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PHYSICAL, CHEMICAL, AND BIOLOGICAL DATA FOR
DETAILED STUDY OF IRRIGATION DRAINAGE IN THE
KLAMATH BASIN, CALIFORNIA AND OREGON, 1990-92

By Dorene E. MacCoy

Abstract

Physical, chemical, and biological data were
collected between 1990 and 1992 as part of a de-
tailed study by the U.S. Department of the
Interior of the effects of irrigation drainage on
aquatic resources in the Klamath Basin of
California and Oregon. Most of the sites for data
collection were in and around the upper and
lower sump of Tule Lake, in Tule Lake National
Wildlife Refuge, and along major drains in
Lower Klamath National Wildlife Refuge.

The physical and chemical data consist of
particle-size determinations and concentrations of
carbon, arsenic, mercury, and chlorophenoxy
acid, organochlorine, organophosphate, and car-
bamate pesticides in bottom sediment; and
concentrations of organophosphate, carbamate,
and pyrethroid pesticides, major and trace
inorganic constituents, nitrogen, phosphorus, and
organic carbon in water. Continuous dissolved
oxygen, pH, specific conductance, and temper-
ature data from selected sites in 1991 and 1992
are presented in graphical form to summarize the
diel water-quality conditions. The biological data
consist of concentrations of inorganic constituents
and organochlorine pesticides in tissue, inverte-
brate and fish surveys, fish health surveys, frog
call surveys, eggshell thickness of avian eggs,
and in situ and laboratory toxicity bioassay data
collected in 1991 and 1992 using aquatic bac-
teria, plants, invertebrates, fish, frog, and bird
species as test organisms.

INTRODUCTION
BACKGROUND

In response to increasing concern about the
effects of contaminated irrigation drainwater on
human health, fish, and wildlife, the U.S. Department
of the Interior established the Irrigation Water Quality
Program to investigate irrigation-related water-quality
problems at National Wildlife Refuges (NWR) and
migratory bird use areas potentially affected by
irrigation projects constructed or managed by the
Department of the Interior. The Klamath Basin (fig.
1) was one of the areas chosen for investigation. A
reconnaissance-level study completed in 1988 iden-
tified elevated trace-element concentrations in local
areas and potential problems related to pesticide
contamination and water-quality degradation in highly
eutrophic waters (Sorenson and Schwarzbach, 1991).

A more detailed follow-up study was begun in
1990. The objective of the detailed study was to
determine the extent, severity, and magnitude of
irrigation-induced water-quality problems caused by
pesticide contamination, eutrophic conditions, and
trace-element contamination in the irrigation system.
The study was also designed to determine sources and
environmental fate of identified contaminants.

Three basic approaches were used to evaluate the
existence and effect of water-quality problems: (1)
Measurements were made to determine water-quality
characteristics and the presence of chemical contam-
inants in the environment and biota that could cause
adverse effects to living organisms; (2) toxicity of

introduction 1
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Table 1. Surface-water sampling sites and types of samples collected at each site, 1990-92

[See figures 1, 4, and 5 for site locations. Data from U.S. Geological Survey. Abbreviations: USGS, U.S. Geological
Survey; NWR, National Wildlife Refuge. USGS identification No.: Unique number for each site based on the latitude and
longitude of the site. First six digits are latitude, next seven digits are longitude, and final two digits are a sequence number
to uniquely identify each site]

Site USGS site
No identification Location Types of samples collected
' No.

Primary sampling sites

1 420037121333001 J Canal below Anderson Rose Dam Bioassay, biological tissue, invertebrates,

water

2 415635121301401 Lost River at Tule Lake Bioassay, invertebrates, water

3 415614121294201 N Canal at pump R Bioassay, biological tissue, fish,
invertebrates, water

4 415615121294901 Tule Lake at pump R Bioassay, fish, water

5 415400121294201 101-C Drain at pump 11 Bioassay, invertebrates, water

6 415400121294801 Tule Lake at pump 11 Bioassay, water

7 415217121294001 101-B Drain at pump 10 Bioassay, fish, invertebrates, water

8 415217121294901 Tule Lake at pump 10 Bioassay, sediment, water

9 415223121323501 102 Drain at pump 9 Bioassay, invertebrates, sediment, water

10 415227121323501 Tule Lake at pump 9 Bioassay, sediment, water

11 415526121335101 Channel from upper sump Tule Lake to pump D  Bioassay, fish, invertebrates, water

12 415633121420601 Klamath Straits drain at Lower Klamath NWR Bioassay, fish, invertebrates, sediment,
water

Bioassay, biological tissue, invertebrates,
sediment, water

Bioassay, sediment, water

13 420232121474501 Klamath Straits drain at pump E

15 421404121480101 A Canal at Upper Klamath Lake

Additional sites at Tule Lake NWR

UTL2 415426121330401 Upper sump Invertebrates, sediment
UTL3 415335121330301 Upper sump Invertebrates, sediment, water
UTL4 415051121280901 Upper sump Invertebrates, sediment
UTLS 415519121314701 Upper sump Invertebrates, sediment, water
UTL6 415426121314601 Upper sump Invertebrates, sediment
UTL7 415334121314501 Upper sump Invertebrates, sediment, water
UTL8 415242121314501 Upper sump Invertebrates, sediment
UTLY9 415427121300901 Upper sump Invertebrates, sediment
UTL10 415334121300801 Upper sump Invertebrates, sediment
UTL11 415242121300701 Upper sump Invertebrates, sediment
UTL13 415611121314601 Upper sump Invertebrates, sediment
LTL2 415054121291101 Lower sump Invertebrates, sediment
LTL4 415051121280901 Lower sump Invertebrates, sediment
LTL5S 415051121265801 Lower sump Invertebrates, sediment
LTL6 415021121251501 Lower sump Invertebrates, sediment

SSD1  414949121255001 South Side drain below lower sump
JCN1 415257121235101 J Canal above lower sump Invertebrates, sediment
NC1  415609121291301 N Canal above Tule Lake Invertebrates, sediment
B Southwest corner of lower sump Sediment

Bioassay, invertebrates, sediment

Additional sites at Lower Klamath NWR

4C 415732121401101 Unit 4
9A 415603121384801 Unit 9

Sediment, water
Sediment, water

13B Unit 13B Sediment
LK1 415821121390701 Unit 4A inflow Water
LK2 415518121373401 P Canal near unit 9C Water
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Table 1. Surface-water sampling sites and types of samples collected at each site,
1990-92--Confinued

Ste  USGSsie |
No. 1dentglcat10n Location Types of samples collected
0.
Additional sites at Lower Klamath NWR--Continued
LK3 415820121390301 Pump E inflow to unit 4A Water
LK4 415635121420801 Unit 7B outflow Sediment, water
LK5 415552121361001 P Canal at P1 Canal Water
P1 415907121370101 PI1 Canal at White Lake Water
Additional sites on Lost River
LRO 415714121301401 Lost River above Tule Lake Sediment, water
LRI Lost River at California/Oregon State line Sediment
LR2 Drain outfall into Lost River at California/Oregon State line  Sediment
LR3 Lost River below Anderson Rose Dam Fish, sediment
LR4 Lost River below Anderson Rose Dam Sediment
LR5 420122121355701 Lost River at Merrill, Oregon Sediment, water
LR6 420225121372501 Lost River near Lost River diversion canal Fish, water
Additional sites on Clear Lake
Cll1 415348121101501 Clear Lake Invertebrates, sediment
Cl2  415501121045501 Clear Lake Invertebrates, sediment
Sites on Tule Lake NWR leaselands
LL6 102-C bypass drain at field 69, lower sump fields Bioassay, water
LL7 102-C-1 bypass drain at field 68, lower sump fields Bioassay, water
LL7A 102-C-1 bypass drain at field 69, lower sump fields Bioassay, water
LL8 102-C-2 drain at field 68, lower sump fields Bioassay, water
LL10 415101121303701 102-C-2 drain near SE comer of field 70, lower sump fields  Bioassay, water
LL13 102-C-1 drain at field 37, lower sump fields Bioassay, water
LL14 102-C-1 drain at field 32, lower sump fields Bioassay, water
LL16 415016121302901 R canal near SE corner of field 35, lower sump fields Bioassay, water
LL17 R-1 canal at field 35, lower sump fields Bioassay, water
LLI18 102-C-1-b drain at field 36, lower sump fields Bioassay, water
LL25 Q-3-b canal at field 47, lower sump fields Bioassay, water
LL26 415010121325701 Q-3 canal near SW corner of field 47, lower sump fields Bioassay, water
LL27 102-H drain at field 47, lower sump fields Bioassay, water
LL28 102-H drain at field 48, lower sump fields Bioassay, water
LL29 102-H drain at field 49, lower sump fields Bioassay, water
LL30 102-H drain at field 50, lower sump fields Bioassay, water
LL31 415028121330301 Q-3-a canal near SW corner of field 46, lower sump fields Bioassay, water
LL32 Q-3 canal near SW comer of field 46, lower sump fields Bioassay, water
LL33 102-G drain at field 39, lower sump fields Bioassay, water
LL34 415059121312201 102 drain near SW corner of field 29, lower sump fields Bioassay, water
LL35 102-C-1-b drain at field 30, lower sump fields Bioassay, water
LL41 102 drain at field 15, lower sump fields Bioassay, water
LL46 415550121291301 101 drain near SW corner of field 1, League of Nations fields Bioassay, water
LL56 N-1 canal at field 4, League of Nations fields Bioassay, water
LL57 415512121291201 N-1 canal at field 3, League of Nations fields Bioassay, water
LL70 N-4 canal at field 19, League of Nations fields Bioassay, water
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Table 1. Surface-water sampling sites and types of samples collected at each site,
1990-92--Continued

