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AQUATIC ECOSYSTEM ANALYSIS

_
;'FOR SELECTED STREAﬁS FROMbTﬁE |
ENVIRONMENTAL fROTECTION-AGﬁNCY
REGION 8 - UTAH
| 1986

. 3‘
BACKGROUND"AND METHODS

In recent years land managers on many of our forests and
BLM districts in the west have improved the stability and

reliability of land management plans and decisions by sampling
aquatic organisms which act as natural monitors of managementr

act1v1t1es within the drainages on public lands.

- o Durlng short ~term exposure to water of poor quallty' or .
f'auveLse changes in’ habltat, organisms that cannot tolerate the
Lo o stress are destroyed and the aquatic macroinvertebrate
- ) communlty structure changes. Since aquatic organisms respond to
-their total environment, they can become .an effective tool for
detection of environmental changes., -

o

Our analysis of aquatic ecosystems is based upon multiple
factors including:

1l. Various macroinvertebrate data - Community dry-weight
~ biomass/sample expressed in gm/m?; npumber of individuals per
taxa. (resident. populat10ns7), DAT Diversity Index, which
. combines .a measure . of dominance and. number-of taxa; habit,

}_habltat -and. feedlng preferences of 1ndlv1&ua1 taxa or species;

. specific tolerances of taxa; community composition; and BCI
(Biotic Condition Index), which indicates as a percentage how
close an aquatic ecosystem. 1s to its own potentlal,

2. Physical parameter data and
3. Water chemistry data

Effective use of the Biotic Condition Index (BCI) depends

~upon the availability of data on stream gradient, natural
capability of instream substrate (may not be the composition
present if man-influenced sedimentation is found at the sample
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Station),-totél alkalinity, and sulfate in mg/1.

B

Because of the way that macroinvertebrates occupy space

.within a stream, it generally takes at least three samples to

represent the community accurately at a given “station. One

sample. per station costs less but has little value for aguatic

habitat assessment, one never knows if such single samples
represent the best, the worst or an average of possible
conditions at the sampling site. Also as a side benefit, three
samples per station provides a basis for various statistical
analyses, 1if random samples are all taken from a rubble
substrate in as similar habitat as possible, taking into

" account mainly the velocity of: flow and depth in the stream.

Biologists have found that compared to other sampling devices,
the Winget-modified surber net yields the highest coefficient
of correlation (similarity of samples}.

A stream's natural potential for productivity, habitat

:quality and water gquality can be compared to the "actual" by
taking quantitative samples . of aquatic -macroinvertebrates.

" Careful analysis of macroinvertebrate communities can reveal

condition wand- trends in aquatic ecosystems. Sampling and

";@nalysis_ig:gonducted,in accordance with procedures outlined in
FSH " R-4 2609.23, March 1985, Fisheries Habitat Surveys
"Handbook . o ' :

This report 1is based upon 68 aquatic macroinvertebrate
samples from 17 stations on six Utah streams. Samples were
taken as follows: four Surber net samples and one kick sample
were - taken from each of two stations on Box Elder Creek, three
basket samples and one kick sample from each of four stations
on Beer Creek, three basket samples and one kick sample from
each of two stations on Mill Creek, three basket samples and

-.one kick sample from each of two stations on the Weber River,
.. sixteen basket samples and four kick samples from five stations

.*,On!theﬁﬂordanfR;ve;; and seven basket samples and one . kick

sample -from ‘two stations on the surplus canal were taken in
~August- and September, 1986..

.

~In the laboratory, samplés were divided in an eight pan
subsampler, which has proven to have high reliability. Numbers
of organisms corresponding to the number in the original sample
were determined from the subsets processed, and the balance of
the sample was scanned. EBEach sample was checked then recorded
by the lab's quality control technicians.

N Sampleé ‘were processed using 'Nikon =zoom dissection
microscopes (10X-40X) and a- Swiss Wild Hebrugg dissection
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microscope {10X-50X). The orgainsms were identified using
state-of-the-art” taxonomic keys including: Merritt and Cummins
{1984), Wiggins (1977), Jensen (1966) ,. Usinger (1971),
Johannsen (1973}, Edmunds Jr. (1976), Ward and Whipple (1959),

'Mason (1968), and Baumann (1977). Subset samples for ‘each

. stream have been stored in 70% ethanol for reference.

