habitats.
Specimens were picked out of debris collected at each stream transect using forceps and
preserved in 70% ethanol solution for identification to species level (where possible) at KDHE.
Additionally, methodology in which personnel collect specimens from the best habitats available
throughout the site, on a time-restricted basis, was utilized. For the purposes of this evaluation,

macroinvertebrate results for the upstream site (55) were used as the unaffected condition to

which the remaining sites were compared.
Results

Habitat

Sites 53, 55, 56 and 57 all had a HDI score of 7. Site 54 had a HDI score of 21. Sites 53,

55, 56 and 57 consisted of only a pool-designated macrohabitat. Site 54 had all three



macrohabitat types present consisting of a riffle, run and pool. Observed land use and
disturbances associated with site 53 consisted of low trash/litter, surface films, a former bridge
and moderate agricultural pasture. Unused land at site 53 consisted of low amounts of forest and
grassland prairie. Land use and disturbances observed at site 55 included high levels of trash and
dumping, an old bridge, moderate agricultural pasture, low intensity of surface films and roads.
Land unused at site 55 included low intensities of forest and moderate intensities of grassland
prairie. It 1s noted that site 55 was used as our intended upstream reference in which all other
sites were compared for the purposes of this report. Site 56 consisted of low intensity residential,
maintained lawns and roads. Moderate crop and pasture for agricultural use was observed.
Unused land at site 56 consisted of low intensity forests and grassland prairie. Site 57 had low
intensity impacts from residential, pipes, drains and roads. Moderate surface film and industry
were observed at this site. Agricultural land use was moderate for pasture and livestock. Unused
land for site 57 consisted of low intensity forest and moderate grassland prairie. Low intensity
use and disturbance was observed at site 54 for residential, maintained yards, pipes, drains,
roads, trash, surface films and livestock. Moderate intensity was observed in the use of land for
crops. Unused land portions consisted of low intensity forest and grassland prairie. Habitat was
generally hmited to leaf packs and woody debris.
Fish

Sampling Effort

There was a large amount of variation in the total area sampled at each of the sites.
Upstream sites 55 and 56 consisted of 3,546 m” sampled per site; 5,019 m’ composed the arca
sampled for site 53; at site 57, 6,150 m’ composed the area sampled while site 54 had an area
sampled of 1904.4 m*. Site 57 was over 3.2 times as large as site 54. The percent of area
shocked was relatively consistent, ranging from a minimum of 70% at site 57 to a maximum of

80% at site 56. Approximately 75% of the total area was sampled at the remaining three sites.



Due to more time being spent sampling on larger sites, there were resulting variations in
electrofishing time. Site 55 was sampled for 3,485 sec, site 56 was sampled for 4,093 sec, site
53 was sampled for 4,201 sec, site 57 was sampled for 4,710 sec and site 54 was sampled for
4,093 sec. The variation in electrofishing time closely mirrors the variation in site size. The area
seined was also vanable, ranging from a minimum of 40% at site 53 to a maximum of 70% at
sites 56 and 57. At the remaining sites, 65% of the area was seined.

Number of Families

There were 10 families observed across the study sites. These include Cypninidae
(minnows), Catostomidae (suckers), Ictalunidae (catfish), Poecillndae (live-bearers), Atherinidae
(silversides), Centrarchidae (sunfish), Percidae (perch and darters), Sciaenidae (drum), Clupeidae
(herring), and Lepisosteidae (gar). Of these, eight families were observed at site 55. Members
of the families Sciaenidae and Clupeidae were not observed at site 55. There was an increase of
12.5% in families present (9) at site 56 and 53. This 1s accounted for by the additional presence
of members of the family Sciaenidae. There was a 25% increase in families present (10) at site
57 (all families observed at this site) as compared to site 55 and a decrease of 12.5% in the
number of families observed at site 54. The familics not observed at this site were Sciaenidae,
Clupeidae and Lepisosteidae.

Number of Species

There were 43 different species observed across the study sites. Included in this number
are natural, identifiable hybrids of Catostomids (1) and Centrarchids (1), and a group of
Centrarchids of the genus Lepomis, which were unidentifiable to the species level from being
either young-of-the-year or hybridized individuals. These fish were identified simply as
“Lepomis spp.” The number of species (1) from the families Poecilliidae and Atherninidae were
equally represented at all sites. There were 26 species observed at site 55. There was an

increase of 15.4% in the number of species observed (30) at site 56. There were fewer species of



the families Cyprinidae and Ictaluridae, and more species of Catostomidae, Centrarchidae and
Sciaenidae at site 56 as compared to site 55. There was a 38.5% increase in total species (36)
observed at site 53. At site 53, there were more species of Catostomidae, Ictaluridae,
Centrarchidae, and Sciaenidae than at site 55. There was an increase of 26.9% in the number of
species observed (33) at site 57. Of these, there were fewer Ictaluridae species present, and more
Catostomidae, Centrarchidae, Percidae, Sciaenidae, and Clupeidae as compared to site 55. Site
54 had a 7.7% increase in total species (28) as compared to site 55. There were fewer
representatives of the families Catostomidae and Lepisosteidae, and more Ictaluridae and
Percidae at site 54 as compared to site 55.

Number of Individuals

There were 2,760 individual fish observed at site 55 and 2,028 at site 56. This represents
a decline of 26.5% at site 56. This decline is represented by a large decrease in the number of
individuals of the families Cyprinidae, Ictaluridae, Poecilliidae, and Atherinidae, and a smaller
increase in the number of individuals from the families Catostomidae, Centrarchidae, Percidae,
Sciaenidae, and Lepisosteidae. There was a decrease of 32.9% (1,852) at site 53. This total
decline is represented by a large decrease in the number of individuals of the families
Cyprinidae, Ictaluridae, Poecilliidae, Percidae and a smaller increase in the number of
individuals of the families Catostomidae, Atherinidae, Centrarchidae, Sciaenidae, and
Lepisosteidae. There was a decrease of 58.0% (1,158) at site 57. This total decline is
represented by a large decrease in the number of individuals from the families Cyprinidae,
Ictaluridae, Atherinidae, and Centrarchidae, with a smaller increase in the number of individuals
from the families Catostomidae, Poecilliidae, Percidae, Sciaenidae, Clupeidae, and
Lepisosteidae. There was a decrease of 8.8% (2,517) at site 54. This total decline is represented

by a large decrease in the number of individuals from the families Cyprinidae, Poecilliidae,



Centrarchidae, and Lepisosteidae, and a smaller increase in the number of individuals from the
remaining families.
Macroinvertebrates

Total Taxa

The total number of taxa observed at sites 53 and 54 were equal (38). The total number
of taxa observed at sites 55, 56 and 57 were 37, 34 and 40, respectively. An increase in number
of taxa of 2.6% was observed at sites 53 and 54 compared to upstream site 55. The number of
taxa decreased by 8.1% at site 56. Site 57 demonstrated an increase of 7.5%. Diptera (flies)
represented the dominant order at sites 53, 54, 56 and 57, Wi[_h the number of taxa observed
being 15, 10, 11 and 13, respectively. Nine taxa of the order Coleoptera (beetles) represented the

dominant order at site 55.

In the HDI samples, the total number of taxa observed at sites 55, 56, 53, 57 and 54 were
35, 36, 30, 35 and 32, respectively. A 2.9% increase in number of taxa occurred at site 56
compared to site 55. A decrease of 14.3% was observed for site 53. Site 57 remained
unchanged compared to site 55 and site 54 exhibited a decrease in number of taxa by 8.6%. The
dominant order for all sites excluding site 54 was Diptera. Sites 56 and 57 had 10 taxa in
Diptera, while sites 55 and 53 had 8 and 9 taxa, respectively. Site 54 was dominated by 6 taxa in
the order Coleoptera.

Number of Individuals

The number of individuals observed at site 55 was 310. Site 53 had 120 individuals with
a decrease of 61.3 %. Site 54, the furthest downstream site, had an increase of 42.9 % (443).
Sites 56 and 57 had decreases 0f 42.3% (179) and 7.7% (286), respectively. The most dominant
individuals observed at sites 54, 55, 56 and 57 were from the genus Caenis of the order

Ephemeroptera (mayflies). The most dominant individual at site 53 was the amphipod Hyalella

azteca.



The number of individuals observed in the HDI sample for site 55 was 148. Site 54 had
the most individuals in the HDI sample at 206. Sites 56, 53 and 57 had numbers of individuals
of 157, 139 and 166, respectively. The percent increases of 6.1%, 12.2% and 39.2% for the
number of individuals occurred at sites 56, 57 and 54, respectively. Site 53 decreased by 6.1%.
The most dominant individuals in the HDI samples were more variable than the transect samples.
Hyalella azteca was the dominant individual at sites 55 and 56. Enallagama a genus of the order
Odonata (dragonflies, damselflies), was the dominant individual at sites 53 and 57. Site 54 was
dominated by the individual, Dugesia, a member of the class Turbellaria (flatworms).
Discussion
Habitat

Low habitat diversity is commonly associated with low biodiversity and decreased
biomass. However, it is extremely difficult to measure these kinds of associations in one
sampling event, using limited techniques along a relatively short distance of stream. Time
restraints and sampling error can also play a factor in site variability for assessing habitat. The
percentage of a site that is wadeable may also affect habitat analysis.

It appears that the most downstream site (54) had the most diverse habitat relative to the
other sites, for this sampling event. All sites were dominated by leaf packs and woody debris for
habitat. Anthropogenic disturbances and land use at our unchanged, reference upstream site (55)
may have caused difficulty in interpreting data, and may not be a suitable in reference for this
sampling event. Impacts of the former National Zinc Smelter on local aquatic and terrestrial
habitats could not be fully evaluated at this time. It may be that the former National Zinc smelter
has had much broader impacts on Drum Creek that may be beyond the scope of this
investigation. It is also possible that the former National Zinc smelter has affected the entire
Verdigns watershed over time. These types of impacts are not capable of being measured with

this one sampling event on such a relatively short stretch of stream.



Fish

The largest areas sampled were sites 53 and 57, which are immediately upstream and
downstream of the confluence with the unnamed tributary, respectively. The smallest site
sampled was site 54 at the downstream end of the study area. Sites 55 and 56, at the upstream
end of the study area, were of equal size. There is a strong correlation (coefficient = 0.91; n = 5)
between site size and time spent electrofishing during this study. This correlation demonstrates a
consistent electrofishing effort across the sites. There is a weak negative correlation between site
size and percent area seined (coefficient = -0.2). Increasing the sample area or the sample effort
may increase the likelihood of collecting an additional species representing an additional family.

The distribution of fish families across a stream study area of this size would be expected
to be somewhat uniform, with some variation related to the presence of particular habitats at any
one site, collection method efficiency and effort and the number of different species representing
a particular family. There were 7 to 10 families observed across the study area. Centrarchidae
was the most diverse family present, represented by 12 species, followed by Cyprinidae (9
species), Catostomidae (8 species), Ictaluridae (5 species), and Percidae (4 species). The
families Poecilliidae, Atherinidae, Sciaenidae, Clupeidae, and Lepisosteidae were each
represented by a single species. Members of the families Sciaenidae and Clupeidae were
observed at three and one of the five sites, respectively, which is most likely a result of being
represented by a single species. This is in contrast to the families Poecilliidae and Atherinidae,
which were represented by a single species observed at each site. The collection of an additional
individual or species could affect the number of families observed at a site, considering that 5 of
the 10 families observed during this study were represented by a single species. Lepisosteidae
was observed at four of the five sites with the single species longnose gar representing < 2
individuals at any one site. There were strong correlations between site size and the number of

families observed (coefficient = 0.93). The larger sites (53 and 57) could account for increases



in families observed by contributing more habitat types, or simply more habitat of each type,
within the sampled area.

There were 43 species present across the study area, ranging from 26 to 36 present at any
one site. This number of species includes natural, identifiable hybrids of Catostomids and
Centrarchids, and a group of Centrarchids of the genus Lepomis. Individuals of this genus were
unidentifiable to the species level due to either young-of-the-year or hybridized individuals.
These fish were identified simply as “Lepomis spp.” The number of species would also be
expected to be somewhat uniform across these sites, although this measure would be more
variable than the number of families. The presence of particular habitat types, and the ability of
the collecting gear to sample all habitats, may have a significant effect on determining species
presence at a site. In addition to the aforementioned vanability in the presence of species of the
families Poecilliidae, Atherinidae, Sciaenidae, and Clupeidae, Catostomidae was also quite
variable across the study area. There was a moderate correlation between site size and the
number of species observed at each site (coefficient = 0.72). As with the distribution and
diversity of families at each site, the relative diversity of the fish species observed at the sites can
be related to the area sampled.

The more sensitive measure of a fish community would be the number of individuals at
any particular site. This measure showed the greatest variability when compared to the upper-
most site (55), from -8.8% to -58.0% across the study area. The sites with the lowest number of
individuals were 57 and 53, which are immediately downstream and upstream of the confluence
with the unnamed tributary, respectively. The sites with the most individuals were 55 and 54,
which are the farthest upstream and downstream sites, respectively. The change in number of
individuals across the study area is pnimarily observed in the number of total Cyprinids, which is
the most abundant family present. Total Cyprinids range from a maximum of 1,987 at site 55,

which is the upper-most site in the study area; to a minimum of 375 at site 53, immediately

9



below the confluence with the unnamed tributary. The most abundant species at all sites were
bluntnose minnows (Pimephales notatus), redfin shiners (Lythrurus umbratilis) or red shiners
(Cyprinella lutrensis). The number of individuals of the families Centrarchidae, Atherinidae,
and Poecilliidae is also quite variable across the sample sites. Adult, juvenile, and young-of-the-
year fish of the genus Lepomis were observed at all sites and in varying ratios amongst the genus.
Orangespotted sunfish (L. humilis), bluegill (L. macrochirus), and longear sunfish (L. megalotis)
were the most numerous species of Centrarchids at all sites. There is a strong, inverse
correlation between total area and total individuals captured (coefficient = -0.85). Sites 53 and
57, although the largest sites sampled in terms of area, yielded the smallest total number of
individual fish captured. Again, sites 53 and 57 are immediately above and below the
confluence with the unnamed tributary draining the former National Zin¢ smelter.
Macroinvertebrates

A one time sampling event of a stream this size, with generally non-existent to low flow,
bearing mostly shallow pools and poor habitat diversity, would expectantly demonstrate a fairly
uniform macroinveriebrate distribution. According to the Macroinvertebrate Biotic Index (MBI),
only sample sites 55 and 54 the most upstream and downstream sites respectively, were
considered “partially supporting™ of aquatic macroinvertebrates and contained the most number
of individuals of all the sites (310) and (443) respectively. Sites 53, 56 and 57 were considered
“not supporting” of aquatic insects. The Ephemeroptera, Plecoptera (stoneflies) and Tricoptera
(caddisflies) (EPT) Index deemed site 54 the only “partially supporting™ site; sites 53, 55, 56 and
57 were “not supporting.” Sites 55 and 56 were considered “partially supporting,” while sites
53, 54 and 57 were “not supporting” based on the EPT Abundance metric. The HDI samples for
sites 55, 53 and 57 were “not supporting™ of aquatic life and sites 56 and 54 were “partially
supporting” using the MBIL. Both the EPT Index and the EPT Abundance metrics consider all

HDI samples from Drum Creek indications of a “not supporting” system.
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Of the 34-40 taxa occurring at each site in the transect samples, between 60 and 87
percent respectively, were comprised of tolerant species. Between 39 and 81 percent of the HDI
samples were composed of tolerant species, with the two sites closest to the confluence (53 and
57) containing 81 and 73 percent tolerant species, respectively.