Site _USGS site
identification Location Types of samples collected
No. No
Sites on Tule Lake NWR leaselands--Continued
LL71 101-C-4 drain at field 26, League of Nations fields Bioassay, water
LL77 101-C-2 drain at field 19, League of Nations fields Bioassay, water
LL78 101-C-2 drain at field 20, League of Nations fields Bioassay, water
LL79  415401121280001 101-C drain near SE corner of field 20, League of Nations fields Bioassay, water
LL87 N-12-c canal at field 54, Frog Pond fields Bioassay, water
LL88 N-12-c canal at field 53, Frog Pond fields Bioassay, water
LL89 N-12-c canal at field 52, Frog Pond fields Bioassay, water
LL90 415309121280001 N-12-c canal near SE corner of field 51, Frog Pond fields Bioassay, water
LLI1 N-12-c canal at field 50, Frog Pond fields Bioassay, water
LL92 N-12-c canal at field 49, Frog Pond fields Bioassay, water
LL93 N-12 canal at field 49, Frog Pond fields Bioassay, water
LL146 415135121255401 N-15-b canal near NE corner of field 84, Frog Pond fields Bioassay, water
LL148 N-15-b canal at field 84, Frog Pond fields Bioassay, water
LL172 415142121264601 101-B-5 drain near NE corner of field 72, Frog Pond fields Bioassay, water
LL173 415152121250101 101-B-5-a drain near SE corner of field 95, Frog Pond fields Bioassay, water
LL174 101-B-5-a drain at field 95, Frog Pond fields Bioassay, water
LL175 101-B-5-d drain at field 91, Frog Pond fields Bioassay, water
LL176 415338121250502 N canal near NE corner of field 91, Frog Pond fields Bioassay, water
LL201 415126121305001 R canal near NW corner of field 12, lower sump fields Bioassay, water
LL205 415056121330801 Q canal near SW corner of field 22, lower sump fields Bioassay, water
LL206 415028121330303 102-F drain near NW corner of field 46, lower sump fields Bioassay, water
LL214 415102121304802 R canal near SW corner of field 31, lower sump fields Bioassay, water
LL215 415126121305002 R canal near SW corner of field 12, lower sump fields Bioassay, water
LL218 415553121280201 N-4 canal near SE corner of field 15, League of Nations fields Bioassay, water
LL220 415507121272601 N-6 canal near SE corner of field 22, League of Nations fields Bioassay, water
LL221 415451121272601 N-6 canal near SE corner of field 23, League of Nations fields Bioassay, water
LL222 415500121264902 101-C-6 drain near NW corner of field 27, League of Nations fields Bioassay, water
LL223 415500121264901 101-C-6 drain near SW corner of field 27, League of Nations fields Bioassay, water
LL224 415400121291101 101-C drain near SW corner of field 7, League of Nations fields Bioassay, water
LL225 415401121283801 101-C drain near SE corner of field 14, League of Nations fields Bioassay, water
LL226 415309121280002 101-B-2 drain near NW corner of field 51, Frog Pond fields Bioassay, water
LL227 415253121280001 101-B-2 drain near NW corner of field 52, at Frog Pond fields Bioassay, water
LL230 415342121291101 N-12 canal near NW corner of field 36, Frog Pond fields Bioassay, water
LL232 415327121272501 N-12-b canal near NE corner of field 58, Frog Pond fields Bioassay, water
LL233 415200121272401 N-12-b canal near NE corner of field 63, Frog Pond fields Bioassay, water
LL234 415200121272402 N-12-b canal near NE corner of field 63, Frog Pond fields Bioassay, water
LL235 415142121272401 N-12-b canal near SE corner of field 64, Frog Pond fields Bioassay, water
LL237 101-B-5-b drain at field 93, Frog Pond fields Bioassay, water
LL238 101-B-5-b drain at field 93, Frog Pond fields Bioassay, water
LL248 415028121330304 102-F drain near NE corner of field 46, lower sump fields Bioassay, water
LL251 415102121304801 R canal near SE corner of field 31, lower sump fields Bioassay, water
LL255 415313121250403 101-B-5-c drain near NE corner of field 92, Frog Pond fields Bioassay, water
LL258 415313121250404 N-13 canal near NW corner of field 92, Frog Pond fields Bioassay, water
LL259 415313121250401 N-13 canal near NW corner of field 92, Frog Pond fields Bioassay, water
LL260 415313121250402 N canal near NE corner of field 92, Frog Pond fields Bioassay, water
LL261 101-B-5-d drain at field 85, Frog Pond fields Bioassay, water
LL262 415314121252802 N-13 canal near NE corner of field 86, Frog Pond fields Bioassay, water
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Table 2. Principal biological tissue sampling locations, 1990-92

[Sample locations shown in figures 1, 2, and 3. NWR, National Wildlife Refuge]

Sample Type Sample No. Location
Aquatic invertebrates
Backswimmer LK6BS Lower Klamath NWR, near site 12
Chironomid larvae TLCHO7A Upper sump, Tule Lake, near site UTL7
TLCHOSA Upper sump, Tule Lake, near site UTLS8
Leeches TLLO7A Upper sump, Tule Lake, near site UTL7
Waterboatman LK6WB Lower Klamath NWR, near site 12
Fish
Fathead minnow 12FHO01J Klamath Straits drain near site 12, Lower Klamath NWR
12FH02J Klamath Straits drain near site 12, Lower Klamath NWR
12FHO03) Klamath Straits drain near site 12, Lower Klamath NWR
Tui chub CLTCO1A Lost River below Clear Lake Dam
CLTCO01J Lost River below Clear Lake Dam
CLTCO02A Lost River below Clear Lake Dam
CLTCO02J Lost River below Clear Lake Dam
CLTCO3A Lost River below Clear Lake Dam
CLTCO03] Lost River below Clear Lake Dam
2TCO1A Lost River below Anderson Rose Dam
2TCO01J Lost River below Anderson Rose Dam
2TCO02A Lost River below Anderson Rose Dam
2TC02J Lost River below Anderson Rose Dam
2TCO3A Lost River below Anderson Rose Dam
2TCO03J Lost River below Anderson Rose Dam
3TCO1J N Canal near site 3
3TCO02] N Canal near site 3
3TCO03J N Canal near site 3
7TCO01J 101-B drain near site 7
7TC02J 101-B drain near site 7
7TCO03] 101-B drain near site 7
11TCO1J Channel to pump D near site 11
11TC02J Channel to pump D near site 11
11TCO3J Channel to pump D near site 11
Birds
American avocet egg 4BA1 Lower Klamath NWR, unit 4B
4BA2 Lower Klamath NWR, unit 4B
4BA3 Lower Klamath NWR, unit 4B
4BA4 Lower Klamath NWR, unit 4B
4BAS Lower Klamath NWR, unit 4B
4BA6 Lower Klamath NWR, unit 4B
4BA7 Lower Klamath NWR, unit 4B
4BAS Lower Klamath NWR, unit 4B
4BA9 Lower Klamath NWR, unit 4B
4BA10 Lower Klamath NWR, unit 4B
4BA11 Lower Klamath NWR, unit 4B
4BA12 Lower Klamath NWR, unit 4B
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Table 2. Principal biological tissue sampling locations, 1990-92--Continued

Sample Type Sample No. Lacation

Birds--Continued

American coot egg 7ACI Lower Klamath NWR, unit 7A
TAC2 Lower Klamath NWR, unit 7A
7TAC3 Lower Klamath NWR, unit 7A
7TAC4 Lower Klamath NWR, unit 7A
7ACS Lower Klamath NWR, unit 7A
LK12CC1 Lower Klamath NWR, unit 12C
LK12CC2 Lower Klamath NWR, unit 12C
LKI12CC3 Lower Klamath NWR, unit 12C
LK12CC4 Lower Klamath NWR, unit 12C
LK12CC5 Lower Klamath NWR, unit 12C

Eared grebe egg 92TLEG4A Upper sump, Tule Lake
92TLEG4B Upper sump, Tule Lake
92TLEGY9A Upper sump, Tule Lake
92TLEGY9B Upper sump, Tule Lake

Egret egg El Upper sump, Tule Lake

Mallard egg M441 Lower Klamath NWR, unit 8A
M447 Lower Klamath NWR, unit 12A
M459A Lower Klamath NWR, unit 7B
M459B Lower Klamath NWR, unit 7B
M499A Lower Klamath NWR, unit 6B
M499B Lower Klamath NWR, unit 6B
M516A Lower Klamath NWR, unit 6B
M516B Lower Klamath NWR, unit 6B
M563 Lower Kiamath NWR, unit 6B
MS574 Lower Klamath NWR, unit 6B
92M2 Lower Klamath NWR, unit 13A

Western grebe egg 3AG1 Lower Klamath NWR, unit 3A
3AG2 Lower Klamath NWR, unit 3A
3AG3 Lower Klamath NWR, unit 3A
3AG4 Lower Klamath NWR, unit 3A
3AGS Lower Klamath NWR, unit 3A
3AG6 Lower Klamath NWR, unit 3A
3AG7 Lower Klamath NWR, unit 3A
TLG1 Upper sump, Tule Lake
TLG2 Upper sump, Tule Lake
TLG3 Upper sump, Tule Lake
TLG4 Upper sump, Tule Lake
TLGS Upper sump, Tule Lake
TLG6 Upper sump, Tule Lake
TLG7 Upper sump, Tule Lake
TLGS Upper sump, Tule Lake
TLGY9 Upper sump, Tule Lake
TLG10 Upper sump, Tule Lake
92TLWG! Upper sump, Tule Lake
92TLWG2A Upper sump, Tule Lake
92TLWG2B Upper sump, Tule Lake
92TLWG3A Upper sump, Tule Lake
92TLWG3B Upper sump, Tule Lake
92TLWGSA Upper sump, Tule Lake
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Table 2. Principal biological tissue sampling locations, 1990-92--Continued

Sample Type

Sample No.

Location

Birds--Continued

Western grebe egg--Continued 92TLWG6A

White-faced ibis egg

White-faced ibis nestling

92TLWGTA
92TLWGS

LKI12AI1
LK12AI2
LK12AI3
LK12A14
LK12AI5
LKI12AI7
LK12AI8
LK12AI9
LKI12AI10
LK12AI11
LK12AI12
92LKI1
92LKI2
921KI3
92LKI4
92LKIS
921 KI6
921LK17
92LKI8
92LKI9
92LKI10

I6Y

Upper sump, Tule Lake
Upper sump, Tule Lake
Upper sump, Tule Lake

Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 12A
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 12B
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 13B
Lower Klamath NWR, unit 13B

Lower Klamath NWR, unit 12A
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Table 3. Concentrations of carbon and organochlorine compounds in bottom sediment, 1990

[See figure 1 for site locations. Carbon in grams per kilogram. Organochlorine compounds in micrograms per kilogram, wet
weight. PCN, Polychlorinated naphthalene. PCB, Polychlorinated biphenyls. Detections are in bold print. <, actual value is
less than value shown]

Carbon,
. Carbon, inor- . Chlor-
Site Date inor- ganic PCN PCB Aldrin dane DDD DDE
ganic plus'
organic

UTL2 Aug. 22 19 100 <1.0 <1.0 <0.1 1.0 0.9 0.8
UTL3 Aug. 22 16 100 <1.0 <1.0 <1 1.0 7 )
UTL4 Aug. 22 27 110 <1.0 <1.0 <.1 1.0 .6 9
UTL5 Aug. 22 8 97 <1.0 <1.0 <1 1.0 6 1.0
UTL6 Aug. 22 19 100 <1.0 <1.0 <.1 1.0 7 9
UTL7 Aug. 22 12 65 <1.0 <1.0 <1 1.0 5 5
UTLS Aug. 22 23 110 <1.0 <1.0 <1 1.0 1.1 1.2
UTL9 Aug. 22 11 120 <1.0 <1.0 <1 <1.0 2 3
UTL10 Aug. 22 15 120 <1.0 <1.0 <1 1.0 1.2 1.3
UTL11 Aug. 22 25 95 <1.0 <1.0 <1 1.0 1.2 1.8
UTL13 Aug. 22 11 110 <1.0 <1.0 <1 1.0 8 1.5
LTL2 Aug. 23 - - <1.0 <1.0 <1 1.0 4 6

Aug. 23 23 100 <1.0 <1.0 <1 1.0 .6 9
LTL4 Aug. 23 19 95 <1.0 <1.0 <.1 1.0 .6 8
LTLS Aug. 23 20 100 <1.0 <1.0 <.1 <1.0 1.1 14
LTL6 Aug. 23 15 73 <1.0 <1.0 <.l <1.0 1.0 9
LRO Aug. 21 1 42 <1.0 <1.0 <.1 4.0 1.6 2.7
LR5 Aug. 28 <1 25 <1.0 <1.0 <1 3.0 1.5 1.6
SSD1 Aug. 27 8 58 <1.0 <1.0 <1 6.0 24 21
JCN1 Aug. 27 <1 37 <1.0 <1.0 <1 4.0 1.7 2.1
1 Aug. 23 <1 14 <1.0 <1.0 <1 2.0 S 9
12 Aug. 24 14 100 <1.0 <1.0 <1 1.0 2 6
NCl1 Aug. 27 <1 62 <1.0 <1.0 <1 6.0 44 4.5
4C Aug. 24 25 140 <1.0 <1.0 <.1 1.0 2 4
9A Aug. 24 18 160 <1.0 <1.0 <1 1.0 3 1.0
CL1 Aug. 21 <1 7 <1.0 <1.0 <.1 <1.0 3 4
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Table 3. Concentrations of carbon and organichlorine compounds in bottom sediment, 1990--Confinued

Site DDT  Dieldrin Isalgct!;)n Endrin }ifgé?- };I:(;)Il)é? Lindane hg:;}-l- Mirex g}?::é
epoxide chlor