High sulfate, averaging over 200 mg/l1 and up to 2100 mg/1
at some of the Jordan River stations; averaging 157 mg/l on
Mill Creek; and 102 mg/l1 on Beer Creek would have been limiting
to some species in those communities,

High alkalinity, averagxng 364 mg/l on Beer Creek and 260

mg/1l on Mill Creek, would have been limiting to some species in
those ecosystenms.



&

- BEER CREEK _

Four stations were sampled on this streafn with ‘- those
stations below and above the Salem waste water treatment plant
being designated as Stations 1 and 2, respectively, and

"stations below and above the Payson waste water treatment plant
. designated as 3 and 4, respectively. A good quality mountain

stream would have a CTQ_ or potential community tolerance
guotient of 50. Since thisP
its CTQ_ was designated as 72, due to limitations from low
gradlené) low natural diversity of substrate comp051t10n, and

 less favorable water chemistry potential.

All of the analysis elements indicated that there were
stress conditions in the stream above and below the Salem waste

water treatment plant. However, there appeared to Dbe

comparitively extreme organic enrichment in the stream below
the' plant. This was indicated particularly by a Chironomid,

Chironomus chironomus, which can compete best where there is
extreme organic enrichment, -that . numbered over ' 200,000

.organisms. per -square meter of stream bottom. Also superior .in

their ability to compete where there is organic enrichment are
the Oligochates, which numbered over 15,000 -organisms -per
square meter. Psychoda, which was present in high numbers, has

" been found more tolerant than most macroinvertebrates to toxic

chemicals in the water. Other species in the community
indicated that the stream bottom consisted primarily of sand
and silt-sized substrate.

‘The imbalance in the community indicated a possible
overburden of organic enrichment at the plant. There were just
nine taxa in the community below the plant, compared to 25 in
the stream above the plant. The DAT diversity index of 0.8

. indicates .an extreme domlnance among limited species, and the
~-standing crop of 20.6 ‘a/m? was high because of the abundance of
- tolerant  organisms. Analysis elements, including the DAT and
BCI, indicated stress conditions in the stream above the plant,
. but condltlons at the upper station were superlor to those

below the plant.

Ana1y51s elements indicated that condltlons were fairly
gsimilar above and below the Payson plant. Standing crop and the

number of organisms indicated organic enrichment was higher

below the plant than it was above, but the BCI values indicated
that community diversity was about the same. It appeared that

- the Payson waste water treatment plant was more efficient than
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# Taxa

.9 bla: Salemy ..

USFS -

INTERMOUNTAIN REGION -

MACROINVERTEBRATE ANALYSIS

ANNUAL PROGRESS REPORT

Pr1or to fleld season {ill in Sections A and £ for each stream

that will be sampled and forward to:

Aquatic Ecosystem Analy51s Laboratory
105 Page School

Brigham Young University

Provo, Utah

James Lazorchak

84602

‘25 abv. Salem 2

13 blo. Pysn. 3

BCI 72 # organisms

11 abv. Pysn. 4

A, Invgstigator
Forest/District Environmental frotectipn Agency
: rs w
Stream Beer Creeki:.. e
-State/County Utah, Utah County
Forest Service Cat. No.
. B. . Biotic-
_ Diversity Standlng Condition
. _ _ - Index - rop Index
e - |
B_
. 8-11-86 0.8 20.6 78
8-11-86 “B.7 5.3 78
. 8-11-86 3.9 5.6 78
8-11-86 3.3 172 79
Excellent 18 - 26 .0 - 12.0 abave 90
Good - . 11 - 17 1.6 - 4.0 . 80 - 90"
Fair 6 - 10 0.6 - 1.5 C727=179

__224 35 )

4,117

13,687 |

2,217 )
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"TABLE 1. BEER CREEK -
LIST OF TAXA FOR QUALITATIVE KICK SAMPLES TAKEN 8-11-86 -
: STATTON 1 2 - 3 4
‘ .m- -