Not surprisingly, the order Diptera is the most tolerant to total pollutants when comparing
mean tolerance values of six aquatic insect orders. Although it was the dominant order overall, it
is surprising to observe the lack of number of individuals in all samples for this order of insect.
Typically, the number of Chironomus larvae 1s much greater as has been observed in similar
samples. Low number of individuals for this order may be an indication of detrimental effects
from elevated levels of heavy metals to bottom-dwelling, burrowing invertebrates residing in the
detritus and sediment layers.

Coleoptera (most dominant order at site 55 transect sample and 54 HDI sample) is the
second most tolerant order examined, followed by Ephemeroptera, Odonata, Tricoptera and
ending with the most sensitive Plecoptera. Only four individuals were found at site 55 (1) and
site 54 (3) of the transect samples from the order Tricoptera and no specimens were observed
from the order Plecoptera. Trichoptera individuals (12) were only observed at site 54 of the HDI
samples. No Plecoptera was observed. The very low number of individuals of Tricoptera and
absence of Plecoptera may be indication of an impacted stream.

In Kansas, the six above-mentioned aquatic insect orders demonstrate the lowest mean
tolerance to heavy metals when compared to other contaminant categories (nutrient and oxygen
demanding substances, persistent organic compounds, agricultural pesticides, salinity, suspended
solids and sediments). Ephemeroptera exhibits a known sensitivity in the presence of moderate
levels of heavy metals and 1s the most tolerant aquatic insect order (examined) for this pollutant
in Kansas. However, it is also one of the most sensitive orders when exposed to persistent

organic compounds and agricultural pesticides demonstrating a no tolerance or rare tolerance to
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moderate levels of these pollutants. The percent dominant individual for sites 54, 55, 56 and 57
was Caenis, a genus of Ephemeroptera. Of the species of Caenis known to occur in Kansas,
three are proposed to be unaffected by moderate levels of heavy metal contamination, three
exhibit known sensitivity and one is definitively sensitive. In lotic systems, Caenis are
characterized as sprawlers and climbers, feeding as collectors and gatherers. They are located
within the water column and rarely in the sediment. Based on analytical analysis of heavy
metals for Drum Creek, several heavy metals exceed Sediment Quality Guidelines (SQG's). It
appears that during precipitation events, a number of heavy metals exceed Maximum
Contaminant Levels (MCL’s) for surface waters. Under normal flow conditions, the majority of
heavy metal contamination seems to be occurring in the sediments and not in the water column.
Caenis being the most tolerant to heavy metals, the percent dominant individual in four of five
Drum Creek macroinvertebrate samples and a macroinvertebrate with a lotic habitat in the water
column, may be factors to consider in the explanation as to why there is reduced biomass and
biodiversity of macroinvertebrates in this one sampling event of Drum Creek. In addition, the
sensitivity of Caenis to exposures of agricultural pesticides and/or persistent organic compounds
was not observed for this sampling event due to the extreme intolerance all known members of
this genus exhibit in the presence of these types of pollutants and the number of individuals
collected at the Drum Creek sites.

Although the order Ephemeroptera exhibits a known sensitivity to heavy metals and is
considered the most tolerant of the aquatic insect orders examined, a definite sensitivity in the
presence of heavy metals exists in Diptera, Coleoptera, Odonata, Trichoptera and Plecoptera.
For example, Enallagama of the order Odonata is definitively sensitive to heavy metal pollution
and is considered tolerant of agricultural pesticides. Enallagama is categorized as a predatory
climber and was the dominant individual at sites 53 and 57 of the HDI samples. Like Caenis,

Enallagama spends most of the time in the water column. The presence of Enallagama could be
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used as a potential indicator for heavy metals released into the water column during and after
precipitation events. Further investigation is warranted.

The amphipod Hyalella azteca is a standard organism used in toxicity testing with heavy
metals. Detrimental effects are known to occur but several other biological and chemical
parameters must be evaluated site specifically to determine the magnitude of exposure and
impact. The presence of this species as the dominant individual at the upstream sites 55 and 56
in the HDI samples and 53 of the transect sample and virtual absence downstream alone is not
definitive for establishing impact. Further investigation is needed.

Although some species may be capable of tolerating exposure to heavy metal pollution, it
has been documented that even tolerant species demonstrate a known slower development and
reduced emergence rates when exposed to environmental levels of Cadmium, Chromium and
Zinc bound to sediment. Therefore, heavy metals are capable of producing detrimental effects in
biomass and biodiversity for these insects and others at an even greater magnitude. In particular,
bottom-dwelling invertebrate species are at higher risk due to the partitioning of heavy metals
into sediment via adsorption and water column invertebrates sustaining higher concentrations of

metals during high flow events.

Conclusion

The cumulative inabilities of the sampling methods aﬁd data interpretations to provide
clear, concise associations represent the limitations of this report. However, in comparison,
these primary results are consistent with injuries sustained from heavy metal exposures cited in
other streams of the Verdigns and Neosho watersheds. It is possible that the former National
Zinc site may have a negative impact on the unnamed intermittent stream, Drum Creck and
possibly the Verdigris River. A direct negative impact of heavy metal contamination in
surrounding water and sediment could be the underlying factor for the poor representation of

biomass and biodiversity. Poor habitat because of de-vegetation in riparian and aquatic habitats
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due to heavy metal contamination could also be a factor. A full-scale biological assessment is
warranted for the unnamed intermittent stream, Drum Creek and the Verdigris River. A
complete biological assessment may provide further scientific evidence useful in determining the
magnitude of injury. Further investigation of possible injury to biota is justified, in particular for
threatened, endangered and species in need of conservation (SINC) unionid mussel species to

determine possible bioaccumulation of heavy metals within tissue and mussel percent loss.

14



References
(2003) National Primary (and Secondary) Drinking Water Standards. EPA 816-F-03-016. U.S.

Environmental Protection Agency; Office of Water, Washington, D.C.

Barbour MT, Gerritsen J, Snyder BD and JB Stribling. (1999) Rapid Bioassessment Protocols
for Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates and Fish, 2™
Edition. EPA 841-B-99-002. U.S. Environmental Protection Agency; Office of Water;

Washington, D.C.

Cross FB and JT Collins. (1995). Fishes in Kansas, 2™ Edition. University Press of Kansas;

Lawrence, KS.

Huggins DG, Liechti PM and LC Ferrington, Jr. (1985) Guide to the Freshwater Invertebrates
of the Midwest, 2™ Edition. Technical Publication Number 11. Kansas Biological Survey The

University of Kansas; University Press of Kansas; Lawrence, KS.

Huggins DG and MF Moffett. (1988) Proposed Biotic and Habitat Indices for Use in Kansas
Streams. Report No. 35. Kansas Biological Survey The University of Kansas; University Press

of Kansas; Lawrence, KS

Kansas Department of Health and Environment, Division of Environment, Bureau of
Environmental Field Services, (2004) Kansas Water Quality Assessment. 305(b) Report.

Topeka, K5.

15



Kansas Department of Health and Environment, Division of Environment, Bureau of
Environmental Remediation. (2001) Expanded Site Inspection (ESI) Report for the Former
National Zinc Site Cherryvale, Montgomery County, Kansas; Volume 1. EPA 1D,

KSD98040698. Topeka, KS.

Kansas Department of Health and Environment, Division of Environment, Bureau of Water.

(2004) Kansas Surface Water Quality Standards: Tables of Numeric Criteria. Topeka, KS.

Lazorchak IM, Klemm DJ and DV Peck. (1998) Environmental Monitoring and Assessment
Program-Surface Waters. Field Operations and Methods for Measuring the Ecological

Conditions of Wadeable Streams. EPA-620-R-94-004F. U.S. Environmental Protection

Agency; Washington, D.C.

MacDonald DD, Ingersoll CG and TA Berger. (2000) Development and Evaluation of
Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems. Archives of

Environmental Contamination and Toxicology. 39:20-31.

Merritt RW and KW Cummins. (1996) An Introduction to the Aquatic Insects of North

America, 3" Edition. Kendall/Hunt Publishing Company; Dubuque, IA.

Smith DG. (2001) Pennak’s Freshwater Invertebrates of the United States; Porifera to

Crustacea, 4™ Edition. John Wiley and Sons Incorporated; New York, NY.

16



Ll

SA[qE L PUE SAINS1]



i i R W) —

Drum Creek Biological Sampling
Montgomery County, Kansas
“r Suraarmis iy

= Raircad
- Fomar Masonal Znc

Qﬂrl.m Creak Sampiing Locatons
100 2508 1000

For AON] vdeme Une Oty

ania Depatmend of Healn & Esvronmant
Burnau of Envronments Demes slos
Aavarumand § FRevistion Secsn

4,000

: 054 RFM 04 i

"J.-




120

100

80

60

Value

40

20

Summary of Fish Data for All Sites

Site

—»— Minutes Shocked (min)

—=— Sample Area (square
meters/100)

—e— Total Number of Species

Total Individuals (N/100)

—a— Total Number of Families



Percent

% Change of Macroinvertebrates
Using Site 55 for Comparison

60 = : =

38 R /|~ Total Number
0 B e L of Individuals

20 % Change

40 | = Total Taxa %

60 Change

-80

5b 56 53 57 54
Site



Percent

% Change of Macroinvertebrates Using Site 55
for Comparison (HDI Sample)

—&— Total Number of Individuals % Change
—m— Total Taxa % Change




Macroinvertebrate Sample
Population Composition

| B Number of
Tolerant Taxa

7 Total Number
of Individuals




Number

Macroinvertebrate Sample Population

Composition (HDI Sample)

300 i
| mNumber of
2000 dqa e

0

ey i B LA
.y g el £
i AT r o
gl 1 e Nt
¥ i
Wi i
Ay
1 O 0 - I" ; . : |
e a
i

Tolerant Taxa

Total Number
of Individuals




Site Locations

_ site# | Date | Steam | County |1/4 1/4]1/4] Section| Township| Range| Latitude | Longitude

053-RFM-04  27-Sep-04 Drum Creek Montgomery NE  SE 7

055-RFM-04_ 29-Sep-04 Drum Creek Montgomery |SE _|SE 31
056-RFM-04 | 30-Sep-04 Drum Creek Montgomery [SE  |NE 6
057-RFM-04 = 01-Oct-04 Drum Creek Montgomery SE NE 7

054-RFM-04 | 02-Sep-04 Drum Creek Montgomery NW  NE 18

1328
328

31s

a8
325

17E

17E

17E

17E

17E

37-16.613 1095-34.689
37-16.064 095-35.279
37-17.824 095-34.849

| 37-17.501 |095-34.764

37-16.379 095-34.784




Sile Number  055-RFM-04 Dale. Sept. 20, 2004 | o = I

Family  Species ) ~ Common ~ Field Identified Preserved _ITotal Collected Counts
Cyprinidae = 3 === - =1 | ——
Campnslmna anomalum Ga,nt{_a_!_s_.!grgg;uﬂar i 146, 276 ] ] 422 1987
| Cyprinella camura _ Bluntface shiner | . 1 | 23 B
_|Cyprinella lutrensis _ [Redshiner | 35 538 | 593 i
~ Lythrurus umbratilis |Redfin shiner i B4 257, | _ 341
1Pmaphales nolalus Blunlnnse minnaw I T 462 2@ 0 541
B - |Pimaphales tenelius _Sl_n‘ﬂ minnow 1 X 23 | [ 23
'Pimaphales wigilax Bullhead minnow . % 2‘5 | | 25
___Phenacobius mirabilis |Suckermouth minnow A6 3 | | 19
I .Cyprinus carpio :Commaon Cﬂ.rp x X ﬂi
Catostomidae | 1 ] 1 = |
MIM'II"ETFIB melanops ‘Spotted sucker X X 0 B
_ Maxostoma enythrurum Golden redhorse 1 x L]
|lctiobus bubalus ‘Smallmouth buffalo 3| X 5 3
Imnbusnger ) 'Black buffalo 1 ) 1j N
B .'E‘!ﬂ%.‘_’!ﬂm“““’- . __ Bigmouth buffalo | .| .| | I 0
Ictiobus spp. Hybrid buffalo 1 x 1
— vides carpio Rivercarpsucker o x  x 0
J'uh:ustumﬂ mam’:liepidntmﬂ Shorthead redhorse X X o
Ictaluridae | R s = = 1 :
~ Ameiurus melas _Black bullhead LI | | Q 14
_Ameiurus natalls | Yellow bullhead 1 4 3/ J 7
Ictalurus punctatus ___Channel catfish i 1 2 3,
T | Moturus noclurnus Freckled madtom % 4 L I 4 -
_ Pylodictus olivaris__ _____Flathead calfish X X ] 0
Poecilidea 1 ) [N B -
- (Gambusia affinis _Mosquitofish 30 L] il 100100
T N 7 IS | TS R AP AU S
i Labidesthes sicculus ' Brook silverside | 2] 125 ] 146 146
Cemrachidae | T [ [ Juw-Adul  YOY Y
) _Lepomis. -::yanellm L Green Sunfish 1 24 13 5 15, 438
lepomisgulosus Warmouth | | 6
Lepemis humilis _ Orangespatted : su'ﬂ'ish 33 63 10 58 102
I Lepomis machrochirus _ Bluegil 1 a1 20 1 8 61
Lepumla ma::l'mmrl.rs xguln:sus = 1 X x| = ]
= Lepomis megalolis Longear sunfish - i 1 11 20| 44
Lepomisspp | x 102 . | 102
_ Micropterus punclalus SEWE!!PEE_._ I | . SR S | I o
|Micropterus salmoides Largemouth bass 4 A} a
Pomoxis annularis White crappie % x 1 1
s [Pomoxis nigromaculatis _ Black Crappie x L3 0
_ [Lepomis microlophus Redear sunfish X, i =4 == s
Percidae - e I
‘Etheostoma speclabile _|Orangethroat darter | ] S} =i e 685 68
 [Percinacaprodes  Logperch S SRR | N E—— 3 ]
[Percina copelandi _Channeidarter X, xi ! | 0
~ |Percina _phnmphaaa  Slenderhead darter | x| _ R = o
SI:IHEI'LIUEUE x| ) B — ] 1 — | 1 _— B |
__Aplodinotus grunniens 'Drum | X ) T 0 0
Clupeidae | | 1 , 1 ! . ]
__Dorosoma cepedianum |Gizzard shad 1 X x 1 | a ﬂl
|Lepisostidae | | : | ) f | _ )
|Lepisosteus osseus “Longnose gar [ _ 1] X il | 1 1
Tot. indivs. — ' ! ' — ' 2760 2760
#Spp T | | N ' 2%
8