UTL2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <10.0
UTL3 <1 <1 <1 <1 <1 <1 <1 <l <l <100
UTL4 <.1 <.1 <.1 <.1 <.1 <1 <1 <1 <1 <10.0
UTLS <.1 <1 <.1 <.1 <.1 <1 <1 <1 <1 <10.0
UTL6 <.1 <.1 <1 <.1 <.1 <.1 <.1 <.1 <1 <10.0
UTL7 <l <1 <l <l <1 <l <l <l <l <100
UTL8 <.1 <1 <1 <1 <1 <1 <1 <1 <1 <10.0
UTL9 <1 <1 <1 <.1 <1 <1 <1 <1 <1 <16.0
UTL10 <.1 <1 <1 <.1 <1 <1 <1 <1 <1 <10.0
UTL11 <1 <1 <1 <.1 <1 <1 <1 <1 <1 <10.0
UTL13 <1 <1 <1 <1 <1 <.1 <1 <1 <1 <10.0
LTL2 <.1 <.1 <1 <1 <.1 <.1 <1 <.1 <1 <10.0
<1 <.1 <.1 <1 <.1 <1 <1 <.1 <1 <10.0

LTL4 <1 <1 <1 <1 <.1 <.1 <1 <.1 <1 <10.0
LTL5 <1 <.'1 <.1 <.1 <.1 <.1 <1 <.1 <1 <10.0
LTL6 <1 <1 <1 <1 <.1 <1 <1 <.1 <1 <10.0
LRO S 1 <1 <.1 <1 <1 <1 <10 <1 <10.0
LR5 2 <.1 <1 <1 <1 <1 <.1 <1 <1 <10.0
SSD1 <1 <.1 <1 <1 <1 <1 <1 <.1 <1 <100
JCN1 2 .1 <.1 <.1 <.1 <1 <1 <.1 <1 <10.0
1 3 <.1 <.1 <.1 <1 <1 <1 <1 <1 <10.0
12 <1 <.l <1 <1 <.1 <1 <1 <1 <1 <10.0
NC1 2 d <.1 <1 <.1 <1 <1 <1 <1 <10.0
4C <1 <1 <.1 <.1 <1 <.1 <.1 <.1 <1 <10.0
9A <1 <.1 <1 <1 <1 <1 <1 <.1 <.1 <10.0
CL1 <1 <1 <1 <1 <.1 <1 <1 <1.0 <1 <10.0
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Table 4. Particle-size distribution in bottom sediment, 1990

[See figure 1 for site locations. --, all sediment is finer than indicated particle size]
Percent finer than particle size,

Site Date in millimeters, indicated

16.0 8.00 400 200 1.00 0500 0250 0.125 0.062 0.031 0.016 0.004
UTL2 Aug. 22 -- - -- 100 90 63 45 38 35 34 31 23
UTL3 Aug. 22 -- -- -- -- 100 99 94 82 67 67 63 48
UTL4 Aug. 22 -- -- - -- -- - 100 92 84 83 80 65
UTLS Aug. 22 -- -- 100 98 86 66 52 42 37 36 34 25
UTL7 Aug. 22 -- -- -- -- 100 83 68 58 53 53 49 36
UTLS8 Aug. 22 - - - -- 100 97 91 86 81 79 74 53
UTL9 Aug. 22 -- - -- -- -- - 100 99 95 94 86 57
UTL13 Aug. 22 - -- - - -- - 100 99 97 97 94 68
LTL2 Aug. 23 -- -- -- -- -- 100 98 95 93 91 88 71
LTL4 Aug. 23 -- -- -- 100 94 76 64 57 54 53 50 38
LTL5 Aug. 23 -- -- -- -- 100 99 95 91 88 88 82 57
LRO Aug. 21 100 72 72 64 59 56 52 46 28 25 22 13
LRS Aug. 28 -- -- 100 99 97 89 68 46 38 33 27 18
SSD1 Aug. 27 -- -- 100 97 93 89 84 79 74 73 71 50
JCN1 Aug. 27 100 96 95 93 91 85 55 46 43 40 35 27
1 Aug. 23 - -- -- 100 94 88 62 25 14 13 12 8
NC1 Aug. 27 -- -- 100 99 98 92 78 70 68 66 63 44
4C Aug. 24 -- -~ -- -- 100 99 96 96 90 67 54 30
CL1 Aug. 21 100 95 85 62 50 46 40 31 18 16 14 11

Table 5. Moisture content, arsenic, mercury, and chlorophenoxy acid, organochiorine, organophos-
phate, and carbamate pesticides in bottom sediment, 1992

[See figure 1 for site locations. Values (except moisture) in micrograms per gram (pg/g), wet weight; <, actual value is
less than value shown; --, not analyzed]

Moisture

Site Date content  Arsenic Mercury Dicamba Dichloro- 2,4-D 2,45-T 2,4-DB PCP
(percent) op
LR3  July 27 61.2 1.36 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
LR4  July 27 45.7 1.53 .05 -- - -- - -- --
8 July 27 72.3 .89 .01 -- -~ -- - -- --
B July 28 72.0 -- -- <.01 <.01 <.01 <.01 <.01 <.01
9 June 1 72.6 -- -- <.01 <.01 <.01 <.01 <.01 <.01
9 June 16 71.8 -- -- <.01 <.01 <.01 <.01 <.01 <.01
10 June 16 77.4 -- -- <.01 <.01 <.01 <.01 <.01 <.01
10 July 28 83.0 -- -- <.01 <.01 <.01 <.01 <.01 <.01
12 June 28 78.8 -- - <.01 <.01 <.01 <.01 <.01 <.01
13 June 15 38.8 2.65 .06 <.01 <.01 <.01 <.0i <.01 <.01
15 June 28 57.7 1.07 .09 -- -- -- -- -- --
4C June 28 86.8 3.18 .01 <.01 <.01 <.01 <01 <.01 <.01
9A May 31 70.6 4.25 .04 <.01 <.01 <.01 <.01 <.01 <.01
9A June 28 83.6 3.12 .02 <.01 <.01 <.01 <.01 <.01 <.01
9A July 27 85.0 5.95 .03 <.01 <.01 <01 <.01 <.01 <01
13B  May 31 91.6 2.13 <.01 <.01 <.01 <.01 <.01 <.01 <.01
13B  June 28 94.2 1.23 .03 <.01 <.01 <.01 <.01 <.01 <.01
Samples analyzed for listed chemicals but none detected:
10 July 28 Gamma BHC, gamma chlordane, heptachlor epoxide, mirex, o,p-DDD, o0,p-DDE, o,p-DDT, oxychlor-

dane,p,p-DDD, p,p-DDE, p,p-DDT, toxaphene, trans-nonachlor, HCB, total PCBs, alpha BHC, alpha
chlordane, beta BHC, dieldrin, endrin. Detection limit = 0.01 pg/g wet weight.

9 June 16 EPN, acephate, azinphos-methyl, chlorpyrifos, coumaphos, demeton, diazinon, dichlorvos,

LR2  July 27 dichrotophos, dimethoate, disulfoton, ethoprop, famphur, fensulfothion, fenthion, malathion, methami-
dophos, methy] parathion, mevinphos, monocrotophos, parathion, phorate, terbufos, trichlorfon. Detection
limit = 0.5 pg/g wet weight.
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Table 6. Field measurements of pH and dissolved oxygen in surface water from sediment-collection sites,

1990

[See figure 1 for site locations. mg/L, milligram per liter; >, actual value is greater than value shown; --, no data]

pH, pH
water, Oxygen, water, Oxygen
. . whole, dis- . ) whole, dis-
Site Date Time field solved Site Date Time field solved
(standard  (mg/L) (standard (mg/L)
units) units)
UTL2  July 12 1100 9.8 11.6 LTL2 Aug. 13 1630 - 14.4
Aug. 22 0915 100 9.4
LTL4 Aug. 13 1530 9.6 13.4
UTL3  July 12 1150 9.5 8.8 Aug.23 1100 10.1 12.9
Avg.22 0945 100 101 LTLS  Aug 13 1430 96 148
UTL4  July 12 1320 9.2 9.9 Aug.23 1030 102 138
Auvg. 22 1015 o8 71 LTL6  Aug 13 1330 8.9 8.8
UTLS  July 19 1615 9.4 10.0 Aug.23 1015 9.3 114
Aug. 22 1230 9.1 112 LRO Avg. 14 1200 73 s1
UTL6  July 19 1530 9.1 8.9
Au’g" 22 1155 103 156 LR3 Aug.28 0730 7.6 39
SSD1 Aug. 27 1445 8.4 12.2
UTL7  July 19 1440 8.8 7.4
g:g:: A 99 3 1 Aug. 28 0730 7.6 3.8
UTL8  July 12 1320 9.9 11.9 12 Aug.24 1200 9.3 2.9
ﬁﬂg gﬁ }8?2 g:g }g:g NC1 Aug. 27 1115 7.8 59
§ZS§: %g (E}é 93 1% JCN1 Aug.27 1715 8.9 11.9
UTL9  July 19 1715 8.8 17.4 4c Aug.24 0945 100 103
Aug. 22 1340 82 122 9A Aug.24 1100 9.2 7.9
UTL10 Aug. 14 1130 9.1 9.6
Aug_ 2 1415 93 138 CL1 Aug. 21 1100 8.6 8.5
UTL11  Aug. 14 1215 9.5 182 CL2 Aug.21 1155 8.6 78
Aug. 22 1450 97  >200
UTL13  Aug. 14 1300 8.4 8.6
Aug. 22 1305 8.6 11.0
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92

[See figures 1, 4, and 5 for site locations. pS/cm, microsiemen per centimeter at 25°C; °C, degree Celsius; mg/L,
milligram per liter; mm of Hg, millimeter of mercury; mg/L as N, data obtained from National Water Quality Laboratory;
mg/L as NH,, data obtained from ion selective electrode; <, actual value is less than value shown; --, no data]