ORDER TRICHOPT : '
Cheumatopsyche ' +
Hydropsyche :

Hydroptilidae

ORDER COLEPTERA

. -Elmidae _

ORDER MEGALOPTERA

:-"ﬁ-.{
4

ORDER ODONATA
Coenagrionidae

Enal lagma
ORDER DIPTERA
Psychodidae : :
Psychoda S+
Chironomidae . ' o ’
Chiropomis Sp. h | 4
Chironomus chironomus : +
o ... ~ Digmesa . - . .
b - MISC. INVERT. a |
- Gastropoda
e B
Plariorbidae
Limpets -
Oligochaeta + + +
Amphipoda '
Gammarus ) +
G : Hyallela azteca + + +
- Nematoda L4
. ORDER TRICLADIDA -
s Planaria = ‘ .+
¢ - Hirudinea~ . - ‘ ' '
- -Decapada’ ;- -

+ 4+

15
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BOX ELDER CREEK

e

The aquatic macroinvertebrate community in the stream
above Brigham City waste water treatment plant wad dominated by
those taxa tolerant to sedimentation and organic enrichment.
However, there were limited numbers of a cleanwater species and

"some .moderately tolerant species present. The community was
- more diverse than that found below the water treatment plant.
It appeared that the Brigham City water plant was efficient in,

removing organic enrichment because the standing crop and
number of organisms were actually less below the plant than
above. However, the treatment’ process was limiting to the
members in the community, which was then dominated by sediment
and organic enrichment tolerant species and toxic chemical
tolerant species were present in low numbers. The CTQ or
potential community tolerance quotient was set at 72 for Pthis

stream, and the BCI values of 85 below and 86 above the plant

indicated that the efficiency of the system and the condition
of ‘the stream was better than that found in Beer Creek above
and below the Salem water treatment plant,

16




_USFS -~ INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT .

S

MACROINVERTEBRATE ANALYSIS

that will be sampled and forward to:

-

Prlor to field season fill in Sectlons A and C for each stream

Aquatic Ecosystem Analysis” Laboratory -

105 Page School

. 4
Brigham Young University

Provo, Utah 84602
f
_A. Investigator ._James Lazorchak
Forest/District Environmental f_’ro‘cection Agency
Stream Boil.;{ Elder Creekt
; _ State/County Utah, Box Elder County
Forest Service Cat. No.
B. Biotic
Diversity Standing .Condition
o Index grop Index
# taxa &aj;mn Da.t_e_(j)_ DAT .(mmn_)_ &/m~ (mean) BCI 72 # organis
15 blo. Brig. 1. 8-6-86 2.4 1.3 85 9,103 .
£ 7\ abv. Brig. 2 8-6-86 6.1 — 9.2 86 14,276
- Standing crop BCL
Excellent 18 ~ 26 §.0 - 12.0 above 90
Good .. .- - 17 1.6 - 4.0 80 ~ 90>
Fair 6 - 10 0.6 - 1.5 72°— 79
Poor 6 -5 0.0 - 0.5 ‘below 72

17
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TABLE 2.

STATION

TAXA .

ORDER EPHEMEROFT
Baetidae

ORDER PLECOPTERA

Hesperoperla
ORDER 'TRICHOPTERA

. Bvdropsvche
ORDER COLEPTERA
Elmidae
CRDER CODCNATA
ORDER DIPTERA
Chironomidae
Chironomus Sp.
Simuliidae
MISC. INVERT.
Gastropoda
Oligochaeta
Amphipoda :
Hyallela azteca
Nematoda
ORDER HYDRACARTNA
Acarina

1

BOX ELDER CREEK
LIST OF TAXA FOR QUALITATIVE KICK SAMPLES TAKEN 8-06-86 = =

T

P
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Since the environment in this stream would .be very

‘limiting to cleanwater  ‘and moderately - tolerant
-macroinvertebrate species, the CIQ  yas set at 80. The aquatic

macroinvertebrate communities at é&ach of the stations sampled
were  completely dominated by those taxa tolerant to
sedimentation and organic enrichment. The number of taxa
indicated that there were varying amounts of stress conditions
from ‘Bluffdale to Cudahy, as did the DAT diversity index
values. Standing crop was extremely high, particularly at the