|#Families




|056-RFM-04

Dale: Sept. 30, 2004 _

Site Number e ) = B TR e | i
Family  Species 'Common | Field idenlified Preserved i Total Collected Counls
Cyprinidae — — — =
= _Campostoma anomalum Central stonerolier S 8 | | 1 1067
Cyprinella camura. ____Bluntface shiner | IS\ X gl
‘Cyprinella lutrensis ___j!a_d | shiner - 10, 171 181
=  Lythrurus umbratilis _Redfin shiner X[ 238 B 238
‘Pimaphales notatus _ Bluntnose minnaw . 15 456 .
B _F‘_lrlja_;:_bha!astenaih.m Shm minnow _ x| 11 i
|Pimaphales vigilax 'Bulthead minnow { X 87 —— } BT
_|Phenacobius mirabilis __ Suckermouth minnow _x M ! o
_ Cypunuscapo |Commen Carp 8 LI 8
Catostomidae = [ = |- —— e = T =
_Minytrema melanops 'Spotted sucker 2 e | 10/ 47
__Moxostoma erythrurum __Golden redhorse _ Lh | I | L I
_lictiobus bubsus ___ Smalimouth buffalo 7 AL B
lchiobus niger Black buffalo 8 @ x B I 9
_I_uu;hl._n_s_gmnnallus - Emh buffalo [ 2 X 2
I |Ictiobus spp. 'Hybnd buffalo % e —_ )
~ Carpoides capio ~|River carpsucker 4 X = i 4 —
B _Maxostoma macrolepidotum | Shorthead redhorse X X | i o
ilaluridas | | = i ——e ] . =
. |Ameiunusmelas = Blackbuthead 1| = x % | | 0 3
_Ameiurus natalis _Yellowbulhead | x i I A 0
~Ictalurus punctatus Channel catfish 2 1] = | S 3 8
_Noturus nocturmus __ Freckled madtom . L _x_ - L. o
_ Pylodictus olivaris Flatheadeatfish ~ x % I 0 -
Poecilidea S NS —— ) I L
_|Gambusia affinis Mosquitofish i 1 24 1 25 25
|
L S o = | eSS — | —
_ Labidesthes sicculus |Brook silverside i 2 33 [ ] as a5
Centrachidae = = TR e | il Juv-Aduh] oyl
I Lepomis cyanelius ____Green Sunfish 36 53 % 27 88 729
_Lepomis gulosus Wamouth 8 L S | -
== Lepomis humilis ~ Orangespoted sunfish | 40 247 10 237 | 287 =k
i Lepomis machrochirus Bluegill 32| 20 8 12 52|
~ Lepomis machrochirus x gulosus o X x a
= Lepomis megalotis Lmsrﬂar sunfish 37, 83| 22 & 2120
Lepomis spp 3 165 [ 165
i _Micropterus punctatus Sp-med bass [ I S | N 1
Micropterus saimoides 'Largemouth bass 6 1 [ (= ——
i Pomaoxis annularis 'White crappie 2 ox B | a
_Pomoxis nigromaculatis ___ Black Crappie 1 X, | i
= Lepomis microlophus Redear sunfish i) R | = { 0
[Percidae o B o B ) [
___ Etheostoma spectabile \Orangethroat ¢ darter 21 85 116 119
Percina caprodes |Logperch 2 1 B 3
|Percina copelandi |Channel darter x x 1 1 o
o F'ert.lna phoxocephala Slendeﬂwad darter . ® B 1 o
Sciaenidee d B 1 ] e I
T |Aplodinotus grunniens Dum 1 x 1 1
|
[Cupeidae | | I—— 1 i | O |
Dorosoma cepedianum Gizzard shad I x| x 0 0
Lepisostidae == = T | e
 Lepisosteus osseus _Longnose gar . 2 % 2 2
Tol indivs, | ) = = | e ——C} . 2028 2028
#Spp | 1 S—] N %
| ] g

|#Families




| Site Number
Family

Cyprinidae

~ Moxostoma erythrurum ~ Golden redhorse

iclaluridae

OEIRFMOE Date Sept. 27, 2004 _
 Species ~ Common

‘Campostoma anomalum |Central stonerolier

1
[

Field Identified Preserved.

:Cyprineila camura \Bluntface shiner
Cyprinella lutrensis ___Red shiner
Lythrurus umbratilis __ Redfin shiner
Pimjharg_s :yptatus B_Iun_mqsa minnow
_ Pimaphales tenellus _[Slim minnow
Pimaphales mgllax Eulﬂ'_l_ﬂa_id_mn'mu
‘Phenacobius mirabilis  'Suckermouth

Cyprinus carpio _ Common Carp

Catostomidae _

IR |

I

b

‘Minytrema melanops | Spatted sucker | 2l

Ictiobus hubam S_J'I'Iﬂll!'ﬂﬂl.ﬂh hul'f_aln
Ictiobus niger Black buffalo

Ictiobus cyprinellus 'Bigmouth buffalo . |
Ictiobus spp.  Hybirid buffala ] X

X
X
‘Carpoides capio ) |River carpsucker | 3
2

Mexostoma mﬂu‘oi&pidnh.lm Shmhead redhorse

_ Ameiurus melas Black bullhead x|

~ Ameiurus natalis ' Yellow bullhead

|Poecillidea

Atherinidae

Moturus noctumus 'Freckled madtom

_ Pylodictusolivais  Flathead catfish

3
ictalurus punctatus ~ Channel catfish | 2
X
2

D
!n.
-
- ]
, [
1
1 i S
1
2l |
i T =

_ Gambusiaaffnis  Mosquiofish | 2

" Labidesthes sicculus  Brook silverside L 14

Centrachidae

'Lepomis cyanellus ~ GreenSunfish | 26

__Total Collected Counts

4]
0
3 =
I.
.|
3
2 -
| N )
—— A
3
£
2 _
B 3

_ Lepomis gulosus Warmouth 15 4 kN _B] 59
Lepomis humiis ~[Orangespoied sunfish | a1 19 87 110
_ Lepomismachrochius  Bluegi — ] = % uN & B i i
Lepomis machrochirus x gulosus o X 1] 1 o Al
|Lepomis megalotis |Longear sunfish | 52, 80, 53 27 132
e __|Lepomis spp —F =B i3 i 8 .
~ Micropleruspunctatus  Spotted bass | a | . i -
_Micropterus salmoides Largemouth bass | Y I 1 | _1§]
. ‘Pomoxis annularis _ Whilecrapple 2 _ 1 ! I
~ Pomoxis nigromaculatis Black Crappie P = X | o
| Lepomis microlophus _Hedear sunfish | il x - | 1 i
L2 S | o |
_Etheostoma spectabile |Orangethroat darter | 6 19 . 25 34
i _Percina caprodes —'LﬂPEﬂ:h 5 P - - = 8
= _Percina copelandi _ Channel darter . . | ! I -t
F"Eﬂ.'ana phoxocephala |Slenderhead darter W x | 0
Scieenidas | Lo . ;
|Aplodinotus grunniens ~ Drum B i (i 1 1] 2 2
Clupeidae | | (- 1 = 1 = i
_Dorosoma cepedianum ) | Gizzard shad % % | 0 0
Lapisostidss | : N . R IR ' N——— — |
Lepisosteus osseus ‘Longnose gar ] 2 X & 2
Tol. indivs. 1352 1852
#5pp 1 | 1 I 36

#Families

o




Site Number
Family
Cyprinidae

lctaluridae

Poecillidea

.:ﬂ.ther-ihidaﬂ

Percidae
Sciaenidae

C'iupeiq_ae

Tot. indivs.
#Spp
#Familes

Centrachidae |

(057- HFI'u'I'r-D-l
Species

| Campostoma anomalum

.Cyprinella camura

| Cyprinella lutrensis

Lythrurus | umbrahlrs
leglpl'!nhzs notatus
.Pimaphales tenelius
"Pimaphales vigilax
_Phenacobius mirabilis
Cyprinus carpio

Catostomidae |

Mm;.ftrema melanops
Moxostoma erythrurum
_Ic.'tlubus buhalus

Ictichus mger

Ictiobus cyprinellus
lIctiobus spp.

Carpmdﬂfs ::arpm
|Moxostoma macrolepidotum

A.memrus melas
Ame-urus natalis
I::iah.lms punmws
" Noturus noctumus.
,.Pﬂﬂ.‘-*r'ﬁ.'-!é olivans

‘Gambusia affinis

Labidesthes sicculus.

'Lepomis cyanellus
Lepomis gulosus

|Lepomis humilis

_Lepomis machrochirus
Lepomis machrochirus x gulosus

Lépui'ms rné'galutrs

— _Lepomisspp

Micropterus puryr:_:t_qt_qa_i
|Micropterus salmaides
_Pomoxis annularis

| Pormoxis mgmmaculatls
Lepomrs microlophus

" Etheastomna Spedablle
Percina  caprodes
Parnna copelandi

Pﬂmna phuinmphala

f#.EIDdinﬂli.lS grunnians

‘Dorosoma cepedianum

Lepisastidae -
|Lepisosteus osseus

‘Date: Oct. 1. 2004
.Common

:Cenlral stoneroller
'Bluntface shiner
___|Red shiner

~ Smalimouth buffalo 1

Black bullhead
Yellow bullhead

Flathead catfish

'Green Sunfish

Largemouth bass

Bl EIadc Crappie

o | 5

R:ud!ln shiner

Blunt!'gqg._e_g'nr_mm
(Slim minnow

‘Bullhead minnow |
‘Suckermouth minnow

Gnrm'rmn Carp

o el L LA LR L

Spnll.ed sucker
Golden redhorse
'Black I:H.ll"falu
Eggmuth huﬁaln

River carpsuc:ﬂﬂr

‘Shorthead redhorse

I—L_ﬂ‘ifx'u\ o | i | 3|

Ghannal catfish

" Freckled madtom

LRI

_ Mosquitofish '_ 9

ook siversde s

—

—
|2 3¢ | en e |3 (O (0 o =il b

Warmouth

| Orangespotted sunfish
_ Bluegill

\Longear sunfish
Spotted bass

|White erappie

Flﬂdear sunﬁsh

‘Orangethroat darter 2|
Logperch ! 2|
¥
X

Channel darter

‘Slenderhead darter

Gizzard shad 1

Longnose gar 3 Z

_ Field Identified Preserved

‘Total Collected Counts

58 s8] 3is

3 3

55, 53
B0 60
142, 143
25 26

22 22

I. u.

X 3_

X o 30

2 Bl

x 11

x'_ 4

x = 5

X 9

X 5]

El i il

x [ 8

x| o

1 4

X I | o

1] B |
292 I | 301

86/ B I 1)

Juv.-Adult YOY| )

12 _12] 24 264

5 12

42 10 32 47

77| 29 48| 96,

% | 0
16, 13 3 31 :
_ 43 I 43

2 2
- = -

1 1

% 0
— 0

64 66 76

i | = 9

¥ 0

1 1]

1 [ 3

4 5 5

x 2 2

1158] 1158
. 33
10




Site Number .054-RFM-04 Date: Oct. 1, 2004 | | ! 1| B
Family _Species _ Common ___|Field dentified Preserved, =~ | \Total Collected Counts
Cyprinidae | ! | — ! ! ! |

_Campostoma anomalum [Central stoneroller R AN 1 203 1550

[Cyprineila camura Bluntface shiner 25 83 = 108
B Cyprnella lutrensis |Red shiner 8 229 | 23T

_Lythrurus umbratilis _ Redfnshmer | x 509 - 599
_ Fimaphales notatus _ Buninoseminnow  12[ 202 ] i =S 304

|Pimaphales lenelius | Shim minnow x 36 1 36

_Pimaphales vigilax - ____B“Emad minnow x| 5T, 57,

Phenacobius I'I'HFBhlI'IS ‘Suckermouth n'nrgpm\r i 1 5; 6 g

Cyprinus carpio = Common Carp L3t L1l 0
Catostomidae = | | = S

Minytrema melanops. ___|Spotted sucker %] X{ 0 10
) ‘Moxestoma erythrurum _ Golden redhorse L 1 1 1

Ictiobus bubalus Smallmouth buffalo 6 x 6 -

Ictiobus niger _Black buffalo ; 3 L = 3

Ictiobus cyprinellus  Bigmouth buffalo X x T 1]

Ictiobus spp. __ Hybrid buffalo X % . 0, il

.Carpoides carpn:- River carpsucker x X o

~Moxostoma macrolepidolum  Shorhead redhorse ® o | a
Ictaluridae I _ =

|Ameiurus melas |Black bullhead x| x 0 29

Ammums natalis Yeliow bu bullhead [ ki 1! 1]

Ictalurus punclatus __Channelcatfish | 13 2 Ml
lI=——"— Mnl:ums nocturnus _ Freckled madtom | - | 1) &
I Pl_.rhchdl.ls olivaris | Flathead c.ali'ish 1 1! | 2
e — | ——— - _— T ==

Gambusia affinis Mosquitofish 2 Ba | | 90 50|
__Labidesthes sicculus __ Brook silverside. 13 433, . a8 446
Centrachidae | = = — Wuv-Adult| YOV I
- [Lepomis cyanellus __[Green Sunfish & s 38 193

Lepomis gulosus 'Wan'm:uth X 3 3 |
~ lepomishumiis __Orangespotied sunfish (] I | S E— 15

,Lepomis machrochirus Bluegill 7] 25| Li 6, 32, =

Lepomis machrochirus x gulosus - X X! N 0

[Lepomis megalotis Longear sunfish 79 6] 8 8 85| :
_ lepomisspp = _— X _ A |

Micropterus punclatus | Spotted bass 1] 1) 2 ol
_Micropterus saimoides Largemouth bass 4 = S - 8

_ Pomaxis annularis White crappie L3 2 68 0
__|Pomoxis nigromaculatis  BlackCrappe | x E.| FE— - 0 .

_ Lepomis microlophus ‘Fte_t_iear sunfish x x| 0
|Percidae | R P ) — o el :
_Etheostoma spectabile Orangethroat darter 8n 8y | | 18 198
8 ‘Percina caprodes Logperch 10 4 14
. _Percina copelandi ___Channel darter x| 4 N | Sy—— .

 Percina phoxocephala ' Slenderhead darter X 3| 3
Sciaendae | =l : == | ] ] ] B

| Aplodinotus grunniens Drum X x 0 0
Clupeidae = | . _ : .

Dorosoma cepedianum |Gizzard shad x| x 1] 0]
Lepisostidae - = = === | = .