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, gsi%%sgé Barometric ammonia ammonia
Site  Date Time conductance (standard  ature dissolved pressure (mg/L (mg/L
(uS/cm) units) (°C) (mg/L) (p ercent (mm of Hg) asN) as NH,)
saturation) (lab) (field)
1 6-05-91 0950 242 8.4 15.0 6.4 74 660 -- --
6-07-91 1135 -- 8.6 17.0 7.8 - 660 -- --
6-09-91 0940 219 8.0 18.0 6.2 76 660 -- -
6-12-91 1040 210 7.9 19.0 4.3 55 650 -- -
6-14-91 0850 180 8.1 17.0 59 71 660 -- --
6-16-91 0735 197 7.7 17.0 8.1 97 660 -- -
6-19-91 0950 187 7.9 18.0 4.8 60 650 - --
6-20-91 1045 -- 7.8 16.0 5.7 -- 650 -- -
6-21-91 0900 220 7.2 16.5 6.2 75 650 -- --
6-23-91 1128 240 8.0 17.5 58 70 660 -- -
6-26-91 0930 224 7.9 17.0 6.2 74 660 = --
6-28-91 1000 231 8.2 17.0 6.1 74 650 - -
6-30-91 0920 275 7.7 16.5 5.7 69 650 - -
7-03-91 0910 315 7.9 220 3.5 46 660 - --
7-05-91 0925 220 7.5 23.0 3.8 51 660 -- -
7-07-91 1010 208 8.8 23.0 3.3 45 660 -- --
7-10-91 0947 180 8.7 20.5 32 41 660 - --
7-12-91 0929 187 8.5 22.0 2.5 34 650 - --
7-14-91 1115 190 8.5 22.0 2.7 36 660 -- --
7-17-91 0954 224 8.0 19.5 23 28 660 -- 0.37
7-19-91 0915 263 7.0 20.5 2.1 27 660 - -
7-21-91 0830 219 7.9 20.5 2.3 30 650 -- -
7-23-91 1345 228 8.1 22.5 2.8 38 660 -- --
7-24-91 1005 234 7.6 22.0 1.9 25 660 -- 31
7-26-91 0830 250 7.7 21.5 1.7 22 660 - -
7-28-91 0820 192 7.7 22.0 - - 660 -- --
7-31-91 0900 255 7.3 22.0 1.4 19 660 -- .36
8-02-91 0755 230 6.7 20.5 2.2 28 660 - -
8-04-91 0800 239 6.8 22.0 2.5 34 650 -- -
8-07-91 0950 268 7.4 20.0 2.9 38 650 -- .20
8-09-91 1034 246 7.3 20.0 3.1 40 650 -- --
8-11-91 0800 233 6.8 19.5 42 53 660 - --
8-12-91 1540 260 7.5 21.5 4.9 64 660 -- -
8-14-91 0900 226 7.2 20.0 33 42 660 - 13
8-16-91 0805 230 7.5 20.0 3.6 46 660 -- --
8-18-91 0755 234 7.5 22.0 43 57 660 -- --
8-21-91 0715 238 7.8 20.5 3.9 50 660 - <1
8-21-91 1240 224 7.9 22.5 43 58 660 -- --
8-21-91 1420 205 8.1 23.0 5.1 69 660 - --
8-21-91 1515 225 8.4 23.0 6.0 81 660 -- --
8-21-91 1600 204 8.5 23.5 6.2 85 660 - -
8-21-91 1720 204 8.5 24.0 6.2 86 660 -- --
8-21-91 2030 167 8.5 240 8.2 113 660 -- --
8-21-91 2200 178 8.8 23.0 8.1 110 660 -- -
8-21-91 2400 199 8.7 23.0 7.4 100 660 -- --
8-22-91 0158 173 8.4 22.5 6.2 83 660 -- -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

0 Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, & xy%en& Barometric ammonia ammonia
Site  Date Time conductance (standard  ature dissolved ~G1SSOTve pressure (mg/L (mg/L
(uS/cm) units)  (°C)  (mglL) PNl o ofHg) asN)  as NH,)
saturation) (lab) (field)
1 82291 0615 198 7.7 22.5 3.8 51 660 - -
8-22-91 0825 203 7.7 22.0 32 42 660 - -
8-22-91 0940 208 7.7 21.5 32 42 660 - --
8-22-91 1201 237 7.8 22.0 3.9 52 660 - --
8-22-91 1345 174 8.3 22.5 5.4 72 660 -- -
8-23-91 1445 226 8.2 27.0 438 70 660 -- -
8-25-91 0745 290 7.0 20.0 3.8 48 660 - -
8-28-91 0928 224 8.1 18.5 3.8 47 660 - <0.1
8-30-91 1015 237 7.7 18.5 4.5 56 660 - -
9-01-91 0714 228 73 19.0 44 S5 660 - -
6-03-92 0930 195 8.0 21.0 4.8 63 655 0.10 22
6-05-92 0730 174 8.7 20.0 4.8 61 660 - -
6-07-92 0719 169 8.5 20.0 5.0 64 655 - -
6-10-92 0700 168 8.5 19.5 4.7 60 650 10 <.1
6-12-92 0728 153 8.6 16.0 4.8 57 655 - -
6-14-92 0848 174 94 15.0 7 8 657 - =
6-15-92 1350 190 93 14.5 8.0 91 656 - -
6-17-92 0715 207 8.7 16.0 6.2 73 655 A1 <.1
6-19-92 1215 220 8.7 19.0 4.5 56 659 - -
6-21-92 0855 225 8.7 20.0 3.6 46 658 - -
6-24-92 0915 183 8.2 21.0 9 12 656 S1 .64
6-26-92 0754 202 7.4 20.0 .8 10 657 - -
6-28-92 0845 204 7.4 21.0 - - 652 - --
7-01-92 0715 228 7.1 16.0 2.7 32 650 .63 .66
7-03-92 0830 244 75 19.5 1.7 22 655 - -
7-05-92 0840 308 -- 20.0 - - 654 - -
7-08-92 0707 219 8.0 20.0 4.4 56 660 20 --
7-10-92 0805 239 7.7 21.0 3.7 48 660 - --
7-10-92 1725 233 8.0 23.0 6.2 84 657 - -
7-12-92 0750 200 7.4 19.0 2.7 34 659 = -
7-15-92 0700 177 8.1 22.0 2.4 32 655 21 -
7-17-92 1015 153 8.1 23.0 2.0 27 660 - -
7-19-92 0743 206 7.4 22.5 1.0 13 660 -- -
7-22-92 0650 166 6.8 21.0 1.3 17 659 41 -
7-24-92 1055 190 6.8 20.0 2.4 31 660 - -
7-24-92 1300 190 6.9 20.0 2.5 32 660 -- -
7-26-92 0814 199 7.0 21.5 1.4 18 662 -- -
7-27-92 1205 220 7.2 22.0 2.1 28 660 - -
7-28-92 1550 210 7.3 24.0 4.2 58 662 41 -
7-28-92 1555 - - -- - - - 41 -
7-29-92 0640 196 6.9 23.0 7 9 660 46 -
7-31-92 0955 181 6.9 23.0 1.5 20 655 - --
8-02-92 1130 182 7.5 22.0 3.2 42 665 - -
8-05-92 0650 - 7.4 23.0 1.9 26 659 18 -
8-07-92 0820 195 7.6 21.5 2.7 36 659 - -
8-09-92 0930 188 7.1 20.5 3.7 47 665 - -
8-12-92 0657 229 7.4 23.0 2.2 30 660 23 -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Teraper-  Oxygen, d?xy%en(,i Barometric ammonia armiraonia

Site  Date Time conductance (standard ature dissolved ssolve pressure (mg/L (mg/L

(uS/cra)  units) CC)  (mgL) PN (i ofHg) asN)  as NHy)
saturation) (lab) (field)

1 81492 (0923 220 7.4 23.0 24 32 660 - -
8-16-92 0730 181 7.2 23.0 4.0 54 659 - -
8-19-92 0650 221 6.7 24.0 3.1 43 655 0.21 -
8-21-92 1000 186 7.7 21.0 5.1 66 660 - -
8-21-92 1535 210 8.2 22.0 4.9 65 660 -- --
8-23-92 0725 165 7.8 18.5 34 42 660 -- --
8-24-92 1445 231 7.2 18.0 5.0 61 660 .18 --
8-26-92 0655 235 7.5 18.0 3.9 47 664 19 -
8-28-92 0830 194 7.6 18.5 34 42 660 -- -
8-30-92 (0945 247 73 18.0 2.7 33 660 - -

2 6-0591 0810 232 9.3 11.0 6.6 70 650 - --
6-07-91 1055 -- 8.8 16.5 8.7 -- 660 - --
6-09-91 1105 216 8.7 20.0 8.4 107 660 - --
6-12-91 0854 221 8.4 15.0 6.3 73 650 -- --
6-13-91 1115 222 8.7 12.0 9.4 102 653 - --
6-14-91 0815 237 7.6 12.5 5.8 63 660 - -
6-16-91 1009 191 7.9 14.5 6.3 72 660 - --
6-19-91 0730 209 7.6 12.0 3.8 41 650 - -
6-21-91 0915 209 7.3 14.0 6.4 73 650 - -
6-23-91 0919 216 7.5 15.0 5.5 64 650 - -
6-26-91 0735 207 6.6 14.0 23 26 655 - -
6-2891 1115 216 8.1 19.0 5.8 74 650 - -
6-30-91 0855 218 7.7 15.0 1.5 17 662 - -
7-03-91 0733 263 6.3 20.0 5 6 650 - --
7-05-91 0845 276 7.5 22.0 1.8 24 660 -- -
7-07-91 1110 279 8.4 22.5 6.2 83 660 - -
7-10-91 0755 249 6.8 17.0 1.5 18 660 - -
7-12-91 0922 226 7.6 20.0 38 49 650 -- -
7-14-91 1115 255 9.6 23.0 12.6 173 650 - -
7-17-91 0730 243 6.0 16.0 .6 7 660 - <0.10
7-19-91 1035 251 8.2 18.5 1.6 20 660 - -
7-21-91 0820 220 6.8 18.0 7 9 650 - -
7-24-91 0735 233 6.6 18.5 .5 6 655 - <.10
7-26-91 0900 208 7.3 18.0 4 5 660 - -
7-28-91 0810 230 6.6 18.0 3 4 660 - -
7-30-91 0955 210 6.9 19.0 5 6 661 - -
7-31-91 0720 234 6.9 19.5 3 4 660 - <.10
8-02-91 0800 223 6.9 18.0 4 5 660 - -
8-04-91 0945 184 7.1 20.0 1.8 23 650 - --
8-05-91 1340 228 7.7 26.0 4.0 57 660 - --
8-05-91 1600 228 8.5 25.5 6.7 95 660 - --
8-05-91 1820 225 8.1 26.5 6.5 94 660 - --
8-05-91 2000 205 8.5 25.0 9.2 129 660 - -
8-05-91 2200 211 8.5 22.5 7.2 97 660 - --
8-06-91 0004 214 7.6 21.5 4.0 53 660 - -
8-06-91 0203 209 7.0 20.0 14 18 660 - --
8-06- 91 0400 205 7.0 19.0 4 5 660 - -
8-06-9 0545 216 6.4 18.5 N 1 660 - --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

o Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, d&i xy%en& Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved ~G1SS0°Ve pressure (mg/L (mg/L
(uS/cm)  units) ¢C)  (mgL) (Pt o ofHg) asN)  as NH)
saturation) (lab)  (field)
2 8-06-91 0745 219 6.8 18.0 5 6 660 - --
8-06-91 1020 221 6.8 18.5 1.2 15 660 - -
8-06-91 1145 222 6.9 20.5 4.6 59 660 -- -
8-07-91 0724 204 6.2 16.5 6 7 650 - <0.10
8-09-91 1130 221 7.6 18.5 . 1.7 21 650 - --
8-11-91 1020 236 73 18.0 1.6 20 650 - -
8-13-91 1030 231 7.0 17.5 1.1 13 660 - -
8-14-91 0725 213 6.6 17.5 4 5 658 -- <.10
8-16-91 0820 217 6.9 18.0 0.3 4 660 -- -
8-18-91 0800 224 6.7 18.0 3 4 660 - -
8-21-91 0720 223 72 19.0 2 2 660 -- <.10
8-23-91 1510 223 8.8 26.0 9.2 132 660 - -
8-23-91 1723 230 9.0 26.0 8.3 119 660 -- -
8-25-91 0750 207 73 17.0 4 5 660 - --
8-28-91 0750 216 7.2 17.0 3 4 660 -- 17
8-30-91 0840 273 7.2 16.0 7 8 663 - -
9-01-91 0737 240 75 15.5 4 5 660 - -
6-03-92 0655 250 73 15.5 - - 655 0.33 34
6-05-92 0914 226 N 14.0 42 47 660 - --
6-07-92 0735 226 79 13.0 1.0 11 651 - -
6-10-92 0700 228 6.9 13.5 12 14 650 .08 <12
6-12-92 0935 229 8.2 12.0 5.2 57 650 - =
6-14-92 0900 224 75 11.0 45 48 655 - -
6-15-92 1300 219 8.9 16.0 8.2 97 657 -- -
6-17-92 0707 203 7.1 12.0 14 15 655 07 <1
6-21-92 0802 243 6.5 15.5 6 7 660 - -
6-24-92 0710 244 7.1 19.0 4 5 655 .70 88
6-26-92 0755 244 7.1 19.0 6 7 660 - -
6-26-92 1600 240 8.5 28.0 10.5 157 655 - -
6-28-92 0800 265 7.0 18.0 5 6 655 - -
7-01-92 0741 217 6.7 15.0 W) 8 660 91 86
7-03-92 0755 238 6.9 18.0 1.1 14 656 - -
7-05-92 0810 237 7.0 17.5 9 11 650 - -
7-08-92 0722 220 6.6 16.0 4 5 660 18 -
7-10-92 0805 228 6.7 18.5 2 2 660 - --
7-12-92 0805 238 6.4 17.5 2 2 655 - -
7-15-92 0720 294 6.5 19.5 1 1 662 36 -
7-17-92 0815 245 7.0 215 1.0 13 665 - -
7-17-92 1643 244 6.6 240 4 6 660 - -
7-19-92 0755 201 6.7 20.5 1.1 14 664 - -
7-22-92 0705 236 6.4 19.0 2 3 655 .37 -
7-24-92 0800 210 6.6 17.0 7 8 663 - -
7-24-92 1200 209 6.4 19.0 4 5 660 - -
7-26-92 0800 211 6.6 20.0 2.0 25 665 - -
7-27-92 1330 226 6.6 26.0 2.6 37 660 - -
7-28-92 1520 230 6.9 26.0 4.0 57 662 28 -
7-29-92 0703 228 7.0 21.0 5 7 655 47 -
7-31-92 0605 210 6.6 23.0 a 9 661 -- -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (?xy%en& Barometric ammonia ammonia