. Bluffdale, 7800 South and 480@;South stations. There appeared

to be a particularly high infll% of nutrients at the 4800 South
station, where the standing crop was 57.1 g/mz. This was due
particularly to the extreme abundance of Hydropsyche sp.. a
caddisfly which numbered over 81,000 organisms per square
meter. The community composition at the Cudahy Lane station

‘continued to show extreme organic enrichment and sedimentation
.with almost 16,000 Oligochates per square meter and over 11,000

Chiropomis sp.. most of which are often tolerant to organic

- enrichment. _ -

- Most-mountain streams are considered adegquately productive

 if the number of organisms is Between 2,000 and 4,000 organisms

per square meter, so the numbers from 15,000 to 95,000 found at
the stations sampled in this stream are extremely high, and are
generally found only in streams which have conditions where
nutrients - are extremely high and tolerant . species are
well-established. High numbers of species at Stations 3 and 1,
corresponding to 4800 South and Cudahy, respectively, were due
to high numbers of organisms for specific species that can
compete - where - there are adverse conditions 'and reduced

~competition.
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"USFS - INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT -
HACROINVERTEBRATE ANALYSIS

Prior to field season fill in Sections A and £ for each stream i
that will be sampled and forward to: . —

Aquatic Ecosystem Ana1y51s Laboratory B '
105 Page School 4. : '
Brigham Young Unlver51ty -

Provo,-Utah- 84602

A. I'nvestigatOr James Lazorchak .
Forest/District ' | Environmential Protection Agency.
Stream ‘ Jordan R';;irer t
State/County Utah, Salt Laké County

Forest Service Cat. No.

B. . Biotic
Co Diversity - - Standing Condition
S : Index . grop Index

£00 ouashiy 1 9= 10-86 1.1. 4.4 - : 84 : 3€ .23
" 16 500 N._ 2 9-10-86 4.5 17.0 85 19,806
. 17 . 4800 s, 3 9-10-86 2.1 57.1 . 86 - 95,247
* 22 7800 S. 4 9-10-86 7.3 19.4 ) sl 15,311
18  Bluffd. 5 9-10-86 6.0 24.6 o 79 95,499

Excellent 18 - 26 - : k.0 - 12.0 above 90

Good 11 - 17 1.6 - 4.0 80 - 90
Fair 6 - 10 0.6 -~ 1.5 C720= 79
Poor 0 -5 ’ 0.0 - 0.5 below7'2
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TABLE 3. JORDAN RIVER
LIST OF TAXA FOR QUALITATIVE KICK SAMPLES TAKEN 9-—11-86 -

.Y +  STATION 12 -3 4
ORDER EPHEMEROPTERA

Cinyamula
ORDER “TRICHOPTERA

+ +

Hydropsyche
ORDER COLEPTERA
: Elmidae '
o . ORDER ODONATA
: Gomphidae +
Argia :
ORDER DIPTERA
Psychodidae : .
Psychoda . +
Chironomidae '
‘Chironomus Sp. : ‘ . S+
, Simuliidae : :
~ MISC. INVERT,
Gastropoda . -
B i

e Planorbidae 7
: Oligochaeta +
Amphipoda . ’

-y
FARACY

£

azteca +
Limpet +
Ostracoda .
ORDER. TRICLADIDA
P . oo +
Hirudinea : :
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At the station above the Central Valley water treatment
plant, the aquatic macroinvertebrate community fn the stream
was dominated by those taxa tolerant to sedimentation and
organic enrichment. Bowever, there were a limited number of

‘"cleanwater species present, which indicated that there was at
- least some suitable substrate and fair water quality. The
shredders present in the c¢ommunity, " including Zapada and,

Amphinemura, are often found where riparian habitat is in at
least fair condition within or? above the stream reach sampled.
The observed community composition is often found where stream
reaches within the drainage have been experiencing impacts from
overgrazing of livestock.

Comparison of the communities above and below the water

treatment plant indicates that the plant was quite efficient.