L _ Lepisosteus osseus Longnose gar L X 0 0
Tol. indivs. = i o - 2/7 2517
#Spp | = ! 28
#Families 7




Summary of Fish Results for All Sites

Site # 55 56 53
Rank | 1] 2 3
Tot. Indivs. 27860 2028 1852
# Spp. | 26 30 36
# Families 8 9 9
Tot.Indivs2 | 276 20.28 18.52
Tot. Ind. % change x -26.92 -32.90

# Spp % change X 15.38 38.46

# Fam. %change X 12.50 12.50
Sample Area 3546 3546 5019
Sample Area 2 35.46 35.46 50.19

% Area shocked 75 80 75
% Area Seined | 65 70 40
Seconds Shocked 3485 4093 4201

Minutes Shocked 58.08 6822  70.02

Area v Time  0.908804

Area v Seined - -0.20325

Area v Indivs -0.84576

Area v Spp - 0.718466

Area v Families 0.930379

57

1158
33
10

11.58

-58.04

26.92

25.00
6150
61.5
70

70

4710

102.5

54

5
2517
28

25.17
-8.80
7.69
-12.50
1904 .4
19.04
75

65
1904.4
70.48




Drum Creek

Sampled 9-27-04
[Poois ana Riftes
4 CSTATION [ i © . BTATION =
TAXA 5[ 7 o8]~ sTjTAYA 53] ETEAR T ey 57
COLEQOPTERA |HEMIPTERA
Barosus t 13 18 2| e a 1
Copalatus 1|Mescvalia 1 1
Dnius 1 Mirire e 1
|cuswachia 1 1 1 1|Patmacorxa 1
[encenns 1 |Ansumacbates F
Haloddas 2 1 1 TiSigara 1
Hydroporus 1 1| Trchocons 1 1 33|
Lsccophius | nufus 1 1 MEGALOPTERA
Paitodytes 1| Saalis 1] 1
Paltodytes Woralis 3| ODONATA
Stenaims sexhneala 10 1 1 Argia & 2 5 1 11
Stanalmis 2 25 1 1 4|Enallagama 4 5 24 [ 3
Tropistermus 1 1 |Gompridas 1 2
Livanss F 3] Gomphus 3
DIFTERA Gomphus exlermus 1
yia 3 i 5 1|Lbeduliine 3 2 a 1
Asophales 1 1 Nosisaschna pentacaning 2
Chasabonus s 28 10| Macromsa 1 2 1
Chiroriomus 5 1 E| 14|PLECOPTERA
Cladopaima G| TRICHOPTERA
Chnolanypus 2 Halicopsychis borals 3
Cricobopus 1 Crcatin 1
Cryplochsronomus 1 i 4 2|CRUSTACEA
Cryplotendges 1 Hyaiella arteca 18| i 30 i 7
Culcoides 1 3 1|GASTROPDDA
Gl 1 Amricols 1 ]
Dscrodendipes 1 2 1 12| Ancyldas & 4 3
Ghyplotendpes 1 6|Prysats 4 21 11 12
|Palpomya 1 Planceticas 1 1
rl'-rlundms 7 B | Planorbelia 1
[Patypeaium 5 15 1 4 5|HIRUDINEA 2 1 1
Prociadius & A 3 7 25| Erpobdedidne 4 3
Rhoatanyticsus 1 1 1|OLMGOCHAETA 2 !I 1 14 4
Stictochironomus 3 4 10 7BvaLvia |
Tabarmss 1| Cortecula fuminea il
Tarytarsus 1 1 2 i JMuscubum ransvissum B T 10 al F
|EPHEMEROPTERA ImELLm
Casnis 11 &7 114 46 6| Dugasia 10 T2 3 2
|Callbaetis 3 8 3 5|/0THER
Candroptium 1 2 lsoiomus 1
Hexagenia 3 3 |Ligumia subrosirata 1
Prochson 1 |
Stnacron ntarpunclatam 1 3 2 slpmtw 5 e e T
Stencnama integhum 1 i 120 443 210 178 286
Slenonema femaratum 13 9 L BIMBHN! 114 367 2 175 235
Tricorytnades 1 | frotal Tasa ET] 8 7 BT 40
lePT ndex E] ] 5 A 4
| Reistve Abundance EPT 3 " 28] 44 34 21
3 [m=i 568 a8 4 55 B 65 8.07

; “Pooied sampw 8 poois, 1 nffle




Drum Creek
Sampled 9-27-04

HDI

STATION STATION
TAXA . 53| 54| 55| 58] S57|TAXA . 53| 54| 55| 58} °57
COLEOPTERA MEGALOPTERA
Berosus 5 13] 12 8|Corydalus cornutus 1
Copelatus ODONATA
Dineutus 1 1 Argia 10 3] 1 2] g
Dubiraphia 1 Basiaeschna janata 1
Haliplus 1|Dromogomphus spoiliatus 1
Helodidae 1 1|Enallagama 42| 26 6] 19 35
Hydroporus dimidiatus 1 2 3|Gomphidae 2
Peltodytes 1 2|Gomphus 1
Peltodytes litoralis 2 3 2|lschnura 1 1
Stenelmis sexlineata 7l 1 2 3 Libellulidae 1 1 1 3 1
Stenelmis 5| 20 1 Perithemis 3
Tropisternus 5 1|Masiaeschna pentacantha B8 2
DIPTERA PLECOPTERA
Ablabasmyia 4 1 2 2|TRICHOPTERA
Anopheles 3 3 Chimarra obscura 8
Chaoborus 1 1 Cheumatopsyche 2
Chironomus ] 3 3|Helicopsyche borealis 2
Cricotopus 1|CRUSTACEA
Cryptochironomus 2 Hyalella azteca 2 2| 28] 32| 13
Cryptotendipes 1 GASTROPODA
Dicrotendipes 4 10jAmnicola
Glyptotendipes 1 1] 14|Ancylidae 3 N 2 i
Manocladius 1 Fosaria 1
Phaencpsectra 2 Physella 3 3 8 4 1
Palypedilum 3l 1 4 2 8|Planorbidae 1
Procladius 4 5 4 6|HIRUDINEA 1
Stenochironomus 1|Erpobdellidas 2 3 1 1
Stictochironomus 1 1 6 1 1|Glossiphoniidae 3 1
Tabanus OLIGOCHAETA 1 2 7 3 2
Tanytarsus 1 1 2 1[BIVALVIA
Thienemannimyia 1 Corbicula fluminea 12
EPHEMEROPTERA Musculium transversum 4| 13 g 2 3
Baetis 1 TURBELLARIA
Caenis 12] 11 6] 26| 14|Dugesia 2| 37 2
Callibaetis 9 3|OTHER
Centroptilum 1 Uniomerus tetralasmus 1
Choroterpes 1
Stenacron interpunctatum 2 2 3 2|DATA SUMMARY 53] 54] 55| 56] 57)
Stenonema femoratum 3 5 1 4 1N 139| 2068]| 14B| 157| 166
HEMIPTERA MBI{MN) 137| 186] 122] 134] 143
Belastoma 1 Total Taxa 30) 32| 35| 36| a5
Corixidae 1 EPT Index 3 7 3 6 4
Mesovelia 1 % Relative Abundance EPT| 12| 15| 11| 23] 12
Microvelia 1|MBI : 564| 475| 572| 51| 5.81
Palmacorixa 1
Ranatra 1 1 1
Trepobates 2 4 2
Trichocorixa 1




Tolerance

[KBI Heavy Metals 53ni 54ni 55ni S6ni 57ni  Rating () nicns3 ni"tis4 ni*tiss ni*tis6 ni*tis7

Berosus 1 13 28 | & 3 | 3 39 84 Q &
Gopelalus | 1 1 0 o 0 0 1
Dineutus 1 | . | i 3 3| o [ 0 0
Dubiraphia 1 i 1 1 1 . | 1) 1 1] 1
Enochrus | ] 2 0 o 2| 0 0
Helodidae 2l v 1| 7 3 6 3 3] 0 21
Hydroporus | N 1 - 0 9 0 1 i
Laccophilus f. rufus 1 | 3 3 o 3 o 0
Peltodytes | 1 3 o 0 0 o 3
Pellodytes litoralis [ 3 3 | 0 0 g 0 0
| Stenelmis sexlineata 10 1 1 2 0| 20 2! 2 0
|Stenelmis 2] 25 1 1| 4 1 2] 25 1 1 4
Tmplsftemus 1 1 | 1 0 1 0 1] 0
Uvarus B 3 1 | 0 0| 2| o 3
Ablabesmyia 3 6 5 1 1 0 3! 6 5 1
Anopheles 1] 1 | . 3 3 0 3 0| o
Chaoborus 2 28 10, 4 | 8 0 0 12 40
Chironomus = 3 14 4 1 2 2 & o 12| 56
Cladopelma | 6 1 0 o o o &
Clinotanypus 2 1 2 0 0 0 0
Cricotopus 1| 3 3| 0 0 0 0
Cryptochiranomus 1 2 4 2 3 1. 3 6 0 12 6
Cryptotendipes =L | F | 2 0 o 0 0
Culcoides 1 1 31 3 3 o o 8 3
Culex 1 1| 3 0 0 0 3| 0
Dicrotendipes 1 2 1 12 3 3 L] 3 0 36
Glyptotendipes 1 & 1 1| 0 0 ]
Palpomyia ] 1 3 0 0 o 3 0
Paratendipes. ! | 1 I 7l 6| 0 0 0
Polypedilum [ 8 15 9 4 e 3 | 18 a5 3 2 7
Procladius )8 3 T 25 3 18 24 9 21 75
Rheotanytarsus 1. 1 | 1 1 0 1] 1) o 1
Stictochironomus 3 4 | 10 7 1 L 3 4 0 10 7
Tabanus _ ) RN O A I | s | 0 0, 0l 0 S
Tanytarsus 4 Y 2 4 | 3 1 3 3 6 12/ 9
Caenis - 1197 114 46 46 3 ] 93 291 342 1281 138
Callibaetis 3 9 3 5 3 0 S e 9 15
Centroptium 1 2 1 0 1] 0 2 0
Hexagenia L3 3 3 B 0 9 0 0 0
Procleon L1 il £ |- 0 0. 0, 0
Stenocroninlerpunctatum 1 3 2 5 3 | o 3 8| 6 15
Stenonema integrum x| I - A | 9 O 0 0
Stenonema femoralum | | 13, 9 4 3 3 0 39 27 12 9
Tricorythodes 1 | 2 o 2 ol o 0
Belastoma | 1 3 E 0 0 0 3 0
Mesovelia L1 ] (. 1 3 3 3| 0 0 0
Microvelia 1 1 2 I 0l ol 2 9
Paimacorixa I | I | 3 3 0 0 0 0
Rheumatobates i 2| 2 0 a 0 0 4
Sigara 1 .l 0 4 0. 0
Trichocorixa 1 1 1 33 3 0 3 3 0 99
| Sialis .t S .l 1 3 3| 0 0 9 S
Argia B 22| & 1] 11 1 6 22 5 1 1
Enallagama 4 5 24 6 3 1 4 5 24 6 31
Gomphidae 1 1A 1 1] 0 ] 2 0
Gomphus 3| 1 0 0 3 0 0
Gomphus externus | 1] T | o 0 0 1 0
Libelulidae 3 3 & ) - 6 4 8 0 2
Nasiaeschna pentacantha | 2 2 0 4 0 0 0
Macromia _ 1 2] 1 1 1 21 0 1] 0
Helicopsyche borealis i 1 L 3 0 0 0
Oecetis 1 1 0 0 1 0 0
Totals 77 251 228 148 253 180 591 591 409 638

(SUM(ni*ti)/N

N

N N N N

1234 2.35 250 2.76 2.52.

'SUM(ni*ti) SUM(ni"ti) SUM(ni*ti) SUM(ni"ti) SUM(ni"ti)
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Summary of Macroinvertebrate Results for All Sites

% Dominant Insect

% Dominant Individual

% Tolerant Taxa
[Number of Tolerant Taxa

‘Berosus (8.78%)

48%
71

Caenis (18.56%)

\Enallagama (30.22%)

Hyalella azteca (18.92%) :Hyalella azteca (20.38%) |Enallagama (30.22%)

54% |
85

Site 55 56 53 57 54
Total Number of Individuals 310, 178 120 286 443
Total Taxa 37| 34 38 40 38
Total Number of Individuals % Change 0 -42.3 -61.3 -T.7] 42.9
Total Taxa % Change | 0 -8.1 26| 7.5 26
% Dominant Insect |Caenis (36.77%) |Caenis (25.70%) Caenis (9.16%) {Caenis (16.08%) |Caenis (21.90%)

% Dominant Individual |Caenis (36.77%) |Caenis (25.70%) |Hyalella azteca (15.00%) Caenis (16.08%) |Caenis (21.890%)

% Tolerant Taxa 65% 87% 62% 2% 44%
Number of Tolerant Taxa 201, 155| 74 205 194
HDI sample

HDI 7] 7 7| 7| 21
Total Number of Individuals 148 157 139 166 206
Total Taxa 35| 36 30 35| 32
Total Number of Individuals % Change o 6.1 6.1 12.2 392
Total Taxa % Change 0 29 -14.3 V] -8.6

[Enallagama (21.08%) Enallagama (12 62%)

[Enallagama (21.08%) Dugesia (17.96%)

81%
112

73%
121

39%

81




STATIONZES ~KFH =0 ¥ STREAMILOCATION /)rmﬁ, A e

DATE COLLECTED ¢ -~2Z-20%

DATE EXAMINED/2-% /f? 1/] -0 ¥ DETERMINED BY £~ =

KDHE/BEFS.
IDENTIFICATION BENCH SHEET

g ﬁﬂa‘

FMIAQH

.......

COLLECTOR(S) TYPE OF SAMPLE (EFFORT) RE“QVE—D F
KBS |A |N|[L|P|Toma APR 052005 |kes |a|N p |10
CODE |# [#|# |2 | # CODE | # | # s | #
# _ BUREAU OF #
COLEOPTERA i MEGAL
_gf‘sﬁpg’g s recliueede | s L X ]
EFLE v ra J,Jr '
b resh e Vi X / | ODONATA
4 L - 13X 25 < &/ Cota N A
rug ENOCHRAS 2 | N ETe lqse I s :
; Ze N x [ |Gttt  fearle jwsdar) | / s s
(L accophidus *o rutol vl Pl [ 1. hellylidae /m}:: n-n"'.-.»-T v e
I-‘?I!-'-'J"'Ii?-‘I .ld", K 2-—
Poltodedes 7 7orais sl Z
PLECOPTERA
IPTERA -
feratecd pel v X /
_fac;ﬁu o m v X /
S 2smer © T &
Frn lad ils ¥ i _7 | TRICHOPTERA
2 A T oSS z ad 2| Decedsd 7 -
G#?‘-""‘}?.’Ed ol et nff X 1"" r
Opheles v X /
CRUSTACEA
Polleto 27=ce LK T
EPHEMEROPTERA
rflae f{::r rf X ?
Y i i X /'Y | GASTROPODA -
g e o X Pl 5 Jﬁ?é"-ﬁfﬂn// R £t
4 3Tem W VoVl we s o) 4 b4 7 -:?ﬂ“u‘&"_;_qh. T ard &
Fevovabunn HIRUDINEA i
)E‘j;ﬁ,az ﬂ’n:z"lj'ff l':'?.& — e | _?
OLIGOCHAETA /% |
| PELECEPODA
flirtculivm F7emsietrm| ~ [ X i/
TURBELLARIA Px
HEMIPTERA so=51 5 e 7
S aoie v / | OTHER =
Sibectrias o X / ﬁfg,,,,.,,-,{;‘ iz 2 v X /
L Glerrs o Jubryrtinle v pad L
! Mm{l_,_ld |

KBS CODE#=KDHE KANSAS BIOSYSTEM TAXON UNIQUE CCDE
N#=NUMEER OF NYMPHS IN SAMPLE
B#=NUMBER OF PUPAE IN SAMPLE

ol N

-———

A#=NUMBER OF ADULTS IN SAMPLE
LE=NUMBER OF LARVAE IN SAMPLE

.-F"'.F.-
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Page of
Kansas Department of Wildlife and Parks
Stream Monitoring Program
Field Data Sheet

HABITAT DEVELOFPMENT INDEX

Date.,JZﬂjéﬁgtjtxzﬂ; Collector(s): LoiHEsl. %%
Y. O7mep

Hydrologic Unit W REM ~04

Stream Hgme: Dfﬁm Ci'{-’f',lg — _. tream Code .Na.l

co.