Site  Date Time conductance (standard ature dissolved 15s0ive pressure (mg/L (mg/L

(uS/cm)  units) ©C) (mg/L)  (PerCent i ofHg) asN)  as NHy)
saturation) (lab) (field)

2 8-02-92 0545 232 6.8 21.5 0.5 7 660 -- --
8-05-92 0835 203 6.3 19.0 4 5 660 0.40 --
8-07-92 0935 206 6.5 19.0 1.0 12 660 -- --
8-07-92 1738 191 7.2 250 54 76 660 -- --
8-09-92 0709 205 6.9 19.0 T 9 662 -- --
8-12-92 0700 255 6.6 23.0 9 12 655 .46 --
8-14-92 0755 238 6.8 22.5 5 7 665 -- --
8-16-92 0653 262 6.1 21.0 1.2 16 660 -- --
8-19-92 0700 231 6.5 22.5 8 11 660 1.40 --
8-19-92 0705 -- -- -- -- -- -- 1.40 --
8-21-92 0808 238 6.7 19.0 1.7 21 656 -- --
8-23-92 0950 208 7.0 14.0 1.8 20 660 -- --
8-24-92 1250 206 6.9 18.0 4.6 56 660 .18 --
8-26-92 0708 225 6.8 15.0 2.5 28 665 37 --
8-28-92 0820 252 6.6 16.5 1.7 20 665 -- --
8-30-92 0805 214 6.5 15.0 1.7 20 660 -- --
9-08-92 1055 216 75 16.5 7.1 84 661 15 --

3 6-05-91 0832 367 9.2 15.0 8.4 98 650 -- --
6-07-91 1255 343 9.2 18.0 11.8 145 660 -- --
6-09-91 0800 314 9.0 20.0 11.6 148 660 -- --
6-12-91 0917 321 8.9 18.5 6.8 86 650 -- --
6-13-91 1125 307 8.9 17.0 8.2 99 653 -- --
6-14-91 0855 239 9.1 13.0 5.8 64 660 -- --
6-19-91 0800 212 9.1 16.5 6.7 81 650 -- --
6-19-91 0951 245 9.0 17.0 8.9 107 660 -- --
6-21-91 1009 207 8.5 8.1 -- 650 -- --
6-23-91 0944 214 8.3 16.0 7.3 87 650 -- --
6-26-91 0800 328 8.3 18.0 8.3 102 655 -- --
6-28-91 1100 317 8.7 18.0 8.3 103 650 -- -
6-30-91 0925 334 8.9 17.0 8.0 96 662 -- --
7-03-91 0805 368 8.7 24.0 6.0 83 660 -- --
7-05-91 0815 380 8.5 24.0 5.1 70 660 -- --
7-07-91 1000 369 8.3 25.0 53 75 660 -- --
7-10-91 0816 329 8.5 20.0 33 42 660 -- --
7-12-91 0930 290 7.9 22.0 33 45 650 -- --
7-14-91 1035 650 8.5 240 4.6 65 650 -- --
7-17-91 0750 333 6.6 18.5 1.8 22 660 -- 0.37
7-19-91 1020 334 8.5 22.0 6.9 92 660 -- --
7-21-91 0845 290 7.8 21.0 4.1 54 650 -- --
7-24-91 0805 345 7.6 21.5 2.7 36 655 -- .30
7-26-91 0635 335 7.4 20.0 1.6 20 660 -- --
7-28-91 0830 244 7.0 21.0 2.0 26 660 -- --
7-30-91 1050 317 7.9 23.5 4.7 64 661 -- -
7-31-91 Q745 276 7.4 220 2.3 31 660 -- .16
8-02-91 0820 -- 7.2 18.0 1.9 -- 660 -- --
8-04-91 0930 258 7.9 21.0 4.1 54 650 -- --
8-05-91 1220 322 7.4 21.0 4.7 61 660 -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, dey%ena Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved ~ ¢issolve pressure (mg/L (mg/L
(uS/cm)  units) ©C) mg/L)  Pereent i of Hg) asN)  as NHy)
saturation) (ab)  (field)
3 80591 1410 319 7.7 22.0 53 70 660 - --
8-05-91 1630 326 7.8 230 59 80 660 -- --
8-05-91 1820 327 7.8 26.5 5.7 82 660 - --
8-05-91 2011 306 7.6 225 49 66 660 -- --
8-05-91 2220 307 7.4 22.5 42 56 660 -- --
8-06-91 0020 303 7.6 220 3.8 50 660 - --
8-06-91 0212 306 7.5 220 4.0 53 660 -- --
8-06-91 0408 304 7.6 220 4.0 53 660 -- --
8-06-91 0600 312 7.2 21.0 39 51 660 - --
8-06-91 0755 309 73 21.0 37 48 660 -- -
8-06-91 1038 310 7.6 21.5 52 68 660 -- --
8-06-91 1200 314 7.7 22.0 5.8 77 660 -- -
8-07-91 0740 392 7.0 19.5 4.2 53 660 - <0.1
8-09-91 1110 327 8.2 20.5 5.2 68 650 -- --
8-11-91 1005 314 8.0 20.0 5.8 75 650 -- --
8-13-91 1125 336 8.4 21.5 7.6 100 660 - --
8-14-91 0740 325 7.1 20.0 35 45 660 - <.1
8-16-91 0845 327 7.4 20.0 52 66 660 -- --
8-18-91 0815 458 7.8 20.0 2.7 34 660 -- --
8-21-91 0740 294 7.3 21.5 1.5 20 660 -- <1
8-21-91 1710 310 8.8 25.0 9.5 134 660 -- --
8-23-91 1525 291 8.4 25.0 8.6 121 660 -- --
8-25-91 0810 300 7.4 20.0 1.7 22 660 - --
8-28-91 0810 292 7.6 18.0 2.9 36 660 -- 11
8-30-91 0900 293 7.5 17.5 32 39 660 -- -
9-01-91 0750 272 1.8 17.5 2.0 24 660 - --
6-03-92 0745 252 8.6 21.0 -- - 655 0.11 26
6-05-92 (0948 247 8.9 21.0 7.9 103 660 -- --
6-07-92 0812 238 9.2 19.5 7.6 97 651 -- --
6-10-92 0740 238 8.3 14.0 3.1 35 650 23 38
6-12-92 1005 241 9.3 -- - -- - -- --
6-14-92 0929 246 9.0 14.0 7.4 84 656 -- --
6-16-92 1330 257 9.3 17.0 11.8 141 660 -- --
6-17-92 0749 259 8.8 16.0 5.8 69 655 19 .30
6-19-92 0904 255 8.7 19.5 53 67 660 -- --
6-21-92 0832 295 8.8 21.0 6.5 84 660 -- --
6-24-92 0753 -- 7.9 220 1.1 -- 656 72 96
6-26-92 0842 313 7.9 20.5 2.6 34 660 -- --
6-26-92 1630 267 8.8 28.0 12.5 187 655 -- -
6-28-92 0834 350 7.8 18.5 4.6 57 655 -- --
7-01-92 0820 329 7.6 16.5 5.8 70 650 .16 .79
7-03-92 0835 342 7.6 20.0 -- -- -~ -- --
7-05-92 0830 360 73 20.0 5.6 72 655 -- --
7-08-92 0817 282 7.4 17.5 3.1 38 660 -- --
7-10-92 0844 323 7.6 21.0 4.5 59 660 -- --
7-10-92 1800 334 8.2 24.0 9.5 132 657 -- --
7-12-92 0845 294 7.2 20.0 43 55 660 -- --
7-15-92 0825 341 6.9 21.5 2.2 29 662 -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (?xy%en(,l Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved = 91SSolve pressure (mg/L (mg/L
(uS/cm)  units) ©C) (mglL)  (PEIeent o ofHg) asN)  as NH)
saturation) (lab) (field)
3 7-17-92 0848 276 7.3 235 4.8 65 665 -- -
7-17-92 1702 276 7.3 24.0 24 32 660 - -
7-19-92 0830 246 7.1 215 3.0 39 664 - -
7-22-92 0740 329 7.0 20.0 29 37 655 - -
7-23-92 1000 287 6.8 18.5 42 52 664 - -
7-24-92 0835 249 7.2 18.5 37 46 663 - --
7-26-92 0830 276 7.0 21.0 42 54 665 - -
7-28-92 1500 230 7.3 - - - - -- --
7-29-92 0745 251 6.7 220 1.6 21 655 -- --
7-30-92 0530 280 7.1 220 1.5 20 659 0.17 --
7-31-92 0640 272 7.0 22.0 1.8 24 663 - --
8-02-92 0614 247 7.0 22.5 2.1 28 660 - --
8-05-92 0815 256 6.6 19.5 A1 1 660 12 -
8-07-92 0910 239 6.8 20.0 2.6 33 665 - --
8-09-92 0740 267 7.2 20.0 2.0 25 662 - --
8-12-92 0733 225 7.0 23.0 2.0 27 655 38 -
8-12-92 0738 -- - - - -- .38 -
8-14-92 0835 267 6.9 22.5 5.2 69 665 -- -
8-14-92 1635 252 8.3 31.0 6.6 103 660 - -
8-16-92 0714 274 6.1 21.5 1.7 22 660 -- -
8-19-92 0726 260 7.1 23.0 i 9 660 .36 --
8-21-92 0815 240 6.9 19.0 4.1 52 655 -- --
8-21-92 1606 272 73 20.0 33 42 660 -- -
8-23-92 0930 270 7.0 17.0 .8 10 660 - -
8-24-92 1335 268 6.5 18.0 4 5 660 .16 --
8-26-92 0735 264 6.9 17.0 4.6 55 665 .96 -
8-30-92 0835 248 73 19.5 38 48 660 - -
9-08-92 1150 276 73 16.0 6.6 77 661 .07 --
4  6-12-91 0900 321 9.3 19.0 6.9 88 650 - -
7-03-91 0740 367 8.8 23.0 6.0 81 660 - -
7-24-91 0800 350 6.2 21.0 24 32 650 -- -
8-19-91 1540 303 8.2 23.5 7.8 107 660 - -
7-20-92 1320 312 73 24.0 25 35 659 25 -
7-28-92 1430 225 7.1 -- - - -- -- --
7-31-92 1105 282 7.5 23.0 3.6 49 660 17 -
8-20-92 0900 274 6.6 22.0 1.2 16 660 .26 -
9-09-92 0940 253 7.9 17.0 7.7 92 661 .05 -
5 6-05-91 0900 539 9.0 15.0 9.0 103 660 - -
6-07-91 1215 755 9.2 23.0 12.8 174 660 -- --
6-09-91 1140 503 9.1 23.0 93 126 660 - -
6-12-91 0945 986 8.9 19.0 11.9 151 650 - -
6-13-91 1225 452 8.9 18.0 104 129 653 -- -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (ley%ega Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved &SSOV pressure (mg/L (mg/L
(uS/cm)  units) (°C) (mglLy  (Pereent o ofHg) asN)  as NH)
saturation) (lab) (field)
5 6-1491 0925 442 9.0 15.0 7.6 87 660 - -
6-16-91 0924 454 8.8 15.5 7.1 82 660 - -
6-19-91 0830 435 8.8 16.5 4.7 57 650 -- -
6-21-91 1230 466 8.9 - 11.0 - 650 -- --
6-23-91 0959 526 8.4 17.5 6.3 78 650 -- -
6-26-91 0828 758 7.8 15.5 55 64 655 - -
6-28-91 1020 736 8.2 17.0 7.9 96 650 - --
6-30-91 0800 811 8.4 17.0 7.5 90 662 - -
7-03-91 0825 632 8.3 22.5 45 60 660 - --
7-05-91 0935 684 8.1 240 6.0 83 660 - --
7-07-91 1030 574 8.1 23.0 6.8 92 660 - -
7-10-91 0844 952 8.3 18.5 6.1 76 660 - -
7-12-91 1005 515 8.5 25.0 7.0 100 650 - --
7-14-91 1015 763 8.7 23.0 8.4 116 650 -- -
7-17-91 0810 843 77 18.0 42 52 660 - 0.20
7-19-91 0955 528 8.4 215 7.6 100 660 - -
7-21-91 0910 755 79 21.0 6.3 83 650 -- --
7-24-91 0830 386 77 21.0 5.0 66 655 - <1
7-26-91 0715 528 8.2 20.0 3.1 40 660 - -
7-28-91 0853 552 7.9 21.0 52 68 660 - -
7-30-91 1135 365 8.2 23.0 6.7 91 661 - -
7-31-91 0805 496 7.6 215 39 51 660 - 19
8-02-91 0845 424 7.8 21.0 44 57 660 - -
8-04-91 0905 420 7.7 20.0 42 54 650 -- -
8-05-91 1300 490 8.6 235 104 142 660 - --
8-05-91 1420 445 8.4 24.0 11.0 152 660 = --
8-05-91 1655 489 8.5 25.0 10.2 144 660 - --
8-05-91 1800 538 8.5 24.0 10.1 139 660 - --
8-05-91 2028 490 79 23.0 5.8 79 660 - -
8-0591 2240 458 7.6 22.0 4.0 53 660 - -
8-06-91 0040 460 7.7 22.0 37 49 660 - -
8-06-91 0230 464 7.6 22.0 29 39 660 - -
8-06-91 0420 482 7.5 21.0 2.6 34 660 - -
8-06-91 0615 512 7.4 20.0 3.0 38 660 - -
8-06-91 0810 515 73 20.0 4.6 59 660 -- -
8-06-91 1050 559 7.8 215 8.3 109 660 -- -
8-06-91 1230 575 8.0 23.0 10.1 137 660 -- -
8-07-91 0805 402 6.8 19.0 38 48 650 - <1
8-09-91 1045 348 8.1 20.5 7.8 102 650 - --
8-11-91 0945 440 7.9 19.0 6.4 81 650 -- -
8-12-91 1020 502 7.8 205 8.2 105 662 - -
8-14-91 0755 423 73 19.5 3.7 47 660 - <1
8-16-91 0915 461 7.9 20.0 6.8 87 660 -- -
8-18-91 0835 478 7.5 20.0 3.7 47 660 - -
8-21-91 0750 381 7.5 20.0 4.1 52 660 - <1
8-21-91 1648 520 8.2 25.5 112 159 660 - -
8-23-91 1540 292 8.3 25.0 42 59 660 -- --
8-25-91 0825 544 7.5 18.0 32 39 660 -- --
8-28-91 0825 357 7.7 17.0 5.6 67 660 -- a1
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (?xy%egé Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved 15501V pressure (mg/L (mg/L
(uSfcm)  units) ©C) (mg/Ly ~ (Pereent . of Hg) asN)  as NH,)
saturation) (lab) (field)
5 83091 0925 392 7.7 17.0 53 64 660 -- --
9-01-91 0803 420 8.0 17.0 4.4 53 660 -- --
6-03-92 0833 1,040 83 20.5 -- -- 655 0.26 0.80
6-05-92 1030 308 8.3 20.5 3.6 46 660 -- --
6-07-92 0855 409 9.0 18.0 5.0 62 651 -- --
6-10-92 0825 552 8.2 18.0 5.0 61 660 .09 <1
6-12-92 1040 643 8.9 -- -- -- -- --
6-14-92 1000 617 8.5 14.0 6.8 77 655 - --
6-16-92 1220 520 -- 15.5 9.6 111 661 -- --
6-17-92 0824 686 8.7 16.0 6.8 81 655 .08 <1
6-19-92 0930 -- 8.3 19.0 7.6 -- 660 -- --
6-21-92 0904 566 7.8 21.0 7.2 94 660 -- --
6-24-92 0826 679 8.0 22.0 4.2 56 656 35 S1
6-26-92 ' 0920 932 7.8 20.0 49 63 660 - --
6-28-92 0922 887 7.6 20.0 1.7 22 655 -- --
7-01-92 0857 1,120 7.3 15.0 23 27 650 .36 .38
7-03-92 0905 1,130 7.5 19.0 -- -- - -- --
7-05-92 0850 786 7.7 19.0 2.3 29 655 -- --
7-08-92 0850 776 7.2 18.5 3.6 45 660 .19 --
7-10-92 0923 973 7.9 20.5 4.8 61 660 -- --
7-10-92 1823 992 8.4 24.0 16.0 222 657 -- --
7-12-92 (0938 786 7.4 19.0 5.9 74 660 -- --
7-15-92 0920 665 7.2 20.5 2.8 36 664 37 -
7-17-92 0920 629 7.6 22.5 4.7 63 665 -- --
7-19-92 0900 672 7.1 21.0 5.8 75 664 -- --
7-22-92 0818 547 7.4 20.0 2.2 28 655 A2 --
7-23-92 1105 452 7.6 17.5 9.3 112 664 -- --
7-24-92 0905 -- 7.5 17.5 S -- 664 -- --
7-26-92 0925 456 7.8 21.0 6.5 84 665 -- --
7-28-92 1400 485 8.0 25.5 11.1 157 661 -- --
7-29-92 0820 710 7.3 20.0 35 45 655 .10 --
7-30-92 0635 785 7.4 22.0 1.7 23 660 24 --
7-31-92 0715 822 7.3 22.5 1.5 20 662 -- -~
8-02-92 0647 647 74 21.0 1.1 14 660 -- --
8-05-92 0750 749 7.0 19.0 1.3 16 660 .19 --
8-05-92 0755 -- -- - -- - -- 19 --
8-07-92 0830 965 6.9 19.0 32 40 665 -- --
8-07-92 1756 495 8.7 24.0 154 211 664 -- --
8-09-92 0809 546 7.6 18.5 2.7 33 662 -- --
8-12-92 0810 603 7.7 23.0 22 30 655 27 --
8-14-92 (0920 771 7.2 21.5 4.7 61 665 -- --
8-14-92 1030 -- 7.8 -- -- -- -- --
8-16-92 0737 - 529 6.7 21 0 29 38 660 -- --
8-19-92 0755 420 8.1 23.0 5.0 68 660 15 --
8-21-92 (0840 562 7.0 19.0 4.6 58 660 -- --
8-21-92 1325 523 7.9 21.0 10.7 140 656 .06 -
8-23-92 0915 500 7.6 15.0 4.2 48 660 -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