The standing crop and number of organisms were actually reduced
at the station below the plant compared to that above, There
was still a dominance amorig those taxa tolerant to
sedimentation and organic enrichment but they were riot extreme.

... There. was also. some -indication of toxic chemicals, but the

impacts :from those did not appear to be severe. It is
interesting that the number of taxa is close to the same at
each of the stations, but the extreme numbers of organisms was

- reduced by the plant's treatment process. The CTQp was set at

66 for this stream.
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USFS - INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT
' ‘ MACROINVERTEBRATE ANALYSIS

Prior to field season fill in Sections A and C for each stream
that will be sampled and forward to: . -

. —_
Aquatic Ecosystem Analysis=Laboratory -
105 Page School ’
Brigham Young University
Provo, Utah 84602

FA

A Investigator 7 James Lazorchak
Forest/District Environmental Protection Agency
Stream ‘ Mill Cyeek

(o
State/County Utah, Salt Ldike County

Forest Service Cat. No.

B. - Biotic
) Diversity + Standing Condition )
o R Index ‘ grop ' Index ' ]
# taxa  Station  Date(s) DAT (mean) BLm~ (mean) ~ BCI 66 # organism
15 blo. CVIP 3  9-11-86 - 3.9 0.9 : L 75 3,339
& Tebw s CVIP a0 TTo-10-86 0 T 7.6 T - g5 87 27,732

Excellent 18 - 26 4.0 - 12.0 . abave 90
Good 11 - 17 1.6 - 4,0 - 80 - 90
Fair ~ - 6 =~ 10 0.6 - 1.5. 72779
Poor . 0 -5 0.0 - 0.5 below 72.
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' TABLE 4. MILL CREEK
LIST OF TAXA FOR QUALITATIVE KICK SAMPLES 'I'AKEN 9—11—86 -

STATION 1 2 : 4

TAXA .
ORDER EPHEMEROPTERA
Ephemerella grandis +
E. doddsi , +
Baetidae +
ORDER TRICHOPTERA
Hydropsyche + A
Arctopsyche ) (o
5 . ORDER COLEPTERA
§ : Elmidae +
' ORDER DIPTERA '
Chironomidae +
Chiropomus Sp. ' + .
- Diamesg +
_ MISC. INVERT. :
Gastropoda ) .
- Lymnea : +
, Oligochaeta . + +
- Hirudinea A :
f"kA J HJ !jl] o . . - , ) +
ORDER ISOPODA ) ‘

ALY
4

gi’;-- Asselidae
‘ . Asellus + ) +
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SURPLUS CANAL
i ) L O

: At each of the stations sampled, the upper (2) being at
2100 South and the. 1lower (1) - at - the &irport, the
‘macroinvertebrate communities were dominated by those ‘taxa
tolerant to sedimentation and organic enrichment. Extreme
dominances among those species were found at the alrport
station, which resulted in a standing crop of 49.1 g/m and
over 164,000 organisms per square meter, which indicated a
significant influx of organic  nutrients and additional
sedimentation in that stream reach. There was alsoc an
" indication of at least moderat% amounts of toxic chemicals at
the’ lower statlon. The CTQ was set at 80.

43



# taxa

14 Adrport | 1.

15 E2000 8T 5

- USFS —AINTERMOUNTAIN REGION - AMNUAL PROGRESS REPORT -

MACROINVERTEBRATE ANALYSIS - o

" Prior to'field season fill in Sections A and_C for each stream
that will be sampled and forward to: :

.