Legal Description: /4, /4, Sec. , T 2R ; &C?

of

Macohabitat Type (s} y . . Maemhabitat Type (s)

1f all 3 macrohakbitat types are present (and sampled), score ach. If the sile is predominately runa

Fill in magohabitat type (s) = rffie (AF) run (RN, and/ or pool (F) which are sampled in the 50 o site.
with some poals, then scare 2 runs and 1 pool If only runs are present, scire 3 different runa. Multiple 91

samples of 2 single macrohabitat rype should be properly identified (eg RN #1, RN 42 RN 1), v,
Mlmmu.m P
4'_:'_ ‘Habitat': 3 3 3
“¥Score

g :“&a—- aw

R S e T

_-;:au-:n

L

4
*\-1"."

If‘hmhbltu <10 -m ‘I‘L m:FE-nufd,-_n:u: hdm-:hutpml:&mtﬁ ‘: rM

gt

(OVER)

-«




% --M:sses'{: i n ga massu ........

] A

Few or 5 mall?i.r:h:s

.I_v‘l.:c.r:ﬁphyti:s \

i _%_:ﬁank._ Sl e m:ﬂ:mnunt:

 Vegetation. |

Toml Score Towl Score

*%

L!u hl;I‘lui Tnh.l Sore. It e mﬂuhabmt was ump[uf md xnud:li'l.rn: i
" tmes. HDI Store = column with highest Total Seore | e

TRANSECT SAMPLING: ~~ * #POOLS # RIFFLES

ORGANIC DETRITUS 1ncludes seeds, pods, leaves sﬁall bark, twigs,
leaf fragments- accumulated in packs.

. ORGANIC DEBRIS includes large: sticks,'bark, and logs.

' ALGAL MASSES should be sampled if they provide habitat and not just
focd.

MACROPHYTES include.floating—leaved, emergent, or submerged agquatic
plants.

BANK VEGETATION 1nclades submerged terrestrial plants, tree limbs,
and- roots.

Corbicula Released:

Craﬁ.rﬁsh_R.eieased:.



fi

FORM #1
FORM FOR DOCUMENTING A SAMPLE SITE

la.Storet # OSSR -0 15 Randem map # 2. Dpate:od (e 129

yr/ mo/ day
3.USG5 Quadrangle Name

4.S5tate Code KS S.County Code MG

E.Waterbady Type 7.Ecaoregion Code

D"'U i f.rf,ek,

B.Waterbody Name:

9.Reference Location (Narrative and/or legal description of closest landmark)

Nevthi o 163 - past Cherry Wle 4o Si%o. Rd. - harpas st + 4o 545, @4 {_Am}wi)

south ko old bidee soe. = SE(4 Sef4 Sei 30 T3S RIE

10.Description of nita_ma.:ker (e.g., re=bar, PVC p.f.pe, etc.)t

11.Distance and direction of site marker relative to reference location (e.g.,

»upstream—downstream, directlon; left bank or right bank, etec.):

lengltude="=r— «datitnde=—od == ae
12.X-site lat/long (from map): 015. S@oe et FT7:29706lteleT .
13.X-aite lat/long measured: wofs” F4.849 " == ,‘{;._?7"37.5211’

14.X-Site lat/long by GPS or map interpolation (G or M): C?

15.GPS file name: ' / /
l16.Difference between map X-site and measured X-site (in
seconds) : lat: long: T
Hbl °

'17.Avg. Channel Width: 7.5 meters

18.Sample Site Length: 300 _ nmeters

19.5ample te Length based con: 1)width X 40; 2)min. {lSﬁmJ: or
circle one) o

20.Stream order: 21. stream discharge (CFS): & -

22.Landowner Name, Address, f,nhane #: Rotoart 4 Moo Harvivame

RZZ Clherryvale Ks (,7335  (,20 -33 - 2940

23.Contact method T, P, W (circle one) e uwe peraSsiow f&'"’“”‘“J

24.site photo taken: (‘g, N 1. Managed Fishery: Y @
26. Land Use in area and 27.disturbances cobserved in the area

(see reverse side of form to record information for 26 and 27)
28. Weather information (see reverse side of this form)
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Kansas Department of Wildlife and Parks

Page ____ of

tream Monitoring Program

Date: N4-249-04

Hydrologic Unit: 055- KFAM-

Field Data Sheet

WATER CHEMISTRY

Data Collector(s): F-'jbhrﬂm?w
K Heoswe

DY

Stream Name:

D{LFH"! {:fﬂf In_"\_

Stream Code No.

Legal Description: SE /4, St .74, Sec. 31 , T.215 , R ITE,

Air Temperature (°c):_[3.0

1. Hach Spectrophotometer
4. Conductivity Meter
7. pH Pocket Tester

mes Count:
Time of Day: Begin y {40 & 0 €-32/p.m.
End -9¥ _a=m3/p.m.
X5 &3 /p.m
METHCODS
2. Digital Titration 3. D.0. Meter

5. Thermometer 6. pH Meter

8. Other (specify)

PHYSICAL VARIABLES

Water TemperatureF'C]:
CQnductiviiy (SI%EEES}:
Turbidity (BEIUs):FAU
*TDS (mg/l):

Saliity (ﬂ,«,,\,\

Dissolved oxygen (mg/l):
pH:

Total Alkalinity
(mg/l as CacCo,):

Chlorides (mg/l):
Ammonia (mg/l):
Nitrates (mg/l):

Phosphorus, Reactive (mg/l):

*Sulfates (mg/l):

*Total Hardness
(mg/1 as CaCo,):

*lLevel II parameters

CHEM

Measure Method

ERRF
+rH

CAL VARIABLES

£03r3p

| €2

EFERE b




FORM #2

FISH DATA FORM
ELECTRO-FISHED METHOD: (BP - TB -

SITE# 055 -RFm -4 DATE: 9 129 jod BPJ @ SAMPLE REP;(3) or N
ELECTROFISHING TIME (SEC.): _ 2455 SEINING TIME (MIN.): _ 12'19
% OF TOTAL SAMPLE SITE: ELECTRO-FISHED: ___ 19 % SEINED: __ (0S5
TOTAL AREA OF SAMPLE SITE: _35tHp SQ.M. % OF SAMPLE SITE WADEABLE: _©5%
TOTAL SAMPLE VOL. II GAL. SUB-SAMPLE VOL. GAL.
_ # OF GABLEHOUSE SPECIES / SIZE" | ]
| SPECIES COMMON NAME | s Q P IM|T JUVENILE ADULT i
quwm 39 Bluw B K . O '- -
E 1\ I
“Llrgear Surbich, 2° b il <l ol piL 43
ellow b i\ SN 11| 4
~[ el AN |y C P Ml 4] |
N pranaethiat davier B [ y H it 2|
Mortnar gt d sndis o =™ W s | 23 |
N\ (dden redviorst —’jl __|_ i . I
Swarmeuth >0 fY el =l _
Channel catfish || I
. lamouth bass ng
oo Suluesa du -
“lw.mosgudofis
~ redhn shinev To N I
Syed shangr
Suckey moutth minnow L
= E_z'-umag rninow/ _
Mlonsnoee Gav
_l_ vOn _
Cevvo | Khiney b liev -m%amm ‘ Riisuartinerisass sd | il ;
coallngubls Wnffalo | W _ || 3
é%@'gg;éﬁ;aé:hlu -1 (ghote) bladk buffa lo A5 in [phct)

5 ] d L : .
2 g proghiae 0 75 BRtgesc - S myes | daf
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Kansas State University.- Salina

GPS Field Data Record

Date : 1-29- o 4 Project Name
o g ]
Town Latitude . N37° 17.824
County B e Longitude cwodqs® 34,849
[ |
Site Name 1 0SS -RFm-ad Elevation . 139 G,
File Name : Time P28
Surveyed By : Vnu Sen e + Weather 2 {:Iaudgs
A i
Surveyed By = FDOP v decursey  Zolaat
Survey Results
Marker Type G dg = Recovered Damaged Destroyed Not Recovered
Marker Description: I't'll':l‘ bork - Ar . Degimeions o \oecd P et
e W) '
e eld Eha[ql.ﬂ--
o

Instrument Results
Instrument Name:_ Clavvinin_2frex [nstrument SN ©__—
Latitude : Antenna SN :
Longitude Available Sats. ;&
Elevation : Locked Satellites ;S
Setup Time ; BZa.~ Take Down Time:_& 28 a.v-.

Comments
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Roviowed by [inital):

9'*.‘\7‘:-'(5 ?"‘”S
iltt G B

Hewd ’3,% it 3 ‘

ﬁﬂ}\m

CW%L

DATE OF VISIT: Oquq; oy

S0P {Hu;ﬂﬂﬂﬂ

IJ"B-STHATE Mliﬂﬁll'ﬂm GH:DSS SBITIDH&L IHFDHHIA.HDH

DisT LB
. H.XX m

DEPTH
XXX cm

=

Srﬂa nu.ss
CODE

Equn
0-100%

FLag

2, |

O

3N

[0

 Suem. Besmna Bacxsire)

Tran:m:; ﬁraﬁgq {.ﬁ to []

1.5

50

L.OS

| |
(S

&c

N @)

0.57

1O

10

B Dluﬂlﬂj ‘{H'%

BIG Thies Truea > 0.3 w DBH

[ . Tt 3 =y
R S i TR S V. VISUAL RIPARIAN LEFT RIGHT | ¢
1. FisH - 1-54--,;5:;1:-1.“1 ESTIMATES Bank Bang | T8
c“vﬂ:u 2= MOCERATE [ 10-40%)
OTHER |27 leave 078%) oo AR
! 4= Viwr Hesyy > 75%) I FiPARIAN 1 = Sransy (D-10%)
3 = Mooceasty (10-40%)
CHANNEL FLag ‘ vmcm';u" 3 = HEavy [40-T5%]
4 = Wiy Heavy [ = TE%)
Frasisious ALGAE
et | CANOPY (> § u b
| A ACAGFHTTES - Viairamas Tred (O, ©, M, o8 Nj

i

=l
ZC)A;L_G:,L;JD_

suns*mne SIZE cu.zs cunes

A: n-.:lli_llml.l.l;»;.;

£1 umwn.un ?'

SMALL Trees Truing < 0.3 w DEH

UNDERSTORY (0.5 10 § M redGn)

Eaie=

BEDAOCK (SMOOTH| '{unazn THMJ .u BMI:I
BEDROCK [ROUGH] * [LARGER THAN A B&N
souLnER (250 To 4000 pm) ';uns:mnn CAR]
coBSLE (64 To 260 Mm) * [TENNIS IM.;.T{:I BASKETBALL)
cOARSE GRAVEL (16 TO 64 MM] “".N_'["—F TO TENNIS BALL)
FINE GRAVEL (2 TO 16 MM)* (LADYBUG TO MARDLE)

SAND (0,06 To 2 MM) *{GRITTY = UR TO LADYBUG SIZE)

SALT/CLAY MUCK [NDT GRITTY]

« WOOD [ANY SIZE)
OTHER [COMMENT)

0. BANK|

iC. Bank ANGLE
0-360

UnpeRcUT DIST (ra] X. XX

Fraa

s
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Fue Hr.
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Reviewed by {imnitiall;:

 THALWEG PROFILE & WOODY DEBRIS FORM-STREAMS

STREAM NAME:

DATE OF VISIT: / ; J

_*Q%LLS iTEAMIDI{-::rc!uI: 12 3 4 5 6 7 8

“ STREAM ID:

—_——

THALWEG WETTED Ban PooL Sioe
DeptH (CM) WeaTtH [ma) WhotH CHANMEL Forsa CHANNEL
57a.4 (XXX | 16X.%) {XX.X) Unit CooE COOE {SCI7

| THALWEG PACFILE I HAench Langth (ml 1“ !,! E ] Ineramant (m) :i'g z

COMMENTS

o |4 Gl

|
L l
OL [E |

|
i

0
“E-.

UNNEY KRR 10GL

L
(O

rﬁ__/]
N+l
<| 22 <l=[Z 7 1< |88

LA.RGE WG-I:'.DY _l;'sams {‘:a- 'H] CM SMALL END DLAM.: > 1.5 M LENGTH]
IA:.LY BEI‘WEE'I T'Hls TRANSECT AMD Hm

P | e e i i
DiAMETER: |— : b T
| LARGE Eng [LeMome 1.5 5 M

0,115 €03 m /J’ 'J‘,I
lQ..S -0.8m

38-08m , }
>0am ’
::;mm

FLAG CODES: K = NO MEASUREMENT Mape: U= suspecT measuremenT: F1, F2, ETC. = MISC. FLAGS ASSIGNED
BY EACH FELD CHEW. EK.PLAIH ALL FLAGS IN COMMENTS SECTION

F CHANNEL UNIT CODES -

DR DryChannet
" POOL FORM CODES. -

_Nul.pod %
meuﬂv el

COMMENTS:




Heviewed by (initial]:

. T AR .

-_Al'u;IHAME' | D'."Lhm (" {\{a?)@ G DATE OF wsn. Oq f,lcfrﬂ‘,{

M.H. 0: Q5§ 5 Tian:ncl Snﬂﬁn'[A to K)° ﬁa

g Faiaa SRy
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| DEPTH (CM) WhoTH (M) WioTH SEDIMENT CHANNEL Form CHARMNEL
| Sta.2 (b4 4] (XX X1 (XX} 1Y on N) UniT Cape COBE {SCI1? COMMENTS
0 | | |
1 i
2 —
3
4 —
5 ——
[
-Ir —
]

il

Lﬁ.aee Wecoy DERRIS (> 10 CM SMALL END DIAM.: > 1 .5 M LENGTH|
‘ o _.au.v BEmEc THis TRANSECT AND Hacr

I DiaAMETER
LAAGE END

0.1.ts <0.3m

0.3-0.8m

—_

FLAG CODES: K = NO MEASUREMENT MADE; U= SUSPECT MEASUREMENT: F1,
BY EACH FIELD CREW. EXPLAIN ALL FLAGS IN COMMENTS SECTION

F2, ETC.= miSC. FLAGS ASSIGNED

iy CHANNEL UNIT CODES -

PR Pool, Plungs-

COMMENTS:
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STATION &ﬁ ‘f-‘%? 'p ?/STREAMILGCA"I'IGN {p 4 A /5 ,--

KDHE/BEFS - a2

IDENTIFICATION BENCH SHEET

7‘l ._ /,gj /.'(.E’:.H

DATE COLLECTED. 2-7) —0 ¥ DATE EXAMINED/ ~ ?’-r,s -0,4 - DETERMINED BY - /-}
COLLECTOR(S) ' TYPE OF SAMPLE (EFFORT)_RECEI\/E} MEN AL Fiateet
i KBS (A [N |L [P [ToTAL APR 0 9 2005 KBS | A |N TOT
CODE |# |# |2 |#| # CODE |# |# #
® . BUREAU OF #
COLEQOPTERA . MEG
3:«4" reafse o X V;
| S Feaalie rs SeXfivies e I /
oS,y . x / | ODONATA
=20 8 1~63 P .4 J | Arae v P
Tronick ratks iz X | |Ebt fegme v e ¢
. GOmal A P 7 >
@ﬁgf n"c:!l!-(ﬂdh'fy .i.-f_.f.'{-uj v"r X
Wd{:rﬂ-"ﬂﬁ' e K x .
PLECOPTERA ~
DIFTERA -
2o L) Vi X zZF
&fﬂﬂ?*ﬁ v X [
frordes v/ X I
St T 7 E s -7 | TRICHOPTERA -
* _,{J}v-"gﬁf*.-f o e 5
T e Fechri resome’ F A /0
4 / L X 7
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i X i
! X ¢
z X /
CRUSTACEA
I el oo T L z
EPHEMEROPTERA P4
e P v < 7
ot I i V2 ¥.| GASTROPODA
i bzesrs v X J Vhwse e s X /s
fwr'ﬁg'!"'r?k.aﬂ i rd 2-‘ f’j{:ﬂﬂfﬂ’a’ﬂ. [ Es JF
Efm;ﬁy s puse ot S X Z-| HIRUDINEA y
S P stotiens Semorw Fomm | o X i
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i rop=ls o o /