0 Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, di xy%enc,l Barometric ammonia ammonia

Site  Date Time conductance (standard ature dissolved ~ ¢ISSOlve pressure (mg/L (mg/L
(uS/cm)  units) ©C) (mgL)  Pereent - imofHg) asN)  as NH,)

saturation) (lab) (field)

5  8-26-92 0805 514 7.4 16.0 4.4 51 665 0.12 -
8-28-92 0915 334 79 17.0 57 68 665 - --
8-30-92 0900 499 6.2 17.0 5.1 61 660 - -
9-08-92 1255 479 8.3 18.0 11.1 136 660 11 -

6 6-12-91 1000 341 9.1 18.0 4.8 60 650 - -
7-03-91 0820 619 8.2 220 42 56 660 - --
7-24-91 0825 381 6.8 21.0 4.0 53 650 - --
8-19-91 1625 411 8.7 28.0 14.2 211 660 - -
7-20-92 1250 590 8.3 25.0 5.0 70 659 05 -
7-28-92 1330 528 8.3 28.5 8.3 124 661 - --
7-31-92 1010 588 8.5 22.0 45 60 660 .07 --
8-20-92 0835 496 7.6 20.5 1.8 23 660 32 -
9-09-92 0930 396 8.3 16.0 6.7 79 660 .03 --

7 60591 0905 738 8.8 12.0 8.3 91 650 - --
6-07-91 1155 902 9.0 17.5 18.1 220 660 -- -
6-09-91 1109 760 8.9 20.0 14.0 179 660 -- --
6-12-91 0951 673 9.1 19.0 9.4 120 650 - -
6-13-91 1345 709 9.2 20.0 15.1 195 653 -- -
6-14-91 1024 472 9.3 15.0 7.7 88 660 -- --
6-16-91 0850 462 9.2 16.5 6.1 72 660 -~ -
6-19-91 0840 718 8.5 16.0 2.8 33 650 - -
6-21-91 1145 660 8.9 20.5 9.0 118 650 - -
6-23-91 1020 1,180 8.2 17.0 7.8 95 650 -- --
6-26-91 0824 962 8.0 15.0 5.0 58 660 -- -
6-28-91 0950 988 7.9 16.0 5.1 61 650 -- -
6-30-91 1025 1,180 8.2 18.0 9.0 110 662 -- --
7-03-91 0820 1,500 7.7 20.0 2.7 35 660 -- -
7-05-91 1015 1,250 8.1 23.0 8.7 118 660 -- -
7-07-91 1000 1,090 79 220 8.9 118 660 -- --
7-10-91 0856 995 8.1 19.0 6.2 78 660 -- -
7-12-91 1043 716 8.6 225 7.7 105 650 -- --
7-14-91 0945 826 8.2 22.0 6.3 85 650 - -
7-17-91 0822 653 7.3 18.0 2.8 34 660 -- 0.31
7-19-91 0935 696 8.1 21.0 58 76 660 - --
7-21-91 0935 795 8.2 21.0 10.6 138 660 -- -
7-24-91 0843 573 8.2 21.0 5.8 76 660 -- 13
7-26-91 0750 650 7.7 20.0 3.6 46 660 - --
7-28-91 0919 534 8.4 22.0 7.6 101 660 -- -
7-30-91 1220 557 8.7 24.0 10.8 149 661 -- -
7-31-91 0820 500 8.0 21.5 43 57 660 -- <.1
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