Aquatic Ecosystem Analysi§'Laboratory
105 Page School . 3
Brigham Young University

Provo,

A. Investigator

Utah, 84602

James Lazorchak

" Environmental Protection Agency_

44

Forest/District
Stream Surplus ’??“31 ‘t
State/County Utah, Salt Lake County
Forest Service Cat. No.
B. Biotic
. Diversity Standing Condition
o A Index _ . grop Index :
Statien . Date(s) DAT {mean) - &/m~ (mean) - BCI 80 # organisme
_ 9-10-86 1.9 49.1 - . 85 - 16{ Bl.
9-10-86 4.0 1.9 86 81,374
Scale: . DAT Sftanding crop BCI
Excellent 18 - 26 .0 - 12.0 above 90
Good - D B N N 1.6 - 4.0 80 - 90-
~ Fair & o 6 - 10 0.6 -~ 1.5° C 727~ 79
Poor 0 -5 0.0 - 0.5

below 72
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TABLE 5. SURPLUS CANAL -
LIST OF TAXA -FOR QUALITATIVE KICK SAMPLES TAKEN 9-10-86 -
N STATION ] 5 2
) TAXA
. ORDER EPHEMEROPTERA .
Cinvamula _ +
SYER ] N
ORDER TRICHOPTERA
+
. ORDER ODCNATA #
. - “‘ ‘r +
T ORDER DIPTERA :
T ' Holorusia : -t
Chironomidae '
Chironomus Sp. _ +
MISC. INVERT. :
Oligochaeta +
Amphipoda
‘Byallela azteca -+
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WEBER RIVER

——

T e

_ The aquatic macroinvertebrate community at the upper

station (2) sampled was dominated by taxa, tolerant to
sedimentation and organic " enrichment. There were a limited
number of moderately tolerant taxa present in the community. At

the Central Weber River station (1) at Plain City, conditions
appeared to be slightly better than they. were at the upper

station. Diversity among the moderately tolerant species was
higher at the lower station.

The data indicate. thatfﬂthe water treatment plant was
effective in removal of organic enrichment and that water
guality was actually improved. The BCI values of 80 at the

lower station and 78 at the upper are probably pretty accurate

in reflecting the changes in water gquality. Even though there
was less diversity in the community, there were some species
"that indicated that conditions had improved in the stream at
- the lower station, where there were just 2,000 organisms per
square meter. Chemical tolerant species in the community at the
Plain City station (1) indicated there were moderate effects
from chemicals in the water. The CTQp was set at 66 for this

~ stream. - -

" Rick samples taken along with the basket samples on these

streams did not significantly add to the data or enhance the
“analysis or evaluation of stréam conditions. A table showing
taxa found in kick samples is included for each stream.- It was
of interest to note that some snails collected with a kick net
may hot be in basket samples and riffle beetles are often not
. included in basket samples but could be collected in kick or
Surber samples. It appears that the basket samples alone would
~be sufficient for monitoring the streams sampled.
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USFS - INTERMOUNTAIN REGION - ANNUAL PROCﬁESS_R&ﬁORT

MACROINVERTEBRATE ANALYSIS -

Prior to field season fill in Sections A and C for each stream
_that will be sampled and forward to:

Aquatic Ecosystem Analysis Laboratory
121 Page School
Brigham Young University
Provo, Utah 84602
. . ) ’;‘n“ .
= - A, Investigator James Lazorchak

Forest/Distriet Environmental Protection Agency
Stream Weber. River
State/County Utah, Salt Lake County

Forest Service Cat. No.

t - Bo L T , ? - - . “Biotie

_ ' Diversity . "Standing . Condition

R o Index rop Index .
# taxa ,S.LEIJ..QH Date(s) DAT Lmﬁan_l , gmLm {mean) BCI 66 # organisms
18 Plaip C. 1 9-10-86 ' 4.8 2.5. 80 2,059 -
22" abv, 2 9-10-86 7,1 9,1 78 5,186

Excellent 18 - 26 4.0 - 12.0 above 90

Good o 11 - 17 : 1.6 - 4.0 ' 75 - 90

wsioc - Fairt . .6 - 10 i 0.6 - 1.5 " below 75
--n o Poor .o -0 = 5 - 0.0 - 0.5~ ‘below 75
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TABLE 6. WEBER RIVER -
LIST OF TAXA .FOR QUALITATIVE KICK SAMPLES TAKEN- 9-10-86 =

-

STATION 1 2 4-
TAXA
. ORDER DIPTERA
Chironomidae
Chironomus Sp. + +
Chironomus chironomus + .+
Ceratopogonidae +
MISC. INVERT. - 7
Planorbidae e +
Oligochaeta + +
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