KBS CODE#F=KDHE KANSAS BIOSYSTEM TAXON UNIQUE CODE A#=NUMBER OF ﬁ:[i]ULTE IN SAMPLE
L#=NUMBER OF LARVAE IN SAMPLE

#=NUMEBER OF NYMPHS IN SAMPLE
P#=NUMBER OF PUPAE IN SAMPLE
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HABITAT DEVELOPMENT INDEX

q-30-cd Collector(s) ﬂ(] Uﬂﬂﬁ’ﬂﬁfﬂf

Date:

a7Cld
Hydrologic Unit: OSto-REua -0} L
Stream Name: Druu Crct!f- ; _St_raam Code No._

732 RTE | Ml cg,

Legal Description: Ne /4, _SE /4, Sec. c .,

Macmohabitat Type(s)

Macohabitat Type () ,
Fill iIn macahabitat type (3] - dffle (RF) run (RN), and! ar poal (F) which are sampled in the 30 oo sibe
12

1f all 3 macrohakitat types are present (and sampled), score mch. If the site is predominately runa

with some poois, then score 2 runs and 1 pool. [f only funs are present, score 3 different rune. Multiple 2

samplesafa .'Ii.'l'l.!ll‘ macohabitat type should be propesly identified [eg AN #1, RN #Z RN 1), I
3

;. % :-- : .-_.I .. xﬁ . " . ._ = m
Stk Scu'u: = 3 fnr m"tmac-uhah:tat :;mpl:cnﬂe:ted.“m t.he sn P 3
s ':1-"MK.‘ iz A % e

ik e T e wla £
eqh -;andzl!f}j = G O




i Algal
Masses iy

|. nih A e “‘.:.'-':':I!::‘.::V'!'--"-:--
\Macrophytes *

FBanic
Vegetation. |

FELER

PR SE e

% drd i B e T SR s TR ': .:. g oG 1
Total Scores | Sam echeolumnand entersums {nto Total Score boxes: -, o -
w S : el R I T e g B b L » P T

- Compute HD1 by summing the Toal Scores f.n: machunigue macrohabiab:
mpled. [ macrohabitat was mmpled more than once, only use e I'I!.g.T'tn
otal Score for that macrohabitat 1o cempute the EDI Store: Eammples: 1P i
nd2 RH were ﬂmpi:d I-].'DI S:ﬂ:: =P sample Total Score - AN um'prz 'I"Iﬂt" v

tmes, HDI Score = column w-tLh highest Total Scores

TRANSECT SAMPLING: # PDOLS ' # R[FFLES
B g " ‘:\k ;
i

ORGANIC DETRITUS includes seeds, pads, leaves, small bark, twigs,
leaf fragments accumulated in packs. .

ORGANIC DEBRIS includes larger sticks, bark, and logs.

ALGAL MASSES should be sampled if they provide habitat and net just
focd.

MACROPHYTES include floating-leaved, emergent, or submerged aquatic
plants.

BANK VEGETATION includes submerged terrestrial plants, tree limbs,
and roots.

Corbicula Released:

Crayfish Released:
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T Mewb, oe, 1A b Clevvyvale \ Kg = BASE o - tiwet peiiustieah R4 .

L e

FORM #1
FORM FOR DOCUMENTING A SAMPLE SITE

la.Storet # ¢<. #li o4 1b.Randem map # 2. Date:<Y fed )3
¥/ mo] day

1.USGS Quadrangle Name

4.state Code KS s5.County Code M1
6.Watarbody Type 7.Ecoregion Code

B.Waterbody Name: D i dr(:k

Nelg sefd  See L T32S RI7E

9.Reference Location (Narrative and/or legal description of closest landmark)

be Stse  Vuad - p2st koste beatveedd pouds b, L, e

bdaiawsow ok vf_.u-_,:.ﬂ- bhesidaewce - J[-‘-*Il-.:. Y T |oen wsa ko cmﬁ.';*,;,,g
) g ) ; :

, 10.Description cof site marker (e.g., re=bar, PFVC pipe, etc.):

1l.Distance and direction of site marker relative to reference location (e.g.,
upstream—-downstream, direction; left bank or right bank, etc.):

ST S IR i tll T . lcngitude =wE_ ==latltude orals SRR A ! P
12.X-site lat/long (from map): " ©%5. 579 e -'?";3'1-3_‘?1&?65‘333
iy Lo T 0 R B
13.%X-site lat/long measured: WO9S° 3, N4 = e PR T S

14.X-Site lat/long by GPS or map interpoclation (G or M): Cp

15.GPS file name: ; L !

16.Difference between map X-site and measured X-site (in
seconds) :lat: long:

17.Avg. Channel Width: //.82— neters HD! = 2

18.Sample Site Length: 3&;'}_ meters 1

19.Sample Site Length based on: 1)width X 40; 2)min.(150m) or
3)max. (300m) (circle cne)

20.5tream order: 21. stream discharge (CFS):_0

22.Landowner Name, Address, phone #: Hanq ¢ (awaldice {uh?i
7n -85 - Foid  Cleyuale Ks (7335 -GP0z,

23.Contact method ™, P, W (circle one)
24.site photo taken: @ N 25. Managed Fishery: Y QU
26. Land Use in area and 27.disturbances cbserved in the area

(see reverse side of form to record information for 26 and 27)
"2 Weather information (see reverse side of this form)
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WATER CHEMISTRY

Date: _473<-24 Data Collector(s): & Nohnso,.

Hydrologic Unit: CSl-RFm ~od

Stream Name: ‘-I}ru-u. cwﬂ‘- Stream Code No.

Legal Description:_N& /4, SE /4, Sec._ b _, T 325 , RITE_, MG County
-—
Air Temperature (°C):_l4:5 Time of Day: Begin %’1)5’1 @ m-7p.m.

End -0k a.m./p.m.
METHCDS :
1. Hach Spectrophotometer 2. Digital Titration 3. D.O. Meter
4. Conductivity Meter 5. Thermometer - 6. pH Meter
7. pH Pocket Tester 8. Other (specify)

PHYSICAL VARIABLES

Measure Method

Water Temperature(°C): - 17.0
Mieto

Conductivity (Siemens):

Turbidity (FPUS): FAlLL

*TDS (mg/l): .
< J.-ﬂ,:ri(%g Pl b

CHEMICAL VARIABLES

33
SRRl

pissolved oxygen (mg/l): @ 11,4225 2

pH: - % 0 ?

Total Alkalinity - -

(mg/l as CacCo,): A ¢ R =

Chlorides (mg/l): A )

Ammonia (mg/l): ; Q.07 |

Nitrates (mg/l): i S | teed bekworels
Phosphorus, Reactive (mg/l): 0.9 l

*Sulfates (mg/l): - —

*Total Hardness i "

(mg/l as CacCo,):

*Level II parameters



SITE# O St - RFu~ -

FORM #2

FISH DATA FORM
ELECTRO-FISHED METHOD: BP {7P-B

| do jed BPJ @ SAMPLE REP:¥) or N

ELECTROFISHING TIME (sec.):_ 4092
% OF TOTAL SAMPLE SITE: ELECTRO-FISHED:
TOTAL AREA OF SAMPLE SITE: 3540

TOTAL SAMPLEVOL. 2- 2>  GAL

SEINING TIME (MIN.): & /377

o % SEINED: __7/2

SUB-SAMPLE VOL.

SQ.M. % OF SAMPLE SITE WADEABLE: E 5

# OF GABLEHOUSE SPECIES / SIZE*

JUVENILE

Y4

} 1E-] PR3
Wiar ey ber |
L e

5
\ S 1 varble h‘ﬁnla
\ " ®
L@w.wu bullatg
— = B is
\ Blaek, Luf'i::n'lu
14
4 Drotdie redbovie
=
74
\ {Z_-rm-u,w dd-rp
===
\ a.%
Chamng | ch;r:k i
19 40 e et
Sarsen Sfish (h3
=
3

Warmag,whis

[

i If_chnllea-: T HF'|§|A

o &5 -l"leg:lh S-ll-n:ls\-.
4.9 YL Rl fe.
Blagilt

= 2 2.4 T L e

2 W

I L#-a.guu.;”_”h L’.}ﬂ‘ii
1

L
Mlack orappie
N S

L]

*

Latbas g L‘.-r-:..f..":nt_

Etu“l-vu L WL

'c"““-"l'lp{ shrufw. &l bea™

et qlipngr

e

‘! .ff}m;:-_l'lrrub d'a rhér

A

X f Zh b F i

Elg:gaﬂ suther

_Fsr'o:fs- 5-1-.#71.4‘-12

T
COMMENTS:\\-‘ Lul?nr_l« " E
T

\'J e T bc..-r;“ A

~3

I|-'|I..’- u.ll:- l 1!".;:1.‘. e -.ﬂ.mr 'ﬂ-"':\'[r Lim f"ﬂl’!l.“‘-.
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REAM v Crecke

IWNTY 'Ma-u ¢ dlﬂl-ltt ¥ h}'
[

qe_ 44 3o 4 o4
o=
:UCJ f";_f_
,-""Jfﬂ
e it L g?jf rFs

rLuyy onceia

Distance
# From | WiDTH | DEPTH | REVO- | sEconDS | veLociTY | AREA | piSCHARGE
Initial LUTIUNG 40 DR 2 REVD. | BECONDS WADTH X DEFTH VELOCITY X AREA
Polnt iyt !!
1 k‘ﬁ [ |
2 N —
3 / /1
4 / /
5 \ l
6 \ X
a8 ‘} /
9 / _/
10 / [
1 \\. “
12 \ \
13 \ X
14 \ /
15 / /
16 / /
uﬁ' / \
18 / \
19 | \
Ilzu % |
21 \
22 } .
23 Y ||
24 / 3
25 |
26 \
27 \ |
28 )
29 /
30 [ )
X \
22 I i S T e




Kansas State University.- Salina

GPS Field Data Record

Date . 4-3o0-0d Project Name
Town Latitude . M3 17,500
County * WMo by omea vy Longitude . weds® 34, TC&‘?‘

J .
Site Name + USte - REw - ed Elevation . ood CF.
File Name y_2 Time B R o
Surveyed By  :_Vaw Seouve . Weather  Clear
Surveysd By - PDOP : deecmvacy i 31 FF
Survey Results
Marker Type A F'ﬁq = ~Recoversd Damag=d Destroyed Not Recovered
Marker Description:__ ' gl bawike = Nw of Cleyvale kS 2.22 wiles
Instrument Results .
Instrument Name:_C9a¢ v o e breX Instrument SN
Latitude : Anlenna SN
Laongitude Available Sats. :__“
Elevation Locked Satellites :__ S
Setup Time = : & 30 aw Take Down Time:_& 33 <~

Comments
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Hoviewed by {initial):

. ]

AT
4 :

s, o

A NAME:

113010‘{

DATE OF VISIT: ]

-i-‘)"l' L i L/-I \IP’I'-'“’_

i - e k-2t §

b S SR
So (BACKSTEL % _ Guppl Stope {Becksiter| . __
amnn& M'EASHREMHI"I‘S {:nnsa smnuruL lﬂrum.mm Ig FﬁH
numf
DisT LB DEFTH sm CLass E!unm OTHER
XX m | XXX cm CODE 0-100% FLag

'.'ﬁ'nnlm‘:l Etn’hnn M» to K]

A

 SuPPL. BEARING (BAcKs(TE)
e e ——

* o Beamng (BAcksmEl =t - L

0= Ansowr V. VISUAL RIPARIAN o LeFr | RiGHT | g Lo

1= Srans [0-10%) ESTIMATES - Bank Bank

37 Haave 1D TE%1 :

] P 0 = ARLENT

4= Vimr Hiayr |> 75%) Hiramian 1 = Sramsy (0-10%) |

I = Momimar | 10-40%)

CHANNEL FLag “‘gﬁ,ﬂ,";‘;“" 3 = Heavy [40-75%)

4.9 L 1O |O0)

FramisTous ALgal
ikl

4 = Veny Huawy | > TH%)

CANOPY i> & u Hsin)

IRl

MACRDPHYTES

|
O

VeGrraTos Tves (D, C. M, o8 Nj

O

A

2451 &L

:n:u{im:

20

BiG Trees Tausd > 0.3 m DBH

3.9 70

lmd'ﬂnon'f m-.l_:'
< 0.3 M [SMALLY:

OvimvanGMg Vi,

0 135 [EN 1001

SMALL Tores Tousx < 0.3 w DBH

UNDERSTORY [0:6 10 5 s peaw]

')

SUBSTRATE SIZE CLASS CODES £1uorpang s

EDROCK [SMOOTH) *[LARGER THAN A CAR)

VeaeTaTon Tves (D, C, M, oa N

Woooy SHares & SarnNGs

IEDADCK [ROUGH) * [LARGER THAN A GAR) |
ouLnER (250 T0 4000 MM) * [BASKETBALL TO CAR]

-088LE (64 TO 260 MM) * [TENNIS BALL TO BASKETBALL)

" Now-wooor Himas, Grasses, & Foass

GROUND COVER (< 0.5 m ran)

COARSE GRAVEL (16 TO 64 Mm) * [MARBLE TO TENNIS BALL)
FiE GRAVEL |2 TO 16 MMmI*® iuumua"rn MARBLE]
SAND (0.06 TO 2 M| *[GRITTY - UrTO LADYBUG SIZE]
SLT/CLAY.MUCK [NOT GRITTY)

WOOoD |ANY SIZE)

OTHER [GOMMENT)

Q
|
;|
o)
O
@)

Wioooy SHauss & S0 NG

Non-woooy Himes, GRasses, & Fones

U BANK MEASUREMENTS

T
l-'_-“"- kit "‘{?‘E"ﬁ# s

2

0= MHOT FAESENT, B = On pann
C o Wik 10 s, Pe > 100w

Bamain, BARE DT 08 DuFF

HUMAM INFLUENCE

WalLDeEREvETMINT ArRLr

B DriGs

PavisisT

Roan/Aanmoan

" PwLS [mUETAOUTLET)

. BanK ANGLE —
Gz}u . Unoercut DisT (M) X. XX | FLaa Dmsmnﬂﬂ tﬂ ID 17 M-l-lﬂ
& 5 Fu_l.n e |l [ae
L WIDTH : _}_ b_ ..3_ m Cenlr [‘B GEHH E |
! CenL
0 HT. _f.’!.. .Q m
O 8 CENDWN ||
FULL HT. e i N
Flag Codes: K=no massurament made; U =suspect
ren WioTh ; L{Y_ 1 m
O O HIPARTAN -WIDTH LFT
WIinTH : k- — . =~m y RGT .