. Oxygen, ) Nltrogep, Nltrogep,
Specific pH Temper-  Oxygen, dissolved Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved ssolv t pressure (mg/L (mg/L
(uS/cm)  units) ©C) (mgL) (percen , @mmofHy) asN) asNHy

saturation (lab) (field)
7 8-02-91 0935 549 8.5 20.5 7.6 98 660 -- -
8-04-91 0845 520 8.0 21.0 43 57 650 - -
8-07-91 0845 489 7.9 20.0 5.8 15 650 - <0.1
8-07-91 1200 502 7.6 22.0 10.3 137 660 -- --
8-07-91 1401 490 8.2 23.0 12.0 163 660 - -
8-07-91 1602 478 8.4 23.0 124 168 660 - -
8-07-91 1805 509 8.2 23.0 12.1 164 660 - -
8-07-91 2000 539 8.2 22.0 9.6 128 660 - -
8-07-91 2205 534 8.2 23.0 7.8 106 660 -- --
8-07-91 2350 528 8.2 21.5 7.2 95 660 - -
8-08-91 0150 535 8.1 21.0 6.1 79 660 -- -
8-08-91 0330 538 7.9 20.5 49 63 660 -- -
8-08-91 0555 495 7.5 19.5 4.1 52 660 - -
8-08-91 0800 483 7.8 19.0 53 66 660 -- -
8-08-91 0952 473 8.0 19.5 7.9 100 660 -- --
8-08-91 1205 462 8.4 21.0 11.1 145 660 -- -
8-09-91 1025 488 8.2 20.0 8.2 106 650 -- -
8-11-91 0920 650 8.5 19.0 7.0 89 650 -- --
8-12-91 1100 585 8.7 21.0 9.8 127 662 - --
8-14-91 0810 466 7.6 19.0 35 44 660 -- <.1
8-16-91 0950 507 8.2 20.0 7.0 89 660 - --
8-18-91 0850 525 8.0 20.0 39 50 660 -- -
8-21-91 0810 499 7.6 20.0 2.6 33 660 -- <1
8-21-91 1624 569 8.8 27.0 10.2 149 660 -- --
8-23-91 1555 517 8.8 26.0 10.3 148 660 -- --
8-25-91 0855 517 7.7 18.0 4.0 49 660 -- -
8-28-91 0840 571 8.2 16.0 4.6 54 660 - 12
8-30-91 0945 416 7.7 16.5 3.6 43 660 -- --
9-01-91 0815 455 8.0 16.5 3.9 46 660 -- --
6-03-92 0915 1,130 8.1 19.0 - - 655 0.28 .56
6-05-92 1100 843 8.6 20.5 13.0 168 660 -- --
6-07-92 0930 1,070 8.6 18.0 7.0 87 651 -- -
6-10-92 0920 760 8.2 17.0 -- -- 650 .29 41
6-12-92 1100 655 8.7 -- -- - -- -- --
6-14-92 1030 641 8.7 14.5 9.7 111 655 - -
6-16-92 1100 578 9.2 16.0 11.2 132 660 -- --
6-17-92 0900 677 8.6 16.0 6.2 73 655 .06 <.1
6-19-92 1004 -- 8.7 19.5 10.2 -- 660 - --
6-21-92 0937 1,020 8.1 220 9.6 128 661 -- --
6-24-92 0910 903 8.1 21.5 6.0 80 655 32 41
6-26-92 1000 1,100 8.0 20.0 11.5 147 660 -- -
6-26-92 1650 994 8.8 26.0 15.8 229 655 - -
6-28-92 0953 1,200 7.8 19.0 6.7 84 660 -- -
7-01-92 0935 962 7.5 15.0 8.1 95 650 17 .16
7-03-92 0940 1,260 7.9 19.0 -- -- -- -- --
7-05-92 0905 1,110 7.8 18.5 6.9 86 655 - -
7-08-92 0924 1,050 7.8 18.5 8.9 110 660 .05 --
7-10-92 1015 1,150 8.0 20.5 12.3 159 660 -- -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

o Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, i xy%ena Barometric ammonia ammonia

Site  Date Time conductance (standard ature dissolved ~ @'SSove pressure (mg/L (mg/L
(uS/cm) units) °C) (mg/L) (percent (mm of Hg) as N) as NH,)

saturation) (lab) (field)

7 7-12-92 1025 884 8.2 20.5 16.0 207 660 - --
7-15-92 1005 946 8.1 21.5 9.4 123 663 0.04 -
7-17-92 1002 750 8.2 235 73 98 665 -- -
7-17-92 1724 818 84 245 10.8 151 660 -- -
7-19-92 0935 1,000 7.8 22.0 9.6 127 664 -- -
7-22-92 0853 786 8.0 19.0 8.0 101 655 .08 -
7-23-92 1150 771 8.1 19.5 13.1 165 663 - -
7-24-92 0945 743 8.3 18.5 10.1 125 660 -- -
7-26-92 0955 682 7.9 20.5 8.8 113 665 - -
7-28-92 1240 768 8.2 26.0 152 217 662 - -
7-29-92 0848 676 79 22.0 6.2 83 655 .06 --
7-29-92 0850 - - - - - - .06 -
7-30-92 0720 849 7.6 21.0 4.9 64 660 .08 -
7-31-92 0755 697 7.6 20.5 1.7 22 663 - -
8-02-92 0750 488 7.3 21.0 49 64 660 -- --
8-05-92 0710 671 7.3 19.5 1.5 19 660 07 -
8-07-92 0807 697 7.2 18.5 4.8 59 667 - -
8-09-92 0850 660 8.0 19.5 4.0 50 662 -- -
8-12-92 0837 485 7.5 220 26 34 662 19 -
8-14-92 0945 658 - 225 54 72 665 - -
8-14-92 1658 700 85 31.0 10.8 170 660 - --
8-16-92 (0808 685 7.0 205 4.1 53 660 -- -
8-19-92 0823 632 7.6 22.0 38 51 660 27 --
8-21-92 0900 412 7.4 18.5 54 67 655 - -
8-21-92 1050 474 7.8 21.0 9.7 127 655 10 -
8-21-92 1635 500 8.7 22.0 13.0 173 660 -- -
8-23-92 (855 649 7.8 14.0 43 48 660 -- --
8-26-92 0836 647 7.6 145 3.5 40 665 67 -
8-28-92 0945 501 8.0 17.0 4.6 55 665 -- -
8-30-92 0925 587 6.1 17.0 44 53 660 - -
9-08-92 1355 460 79 19.0 11.2 140 660 37 -

8 6-12-91 1037 670 9.0 19.0 5.1 65 650 = -
7-03-91 0904 1,280 7.9 21.0 4.8 63 660 = -
7-24-91 0840 554 74 21.0 33 44 650 -- -
8-1991 1215 765 94 25.5 14.2 202 660 - -
7-20-92 1220 923 7.7 240 2 3 659 .95 -
7-28-92 1205 690 79 26.5 8.5 123 662 - -
7-31-92 0940 645 7.5 23.0 1.9 26 660 41 -
8-20-92 0815 643 79 215 1.3 17 660 25 -
9-09-92 0825 660 8.6 17.0 4.8 58 660 A5 -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (iQxy%en& Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved 1550ive pressure (mg/L (mg/L
(uS/cm)  units) (°C) (mglL)  PerCent i of Hg) asN)  as NH)

saturation) (lab) (field)
9 6-0591 0830 970 8.8 13.0 8.0 89 650 - -
6-07-91 1100 1,090 8.8 17.0 10.1 121 660 - -
6-09-91 1038 1,010 8.8 18.0 10.5 129 660 - -
6-12-91 0925 1,060 8.4 18.0 43 54 650 - -
6-14-91 1105 962 8.8 16.0 5.1 60 660 - -
6-16-91 0850 998 8.3 15.0 52 60 660 - --
6-19-91 0810 975 9.0 16.5 32 39 650 = -
6-20-91 1000 - 8.4 15.0 4.5 - 650 - -
6-21-91 1100 1,040 8.5 17.0 45 55 650 - -
6-23-91 1042 1,390 8.4 17.0 34 42 650 - -
6-26-91 0800 1,180 8.2 15.0 34 39 660 - -
6-28-91 0915 1,150 7.7 16.0 37 44 650 -- -
6-30-91 1100 1,220 8.5 17.0 5.1 61 662 - -
7-03-91 0755 1,120 8.2 225 1.8 24 660 - -
7-05-91 1045 1,130 8.4 24.5 3.8 53 660 - -
7-07-91 0930 1,040 8.0 23.0 34 46 660 - -
7-10-91 0818 1,010 8.5 19.5 1.7 21 660 - -
7-12-91 1111 1,170 8.6 23.0 44 61 650 - -
7-14-91 0905 1,110 8.4 220 42 57 650 - --

7-17-91 0755 1,110 8.2 17.0 3.0 36 660 - 0.40
7-17-91 0930 1,040 8.4 17.5 3.0 36 660 - -
7-19-91 0850 1,050 8.1 215 5.0 66 660 - -
7-21-91 1005 1,110 8.5 21.5 6.6 88 650 - -

7-24-91 0810 1,000 8.3 20.5 32 41 660 - 24
7-26-91 0820 885 8.8 20.0 2.6 33 660 = -
7-28-91 (0943 882 8.8 225 6.2 83 660 - -
7-30-91 1310 1,010 9.0 255 14.1 200 661 - -

7-31-91 0755 968 8.2 21.0 22 29 660 - 18
8-02-91 0950 969 9.0 21.0 59 77 660 - -
8-04-91 0800 849 85 21.0 2.1 28 650 -- -

8-07-91 0815 873 8.3 18.5 29 37 650 - .37
8-07-91 1225 876 8.0 225 9.6 129 660 -- -
8-07-91 1420 878 8.5 24.0 114 158 660 - -
8-0791 1630 860 8.6 23.0 12.8 174 660 - --
8-07-91 1820 874 84 23.0 11.6 157 660 -~ -
8-07-91 2020 956 8.7 - 8.8 - 660 - --
8-07-91 2230 959 83 19.0 52 65 660 - -
8-08-91 0020 967 8.1 18.0 3.6 44 660 - --
8-08-91 0215 965 8.0 19.0 2.8 35 660 -- -
8-08-91 0400 901 79 18.0 1.5 18 660 - -
8-08-91 0620 950 7.8 17.5 1.3 16 660 -- -
8-08-91 0825 965 8.1 19.0 3.0 38 660 - -
8-08-91 1007 972 8.6 25.0 9.9 140 660 - -
8-08-91 1225 972 8.6 25.0 9.9 140 660 - -
8-09-91 0940 950 8.2 21.0 5.5 73 650 - --
8-11-91 0855 800 8.8 19.0 42 53 650 -- -
8-12-91 1150 920 8.9 23.0 8.4 114 662 - -