LaspfELiTRaSH

F.t.lll.ll.l.lnl

Q

o

PasTuntRascEHAY reLD

Lnuml:;m'rm

Mmired, ASTRATY




Reviewed by [initial}:

' ' | THALWEG PROFILE & WOODY DESBRIS FORM-STREAMS:
STREAMNAME: [ Drue (ruoie
STREAMID: USb-RiZwm-ud S TEAM ID (circlel: 1 2 3 4 § :
| THALWEG PROFILE | Reach Lencth im) _.'Fj- 5 2 Increment iml ?\ i O
THAL'WEG WETTED Ban SoFT/ANE PooL Sioe
Sta. 2 DErF H 1:::1:M| “:!:EC,;H)!T‘I flﬂ?.?l ?E"E’SEET UE:: 'E"‘.IE[!I-E Fcuugﬁl: CFE‘TE'IHJEL COMMENTS
I ol 70 l (N 1 POT [F |
1] 35 | N |
ad ':[tD I |
A {e) ]
ol R0 ! |
5 l/ n%\ | <
I L] 7 - Y ! Jr
; r’n!%) N 1 | L
] (f? ' N Gn"r_ I
sl G0 v gL | )
I
I
| < 7

LMGEWGGD"! nsms {::- 10 CM SMALL END DIAM.: > 1.5 M LENGTH)
; # ALL‘I’ BETWEI THls TRANSECT .u.u:: NExT

!u:: Ill:lnrﬂ-m ll.rq.,~ l:hu

. DIAMETER:

LABGE ENg. |Liname 1.8 28 W

e T

>15m -

Lo 1.8 5w

S:18m :*...' o

S TEm

0.1.t0 <0.3.m

)

'D‘.E 0.8 m

3.8 - 0.8 m

>08m

AY EACH FIELD CREW. EXPLAIN ALL FLAGS IN COMMENTS SECTION

N S NN .
FLAG CODES: K = NO MEASUREMENT MaDE; U= suspecT measuremenT: F1, F2, ETC. = MISC. FLAGS ASSIGNED

= |
- CHANNEL UNIT CODES

COMMENTS:




Hoviewed by [initiad]:

1 NAME:

-_L::fL 1'-1.1 tﬁ‘i £ k—

DATE OF VISIT:

U 125104

MD: USt- _':_’_f_.__l s

i

3

Lo . i e
siame Backsne)| oL | % _ Suppls L )15 0. et Bosang Bacesmel | _°
Ehg SR | SO TR G o Y, TRE S . E A G Ay V. VISUAL RIPARIAN ’
ISTRATE MEASUREMENTS CROSS-SECTIONAL INFORMATION 'Ig.pfﬁ_l'l' 1nsmm0 O ESTIMATES e Barx | FLao
DsTLB | Deprw | SweCuass | Emsen, OTHER * [32 Vi e i 7531 T
! . “ e RiPARIAN 1 = Spansi [0-10%)
XXX m | XXX cMm CODE 0-100 ' VEGETATION 1 = Mooemar [10-90%]
CHANNEL FLaG Coven i - :uvruun-'.'-':mtﬂi |
- my LAWY > ]
1’ (}: ::2 7 G\ F. q (-) FLAMBCIRGY AL l CANOPY (> & w wan)
7 f(F:S %2‘% !ﬂ“.c’) f [ j O PAACADFHYTIS | | VaseTanos Tvres (D, C, M, on W) D i
5 £ J_ L -}‘ QQ ,(}O Wooor Dexss © i BIG Tazes Truns > 0.3 w DBH 9\
Q f‘_"'i %q GIF QO > 0.3 u(BIG)
; L 5 T SMALL Ters Tese < 0.3 w DEH
< 0.3 4 (SMALLY

¢

SUBSTRATE Sl"z:E t’:ﬁi;‘s‘s" CODES

Ovinsamang Vid,
£ 1 4OF BURFACE |

UNDERSTORY (0.5 10 S w s}

EDROCK [SMOOTH] *[LARGER THAN A cu}

EDROCK [ROUGH)] *[LARGER THAN A GAR)

ouLper (250 To 4000 Mm) 'l;ansmuu TO CAR)
zoBeLE (B4 To 260 MMm) * (TENNIS BALL TO nsnmmi
coARse QRAVEL (16 TO B4 MM)] *(MARBLE TO TENNIS IAI.I.l
FINE GRAVEL |2 To 16 Mm)* Iun‘rnun Tu MARBLE]

sAND (0.06 TO 2 MM *{GRITTY - UP TO LADYBUG SIZE)
SLT/CLAY. MUCK [NOT GRITTY)

WOOD [ANY BIZE]

OTHER (COMMENT]
c. Hnmc. ANGLE
0-360 UnpercUT DIST (M) XXX | FLag
(>Tw Nk
[-]

ULl WinTH [_C’_ . éz m
o HT. f _L:.?l % m
JFuLL Hr. _C_)_ éL m
reo WIDTH I__Q__ . Q‘m
WhnTH ) __Q . Q m

l VeaETatos Tres (D, C, M, on N|

Woooy Sweuss & Samnas

[

]
=N
||

el el

Mos-wooor Hinss, GRasses, L Foras

‘GROUND COVER (< 0.5 u s

EER
W cmﬂrf

Woooy Sieuss b SeEnmGs

S |2

Mon-woody Himed, GRasses, & Fonas

ey o) ,

Bamain, BARE DAT OR CUFF

HUMAN INFLUENCE

0=, NOT PRESENT, B = Os sapc
o Witk 10w, P= > 106

E:-Em:tm-u:rm llﬂ 1:1 1 ? w.ul

WALLTE ALY E TN T [Firnap

Bup G
<5

fuiﬁ : Pavinimt

cEHur 3 Rosp/HanROAD
Pees [muETiounen)

EENL -7 . - LamsduiiTRasH

|| cenown | | ~ Ratl. g " PaRKAawn

ST . ) SRye;
Flag Codes: K=no measurement made; U= suspect —
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THALWEG PROFILE & WOODY DEBRIS FORM-STREAMS

Reviewsd by (imitiall:

STREAM NAME: Ty Lun Muee b

DATE OF VISIT: 9 ;gﬂf-ﬁ

TEAM IO (circle):

T‘ﬂ"mwmﬂn {A tu K;— [

|
| THALWEG PROFILE

Reach Length (m]

'DTH“HTEQ | v}ﬂ"m‘gn '-H?“ CHANMEL
EPTH [CM LOTH (M) IDTH
STa.8 [t 4 4] [ 4] XX UritT CDE COMMENTS

ol 53

| L.

()

-

qN

l.mn&w:;auvnmms{::- 10 CM SMALL END DLAM.: > 1.5 M LENGTH)
3 _TALLY BEI'WEI THIS TRANSECT AND NF.rr

" CHANNEL UNIT CODES .

: DI.AHI:TER
LaAGE EHD

2110 <0.3.m

3 -08m

Dy Channsl

POOL FORM CODES.

B_LE +0:8m

>04m

I#=_

FLag CoDes: K= NO MEASUREMENT MADE; U= suspect measurement: F1, F2, ETC. = MISC. FLAGS ASSIGNED

AY EACH FELD CREW. EXPLAIN ALL FLAGS IN COMMENTS SECTION

.Hltﬂ'ﬁi ’
t.n-wm Dabis .
: Flumr-d':. ; 1
l.-u- o badrock
um fhreiad:

COMMENTS:




Hoviewed by [initiall:
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FORM #1
FORM FOR DOCUMENTING A SAMPLE SITE

la.Storet # (J53-RFs-01p pocaos map # z. Data:OﬁL o9 127
YI] mo] da:

day
3.USG5 Quadrangle Name

4.5tate code KS 5.County Code et

&.Watarbody Type 7.Ecoregion Cocde
B.Waterbody Name: ;fu--duu&

9.Reference Location (Narrative and/or legal description of closest landmark)

hiﬁ‘?ﬂ*::.ﬁchﬂ WE/A - Sea T 82807 Eric: w1 vavensad navmanoneroin
D 1"“-. -ﬂ&-lr‘ R p T | f T o L SO g L T R T s L1, e g -
B e i .ql wale - u.ﬁs{-'- /z, i ft- mw#h‘ JP ﬂi‘**fuvdnb g §rarire | -
£, e N 5 ame PR e e 1 e =3 i s ¥
SUN F P ey e - 1 . | R gar-g
= o gl E - ST e n
st e 10, Descriptmn of, . site marker (e.g.; ra—bar, BVC pipe, etc.): -
T e i T ! P b
P .

B P, | —

J.l Distance and direction of site marker relative to reference lacatinn (2.g: . |
T AL AR 'upﬂtrem“duwnatrem ;,d:.rectinn, left bank or right bank, atc.): I
|

o vaom
o 0r o | ; e A § [
S TSRS e panal pider =omaass wlat itudn—'h'—_-;:fﬂ_f___‘_'_;éﬂ
12.X-site lat/long (from map): 15, 5125"!5 R ““_':3'5'2'?95535
13.X-site lat/long measured: Wods® 344,89 ""'*‘W?E}?fd Bj
14.X~-Site lat/long by GPS or map inté&palatiqaﬁigro:;ﬂj: G
15.GPS file name: f / f ,H;;"E
l6.Difference between map X-site andlmeasured x-51te (in
seconds) : lat: long:
17.Avg. Channel Width: /(.73 metar.{_ Y “____l.f.}{)i : /9
Trsses s 18.5ample Site Length'__iff__quﬁEﬁifh_ -

I'
|
|
f

S T
=Ly =

—=ee e 19, Sample—Site Length based “en? “Tywidth x z)mm 150m) oFf
S Jm] (circle one) = T '._“"‘

20.5tream order: 21. stream dlscharga (CFSJ_ ,3_5
[

22.Landowner Name, Address, phone #: |ne__ i'f’;*-’”!-*
lofe =33 - 277t /23 W opean J4 dfntr—-;/uclft Cﬂ?'-ﬁ‘ﬁ - | g

23.Contact method(T) (B> W (circle cne)
24 .site photo taken: @ N 25, Managed Fishery: Y @

26. Land Use in area and 27.disturbances observed in the area
(see reverse side of form to record information for 26 and 27)
28. Weather information (see reverse side of this form)
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WATER CHEMISTRY
Date: ‘?*ff-/"-?”—lf Data Collector(s): E.j'uhw:upq
I . . Ha<e —
Hydrologic Unit: Cxag‘ﬁﬂ}wLﬂﬂh+
Stream Name: &EQumﬂ{fveeﬁ- Stream Code No.

Legal Description: € /4, M s4, sSec._T _, 13z, RiE_, W& Count

Air Temperature (°c):_l¥.0 Time of Day: Begin Kb %p.m.

End g: 04 SI. AP .M.
METHODS
1. Hach Spectrophotometer 2. Digital Titration 3. D.O. Meter
4. Conductivity Meter 5. Thermometer 6. pH Meter
7. pH Pocket Tester _ 8. Other (specify)

PHYSICAL VARIABLES

Measure . Method

Water Temperai:ure{‘t:] : _LJ 8.4 —q
‘Conductivity (Siemens): 504 4
Turbidity (FEUs):FAU | § |
*TDS (mg/l): 247 H_
02 Iy

Sg] eTE E(Ufﬂb"

CHEMICAL VARIABLES
Dissolved oxygen (mg/l): (. S5£3% 27

<
PH: 7.9 .7
ol ik . 3
Chlorides (mg/l): b P
Ammonia (mg/l1): ' 0.03 I
Nitrates (mg/1l): 0.6 |

Phosphorus, Reactive (mg/l): 003 - _l_

T

*Sulfates (mg/l):

*Total Hardness i e T
(mg/l as CacCo,):
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N,
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SUB-SAMPLE VOL.

GAL.

BPJ @ SAMPLE REP:(Y Jor N

% SEINED: l (&)
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Kansas State University.- Salina

GPS Field Data Record
Date : 8- 217 -0 Project Name
Town : Latitude N3 LD
County :Wi&#uq Longitude woq5° 3d.ea’
Site Name » OS2 - F:Fm-'ol-lt Elevation : 77l Cr-
File Mame ! Time 't 8.29 an—
Surveyed By : %gfajggg + Weather i elea—
Surveyed By FDOP .
Survey Results
Marker Type ' F len oy = I}nmag:d Destroyed Not Recovered
Marker Description: laﬁﬁ ol . ' -
Instrument Results
Instrument Name: £ edrax Instrument SN :
Latilude ' Anlenna S/N
Longitude Available Sats, 1 S
Elevation Locked Satellites :__ t
Setup Time ~ |_& 242 Take Down Time:_ & 3o

Comments




N e

T e ]

¥

e TR e,

r _'%'r;"

T lrts o]
o oty oy Wharn
i = e

il

kv

Ak

bt

j«.
f .:
&

!

T Ry L .
I N, T i el BT
2

- :
et

P T—
R e

E -




3

sl 5y

Y. q-..!.m.
..._".._..,_1"\_..._...__.._.. !

TR
bty

fir 5=

el
i
o

¥4
L

-
*




|| Drum Crﬁ
Montgomery Co
T32S R17E Sec."7"
SE/4 of NE/4
City of Chefr;yﬂu;g_{s




T

ﬁs@.m -oéui <§%¢§ g i::% e

§-iad

B "

NAME: "D, .. (Jmﬁ-e r’

DATEGFVISI‘IJ'- 9 ‘!2'? 104

ip: OS3-RFm-04 g

<<

Tnmil-l:t Sﬁtiun m to K}

A

ek t b 3 2 g,, L -.:; i T EERR I L
m{h’tunﬂ 1T : . SuPPL, BEARNG (Backs(T
% R ' RN T i V. VISUAL RIPARIAN ' Lerr | Rigur
STRATE MEAsunEMEns Cnuss~secnmml. mumhnuu 1. Fisk 1.5'.":;:" 10A0%) . ESTIMATES Bank | Ban | FLA°
-."_ a3 ] o :--: * cﬂ o .'.L !- b?l::l‘?‘?;?‘l 0 = Ansswy
DisT LB DerH | Size Ciass EM“D =l | === 510D Ve btaye o D55 3 P ANAR 1 = Seanse (0-10%)
XXXmM | XXXcm || cooe 0-100% FLag ; ] ; VEGETATION 7 = MosEaT (10-40%)
- CHANNEL FragG . CoveR 3 = Heavy (40-T8%)
o & : } .:’,','B- 20 || : 4 = Vike Hiawy | > TB%)
T2 = ' A | (| g CANGPY (> & u isani
5 I & S i et Cle = _ e e
2 =) i MACAOrHTEN - P i i I L Vigeramon Tres (D, C. M., 04 N) i = D l
270 15 (Y 100 e e ' ; S
T A Woooy Deens i'%,_;% !c) i I | i Taces Temes > 0.3 & DBH Z 2
2 o T PN T sl B Y e 5 e 1 :
‘—t.(_}f‘-‘ IL; MS; ! e EE F ] |1_ R SMALL Trees Truse < 0.3 u DEH 3 2
: BeuswWoony D | o) ¥ ! L
B L i ] e e d T 1 UNDERSTORY (0.8 To 8 w ey
Ovineanara Vea, || ' i | I M T ; '
‘.‘-1".'“‘ ""'"’-"":!" ! i | 1 ViGETATIoN Tres (D, C, M, on N} D l ™ l
{DROCK [SMDOTH) *lumm THAN A tan} . L% Y o woor e s i
EDROCK (ROUGH] *(LARGER THAN A GAR); § o £ ¥ 4 3
SULDER 1250 TO 4ﬂ,nu MM! !‘ulsxmnu_ TO cml ; jla o 1 1 i Hon-wiobor Homes, Geagses, L Fores
‘0BBLE (64 TO 260 MMl *[TENNIS BALL TO nsuﬂ!m.] i ; GROUNG EaVER 0. et
TOARSE ORAVEL [16 TO 64 MM) '{l.umu TO TENNIS BALL) S i i y
NE GRAVEL (2 TO 16 MM)* (LADYBUG TO MARSLE) === : i VWoooy Simuss & Srioues z : !
SAND (0.06 TO 2 MM) *[BRTTY:- UP T0 !.mmn surl ¢ - 7
SRLT/CLAY.MUCK [NOT GRITTY) Tig _ ) O B T = J
WOOD |ANY SIZE) g gt . I o i Bannmn, BARE DT am ourr =1 e
OTHER (COMMENT) ' § -1 ot 0 b IR . , x - )
TEASURBMENTS e TR wman wrwence B e e
lﬁr’ﬁ?ﬂ; ﬁfﬁ:mﬂnm—m o - 4 7 o 7
C. BANK ANGLE : ; | - 2| Wt Reveraent e nar : b &
ﬂl-liiﬁu k unusncur Dls'r Ina) 2.0 DEHSM‘[&H [ﬂ TD 17 HANI u ! ; _., : A ? \
n a [ ! Fl-ilh '.f - .-. .-.': i ¥ ! —— \ /I
—— 2 Z | o 1?! i 1 ; ! Molomaxoan J ]\
| ; - ENUP i k _
ULl WinTH o5 e UM _ e = | R i3 Fres |saarfouner) JII \
Tk - { cenl | (o i 7 B f
o HT. i_é,_‘_&m ' o EEE g Lumrlﬂn:n L _."'
L. CENDwH r.‘.'.l?l i E'EHGT “‘l’-' ft G PARRLawn \ |:.
lFL.Iu_ HT — Q ' 5 m | i i 'TTh i I} ¥ Mow CRoes } \
s P S - . Hng Codes: K=no mlnunm-nl I'I‘IIdll. ll-:u:pl-r.t ] 7 =
En WinTH V2 D, -L_f i ! L f' i | . | PasTurtMancr/Hay piLn ¥ {
— : r7 - E i IUI ARIPIN_mDI[[ i IFI‘ E .___jf_.'l =} - LoGama Orm Tl t b :
IWIDIH om - 4 m H H .' | } €3 RGT 'nj‘al S | M ATy ‘\| _E :
3/15/94 [chnlrip1.94) CHANNEL/RIPARIAN CROSS ©= X <5 1 | ; / ]
;i R (o I S Bridge




Reviewed by [initial):

! Sl THALWEG PROFILE & WOODY DEBRIS FORM-STREAMS. =+ 7
.I STREAM NAME: Dy . i ,_’:x e DATE OF VISIT: ‘? J'?'“F; % F
STREAM ID: E‘:’:-_‘l ﬁ"_'i g TEAM ID (circlal: 12 3 4 6 6 7 8 I Tumncts;ﬂ.mm t:rRL ;4
____THALWEG PAOFILE | Resch Length im) “3::} a2 & |
guos, | e | ome | o | ouwe | 88 [ ol |
Sra.f [KXXK] XXX 1X%.X) I¥ an N UNIT CoDE CODE {5C1? COMMENTS |
0 1 % N | [l y ”
1 o h- 2= b=
2 I It & il Il
3 |« N Cal I
a| 7 N B\
5 " N | : I
[ e N Pr = F i
7 =7 N P = i
] =2 W er = | ]F
i Y ;I»g N ©r = I
| ' r|
| - z |
e

 CHANNEL UNIT CODES

Aokl g ol

{ '_l‘ud Trm ’ 4

; ‘_hd.l.u-ﬂtanr'. % H :
Pood, Becrwmee. |l

LMGEanvDEtm{} 1ucusummnnm..>1summ1-|} f

¥

; UMI:TEIH..?
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. Kansas Department cf Wild
Stream Mcnitoring
Field Data S5

HABITAT DEVELOPMENT INDEX
. Date: f{!{}m{)d Collector(s): C thﬂﬁoh
Hydrologic Unit: 957“' EFM *Oq 'JZ ) ?JEE:}
Stream Name: D/Um CVﬂﬁ({;r Stream C::de No. M_é_] i

i PR -

$€ /4, Sec._ ,T335,R”5, M'C# co.

Legal Description: NE /4,

Macsohabitat Type (3) Macrohabitat Type (s
Fill In macmhabitac fype (3) — dffie (RF) run (RN), and/ ar pool () which are sampled (n the 50 m site
If all 3 macohakbilat types are present land sampled), score mch If the sikz {3 predominately runs

with some poolas, then score I ming and 1 pool [ anly runs are preent, score 3 different runs. Multdple !7?’21 % }
samples of a single macohabitat rype should be properly identfied [eg BN 4L BN 4L AN £, ? ) ’

i."m..n'ua}
E. , o e CobblesScore e - b R Wi Seore A *
L Riffle [0-10%. =0 ‘11.25% =T o e S 30 9 ;hDﬁ_,
Substrate- | 1£% cobble ia < 10% and boulders or bﬂm-:kunmmt.s-mun wts i
o ¥ Segre ';'C Embea.d!cfnur S::r.m: BoliiE . S eare B |
; JI J,+~=I] : -5-"5“' :'-1 5:\' L ;_'-:::
Hm:dmmrnr&']e calumn G]‘-ﬂn[“l.f-‘.‘z«.urlzl-r Zenre 35 ram. o
A ; § sty B h _L:rr"v’.'.eaf?:cks-,.'
Organic' |- = b sparsaly [T 2!
Detritus. | - None ® Acattared Bits: or [uagiﬁn:;u _2_
and . el ; f D seat 3 E
‘Deoris 3 ok oy I of de f detribu 5 { | . I
— i T BhL ] = I =.:_ e ..I. i




' : T :
o Algal No algal masses =0 i Algal masses: =1
i; Mzsses . . A : ; R T R R L R
; P e o Targeareas
Macrophytes | _.“u-cme ..-.,-ewul:fr. 55‘.1]1-.2:1-:::!:3 “ﬁf den.'i:' gmwth
: ot e g e e, Sk o ek
b Bank | e EF'.n'[}_:'amm.m.t.s : : ..E'uhmtrg.cd Ltlzﬂ:
Vegetation i s#or thin.: rants or thick ve:-:-.-nnn
‘l_ Total Scores | 'ISum.!u.l:J'L:.n;lumn‘md entersums thin Tatal Score Bokes.
[ e i Compate HDT by summing the Toml Scores for ek unique macohabiat
s o 3 sampled: Ifa macohabiatwas smpled more than once; only use the highes
HDI Score- | Total Seore for that macrohabitat to compute the HDI Seore Samples 1P
. . and2 RN were szmpled, HDI Séore'= T sample Tolil Score + RN sample with
i the highest Total Score. If one macronabitat was aspled and s-:nr:ﬂ TI'iree e
1 tmes, HDI Score = column with highest Total Seoret &0

TRANSECT SAMPLING: = # POOLS # RIFFLES | : -

"ORGANIC DETRITUS includes seeds, pods,

leaves, small bark, twigs,

leaf fragments accumulated in packs.
CRGANIC DEBRIS includes larger sticks, bark, and logs.

ALGAL MASSES should be sampled if they provide habitat and not just
foed. :

MACROPHYTES include flocating-leaved, emergent, or submerged agquatic

plants.

BANK VEGETATION includes submerged terrestrial plants, tree limbs
and recots. ; '_f

Corbicula Released: - _

Crayfish Released:
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18 .Sample Site Length:

FORM #1
FORM FOR DOCUMENTING A SAMPLE SITE

la.Storet # @57 -RFu-c 1h, Random map # 2. pate:o4/10 Jol
- YT/ mo] day

3.U5G5 Quadrangle Name

4.state Code KS S.County Code M

6.Waterbody Type 7.Ecoregion Code
See T

; body Name: Dviu., Cveeld
8.Waterbody Name nefy Sefd T32s RiINE

5.Reference Location (MNarrative and/or legal description of closest landmark)

"5:::5(:.: gd. \Mﬁl_&ﬂh @qufuﬂ”{ s b Sop B4 - Fuvn 5,5:_&&4 _

& r.;.s.-.-» le  be - pasture qate a¢vnse pastuve. to Cresle gihe

=k

10.Description of site marker (e.g., re-bar, PVC pipe, etec.}:

ll1.Distance and direction of site marker relative to reference location (e.g.;
upstream-downstream, direction; left bank or right bank, ete.):

longitude™ ™ == VT latitude =E e omoaa
12,.X-site lat/long (from map): OFSs. §797 33333 7. 2—?..2 78 3333
13.X-site lat/long measured: WD‘-?'S‘ 34’.'12:'-" k- |r.‘4 31"?

14.X-Site lat/long by GPS or map interpclation (G or M): _ (o

15.GPS file name: ) [ /
16.Difference between map X-site and measured X-slte (in
seconds) : lat: long:
17.Avg. Channel Width: =225  meters . Hp! 20
T '

meters

19.Sample s _Length based on: 1)width X 40; 2)min.(150m) or
3 (circle one) __ o=

20.Stream order: 21, stream discharge (CFS):__&

22.Landowner Name, Address, phone #: Marlyw Artleuy - Flavdes

lede = 330 = &5& '?3{:} & L™ St lf‘furrqwzje, X5 &7335 ";ﬂ!k

23.Contact methcd(j) P, W (circle one)
24.site photo taken:C:D N 25, Managed Fishery: Y (f)
26. Land Use in area and 27.disturbances ohserved in the area

(see reverse side of form to record information for 26 and 27)
‘=F~rmation (see reverse side of this form)
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Kansas Department of Wildlife and
Stream Monitoring Program
Field Data Sheet

WATER CHEMISTRY

Page of
Parks

Date: lo-1-o4 Data Collector(s): £, Tohnson =
; N. Hase

Hydrologic Unit: _&57-RFw 24 '

Stream Name: _ Druw~ Creek Stream Code No. ___

Legal Description: N&€ s4, S€ s4, sec. 7, 7325 , RI1E, _iﬂ_(q__Cm

Air Temperature (°C):_20.0 Time of Day: Begin

End
METHQDS
1. Hach Spectrophotometer 2. Digital Titration
4. Conductivity Meter 5. Thermometer
7. pH Pocket Tester 8. Other (specify)

PHYSICAL VARIABLES

735 & Wb
g. 34 a.m./p.

3. D.O. Meter
6. pH Meter

Measure . Method

Water Temperature(°C): 1%.9 4
Conductivity. (Sihé;é;s} : o ST 4
Turbidity (FEEE): FAu " e |
*TDS (mg/l): - gy, M
Seliey () 03 |

CHEMICAIL VARTIABLES
Dissolved ::nxygen (mg/1): @ 31335 2
pH: - | . SO ok
Total Alkalinity
(mg/l as CacCo,): W Ly "
Chlorides (mg/l): = 1 - L
Ammonia (mg/l): S8.06 - __l__
Nitrates (mg/l): S }_#‘-fcaJ beikyards

Phosphorus, Reactive (mg/l): _0.55 - _l..

e ——

*Sulfates (mg/l):

*Total Hardness — ——
(mg/l as CacCo,):

'® meem1l TT maramatars
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FORM #2

FISH DATA FORM
ELECTRO-FISHED METHO D:@P— TB-B.

siTE#_JS57-RFm-o8%  pare:_10 4 ) .:?4- BPJ @ SAMPLE REP:(Y br N
ELECTROFISHING TIME (SEC.): 4710 SEINING TIME (MIN.): < 257
% OF TOTAL SAMPLE SITE: ELECTRO-FISHED: __ /@ % SEINED: _ /O
TOTAL AREA OF SAMPLE SiTE: __ 2/ 50 SQ.M. % OF SAMPLE SITE WADEABLE: _ /O
TOTAL SAMPLE VOL. 70 AL SUB-SAMPLE VOL. GAL.
— | # oF caBLEHOUSE SPECIES | SIZE* 1
| SPECIES COMMON NAME s Q. ‘ P M| T| JUveNILE |  ADULT | e |
Lemianoses  gov il :E:‘ I . . - ” —--—.-—:--——2" I
ﬁjﬂ;}v\L&’; : O EL _Z-r-n-t g-u i | 5
Fiviv tov psat Key ol " i I:ﬂﬁ : wl | <
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Kansas State University.- Salina
GPS Field Data Record

Date - 'G{J/ ’I/ ﬂf-L

Town

County . £ rad
Site Name P57 RE WA -.::J:

File Name

Surveyed By

Surveyed By

Survey Results
£

Marker Type

Marker Description: left bank

Project HName ﬁrm ().y-mi#-

Latitude « N37° 16.379!
Longitude - wWods® 3,784
Elevation : 78’2.- H’

Time B0 oo

Weather s pa-tly ¢ loudy w 509
PDOP  decavasy 23 HE

-«@l Damaged Destroyed Not Recoversd

Instrument Results

' ]
Instrument Name: (ﬂdvmm ehveX

Latitude

Longitude

Elevation

Setup Time

Instrument S/MN
Anlenna SN
Available Sats. =

Locked Satellites ;S

Take Down Time: 203 aw~

Comments
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Aoviewed by (initiall:

/J: <..'

e

DATE OF VISIT: ;(_}

@3 e

STRATE MEASUREMENTS Cnnss ss::nnum Hfﬂmnuﬂ

5 age_mﬂ;? G =
tm Ihmm ﬂ

DisT LB DEPTH - Srre mu EMIEI:I
XXX m XM o™ CODE 0-100% FLag
o L0 FM loo
dpzs|l o | FA 10
4258 |le1 |z=c 2o
138579 NS Pl 3 =
i - ) BL 20

' SUBSTRATE SIZE Eﬁks’ CODES

g

IEDAOCK (SMOOTH] '{umzn THAH n. ::An]
seppoex (rouad] *[LARGER THAN A CAR)
1ouLnER (260 To 4000 MM) * (BASKETBALL TO CAR)
COBBLE [64 TD 260 M) *[TENNIS BALL TO uslm.tu]
COARSE ORAVEL (16 To 64 MM) 'Iun.nslﬁ 10 TENNIS BALL)

FINE GRAVEL |2 TO 16 MMm)* {LADYBUG TD MARBLE]

sanp (0.06 To 2 MMm| *|ORITTY = = UF-TO LADYBUG :l._t_ﬂ
SLT/CLAY.MUCK [NOT GRITTY)

« WOOD [ANY SIZE)
OTHER [COMMENT)

. Bank |
O, ANKE ANGLE
0-360 Unpercut DIsST (M) X.XX | FLaa
(25 ° 0.45
BT T S

FLLL WIDTH

ED HT.

LFULL HT.

/. CANOPY COVER MEASU

1. Fisk . T:hmw-:-qnﬁ
CoviEn 2= MottRaTE (10-40%)
OTHER Dot 3 e HeEavy [DTER]

4= Vemy Hiayy |> 75%)

CHANNEL

FLaG

MMACRDMITTES

Wooor Deamms © -
> 0.3 (B}

INMMMT ﬂm

< 0.3 W |SKALLY

rversassirsd YWid,
= 1 M OF SURFACE " =

4

Transect Station (A to K)

A

r 3 .
e
oA R E