8-14-91 0750 879 8.0 20.0 1.9 24 660 -- 45
8-16-91 1015 1,120 8.4 215 5.6 74 660 - -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water

from primary and additional sampling sites, 1991-92--Confinued

Oxveen Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, diss};%ve::l Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved pressure (mg/L (mg/L
(uS/cm) units) (°C) (mg/L) (p ercent (mm of Hg) as N) as NH;)
saturation) (lab) (field)
9 81891 0915 1,030 8.5 21.0 3.6 47 660 -- -
8-21-91 0740 966 8.0 19.5 1.7 22 660 -- 0.76
8-21-91 1605 1,010 9.1 28.0 12.9 192 660 - --
8-23-91 1420 850 9.0 26.5 14.8 214 660 -- --
8-25-91 0920 1,040 8.5 19.0 4.4 55 660 -- --
8-28-91 0819 865 9.0 16.5 3.6 43 660 -- 31
8-30-91 1015 946 8.9 19.0 7.9 99 660 - --
9-01-91 0830 935 9.1 18.0 32 39 660 -- =
6-03-92 0725 1,210 8.2 17.5 3.5 43 655 0.55 1.12
6-05-92 1145 1,230 9.1 21.5 18.0 237 660 -- -
6-07-92 1005 1,040 9.1 18.5 10.6 133 651 -- --
6-10-92 0755 1,090 8.6 17.0 4.8 59 650 .38 52
6-12-92 0820 1,010 8.8 12.0 4.5 49 655 -- -
6-14-92 1110 1,080 8.9 13.0 7.9 88 655 - --
6-16-92 0730 1,000 8.8 12.5 4.2 46 660 - --
6-17-92 0810 1,190 8.4 14.0 5.1 58 655 .33 45
6-19-92 1035 -- 8.6 20.0 7.4 -- 660 - -
6-21-92 1011 1,130 8.6 220 6.9 92 660 -- -
6-24-92 (0715 1,100 8.4 20.5 1.7 22 656 44 52
6-26-92 1045 1,090 8.7 220 8.4 112 660 - -
6-28-92 1031 1,150 8.5 20.0 4.8 62 655 - --
7-01-92 0915 1,220 8.2 16.0 5.8 69 650 24 22
7-03-92 1010 1,210 8.4 19.5 - - -- - -
7-05-92 0950 1,240 8.2 18.0 75 93 655 - -
7-08-92 0808 1,070 8.5 19.0 4.3 54 662 19 -
7-10-92 1050 1,090 8.7 220 7.8 104 660 - --
7-10-92 1850 1,110 8.9 250 149 211 657 - -
7-12-92 1112 1,110 8.4 21.5 9.5 125 660 -- -
7-15-92 0755 1,180 8.1 21.0 1.3 17 655 34 -
7-17-92 1040 940 8.7 23.0 54 73 665 -- -
7-19-92 1005 1,070 82 22.5 4.2 56 664 -- --
7-22-92 0840 871 8.3 17.0 35 42 660 43 --
7-22-92 0845 -- -- -- -- -- - 42 -
7-23-92 1240 1,310 8.0 20.5 5.4 70 662 -- --
7-24-92 1020 1,320 8.1 19.0 3.1 39 660 -- --
7-26-92 1030 1,180 7.9 20.5 2.9 37 665 -- --
7-28-92 0934 1,240 7.8 21.5 .8 11 663 - --
7-29-92 0730 1,190 7.8 20.5 9 12 660 1.40 -
7-30-92 0830 1,330 8.0 20.5 1.6 21 660 1.40 --
7-31-92 0840 1,280 7.9 19.0 27 34 564 - --
8-02-92 0820 1,220 7.9 20.5 2.6 34 660 -- --
8-05-92 0810 1,160 8.1 19.0 2.8 35 659 .58 --
8-07-92 0725 1,190 8.0 18.0 3.7 45 665 -- --
8-07-92 1822 1,290 8.6 26.0 15.3 219 663 - --
8-09-92 0930 1,180 8.7 19.5 4.1 52 662 - -
8-12-92 0750 1,220 8.5 22.0 4.7 62 661 31 --
8-14-92 1015 1,160 - 23.0 4.7 63 665 - --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, dO_xy%en(,i Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved 1559 vet pressure (mg/L (mg/L
(uS/cm)  units) ©C) (mg/L) (f’emg“ (mm of Hg) asN)  as NH,)
saturation) (lab)  (field)
9 81492 1130 - 8.2 - - - - - -
8-16-92 0843 1,090 8.0 21.5 4.5 59 660 - -
8-19-92 0725 1,130 7.6 20.0 2.4 31 655 1.50 --
8-21-92 0930 817 8.7 19.0 6.1 77 655 -- -
8-21-92 0955 926 8.9 20.0 73 93 660 33 --
8-23-92 0825 961 9.0 14.0 6.1 69 660 - --
8-26-92 0735 1,050 8.5 13.0 5.5 60 664 11 -
8-28-92 1010 1,060 8.7 17.0 6.6 79 665 - -
8-30-92 0950 918 8.1 17.5 6.4 78 660 - -
9-08-92 1445 962 9.0 23.0 124 168 660 46 -
10 6-12-91 1120 715 9.0 19.0 59 74 660 -- --
7-03-91 0940 1,160 8.4 23.5 3.8 52 660 - --
7-24-91 0910 1,110 6.7 21.0 33 44 650 -- --
8-18-91 0831 658 9.1 20.0 4.1 52 660 - -
8-19-91 1300 905 9.4 275 - - - - -
6-16-92 0930 1,010 8.9 - - - 660 -- -
7-20-92 1150 1,170 8.8 23.0 35 48 659 30 -
7-28-92 0845 1,080 8.4 24.0 1.5 21 663 -- -
7-31-92 0700 1,230 8.3 22.0 23 31 660 1.10 -
8-20-92 0750 798 8.5 215 43 57 660 17 --
8-20-92 1520 1,110 8.6 26.0 20.0 286 660 -- --
8-21-92 1610 999 8.5 23.0 19.0 260 655 .53 -
9-09-92 0840 904 8.9 16.0 5.5 65 660 41 -
11 6-05-91 0805 816 8.6 12.0 7.6 83 650 -- -
6-07-91 0955 788 8.6 15.0 7.6 87 660 -- -
6-09-91 1035 812 8.9 18.0 7.2 88 660 - -
6-12-91 0854 767 8.8 16.0 6.5 77 650 - -
6-13-91 1515 794 8.9 18.0 9.2 114 653 - -
6-14-91 0815 745 8.9 13.0 79 87 660 - -
6-16-91 0815 769 9.0 13.0 10.1 111 660 - -
6-19-91 0729 810 9.7 15.0 6.6 77 650 - -
6-21-91 1000 827 9.1 16.0 8.4 100 650 - -
6-23-91 1105 915 9.4 18.0 13.8 169 660 - -
6-26-91 0735 779 9.2 14.0 7.3 82 660 -- -
6-27-91 0950 780 9.2 15.5 6.6 78 653 -- -
6-28-91 0930 880 93 16.0 7.6 91 650 - --
6-30-91 0945 765 8.6 16.0 7.4 88 650 -- -
7-03-91 0730 793 9.2 23.0 7.7 104 660 - -
7-05-91 0845 729 8.5 22.0 35 47 660 -- -
7-07-91 0930 754 8.9 27.0 2.8 41 660 - -
7-10-91 0748 726 8.9 18.0 12 15 660 -- --
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Table 7. Field and laboratory measurements of selected properties and constitfuents in surface water
from primary and additional sampling sites, 1991-92--Continued

Oxveen Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, diss):)%veél Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved ' pressure (mg/L (mg/L
(uS/cm) units) °C) (mg/L) (perc;nt (mm of Hg) as N) as NH;)

saturation) (1ab) (field)
11 7-12-91 0850 760 8.9 200 2.5 32 650 -- --
7-14-91 1030 769 8.9 21.0 52 69 650 -- --
7-17-91 0725 774 8.2 17.0 33 40 660 -- --
7-19-91 0847 680 9.2 19.0 4.0 50 660 -- --
7-21-91 0918 619 9.0 19.5 4.6 59 650 -- -
7-23-91 1250 647 9.5 23.0 6.6 89 660 -- -

7-24-91 0740 599 8.8 20.5 4.5 58 660 -- 0.35
7-26-91 0800 709 8.6 18.0 4.7 58 660 -- --
7-28-91 0755 589 94 20.0 4.9 63 660 -- --

7-31-91 0730 615 9.2 20.5 5.5 71 660 -- 23
8-02-91 0825 691 9.3 19.0 4.6 58 660 -- --
8-04-91 0815 578 9.1 21.0 4.7 62 660 -- --

8-07-91 0735 731 9.2 17.5 4.6 57 660 -- 13
8-07-91 1255 728 8.7 19.0 5.5 69 660 -- --
8-07-91 1435 737 8.9 19.0 6.7 84 660 -- --
8-07-91 1655 733 8.8 20.5 8.1 105 660 -- --
8-07-91 1835 732 8.8 21.0 8.8 115 660 -- --
8-07-91 2050 786 9.1 20.5 9.7 125 660 -- --
8-07-91 2250 783 8.9 19.5 8.8 111 660 -- --
8-08-91 0040 774 8.9 18.0 8.0 98 660 -- --
8-08-91 0230 771 2.0 17.5 7.8 95 660 -- --
8-08-91 0420 760 2.0 18.0 6.0 74 660 -- --
8-08-91 0640 738 2.0 17.5 5.6 68 660 -- --
8-08-91 0850 726 9.2 17.5 54 66 660 -- --
8-08-91 1018 721 9.0 17.5 52 63 660 -- --
8-08-91 1250 759 9.2 19.5 6.9 87 660 -- --
8-09-91 1104 607 9.2 19.0 6.6 84 650 -- --
8-11-91 0825 560 9.1 17.0 5.6 68 650 -- --
8-12-91 1220 643 9.2 20.5 7.1 91 662 -- --

8-14-91 0725 688 84 20.0 6.8 87 660 -- 21
8-16-91 0840 720 9.3 20.0 5.8 74 660 -- --

8-21-91 0730 595 9.1 20.5 33 43 660 -~ 29
8-21-91 1550 570 9.8 250 7.6 107 660 -- --
8-23-91 1356 622 9.3 230 7.1 98 650 -- -
8-25-91 0830 585 9.1 18.0 4.2 51 660 -- -

8-28-91 0800 661 9.1 16.0 6.0 71 660 -- 22
8-30-91 0955 560 9.2 17.5 4.5 55 660 -- -
9-01-91 0847 463 8.9 17.0 44 53 660 -- --

6-03-92 0820 465 9.3 19.0 49 62 655 0.25 .68
6-05-92 1214 438 9.8 22.0 6.5 86 660 -- --
6-07-92 1037 382 9.9 18.0 6.1 76 651 -- --

6-10-92 0835 411 9.5 18.5 6.6 83 650 29 38
6-12-92 0735 394 93 14.0 52 59 650 -- --
6-14-92 1150 404 9.8 14.5 5.7 65 655 -- --
6-15-92 1145 416 9.7 14.5 6.8 78 658 -- --

6-17-92 0736 389 9.1 12.0 6.4 69 655 .23 34
6-17-92 1005 407 9.7 14.0 7.4 83 660 -- --
6-19-92 1110 -- 9.7 21.5 8.6 - 660 -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (?xy%ena Barometric ammonia ammonia

Site  Date Time conductance (standard ature dissolved 15801ve pressure (mg/L (mg/L

(uS/cm)  units) ©C) (mglLy  (PEreent o ofHg) asN)  as NH,)
saturation) (lab) (field)

11 6-19-92 1706 386 9.5 25.0 8.6 121 658 -- --
6-21-92 1045 374 9.7 30.5 7.5 117 660 -- --
6-24-92 0810 393 9.2 21.0 4.1 54 656 0.20 0.34
6-26-92 1130 411 9.2 24.0 8.7 120 660 -- -
6-28-92 1057 392 9.1 21.0 3.8 50 655 - --
7-01-92 0945 444 9.0 16.5 4.8 58 650 33 37
7-03-92 1055 407 -- 20.0 -- -- - -- --
7-05-92 1000 396 9.1 17.0 5.2 63 655 -- --
7-08-92 0847 418 9.6 17.0 5.5 66 662 .13 --
7-10-92 1130 -- 9.0 22.0 7.3 - 660 -- --
7-12-92 1200 402 8.8 23.5 4.6 63 660 -- --
7-15-92 0825 384 9.1 21.0 3.7 49 655 17 -
7-17-92 1110 338 9.2 22.0 5.9 79 655 -- --
7-19-92 1035 409 8.5 23.5 4.1 56 664 -- --
7-22-92 0755 399 8.3 18.0 34 42 659 .08 --
7-23-92 1320 430 8.2 22.0 5.0 66 660 - --
7-24-92 1100 428 8.8 19.5 5.1 64 663 -- --
7-26-92 1055 407 8.7 21.0 6.2 80 665 -- --
7-28-92 0710 431 8.4 20.5 2.9 37 663 -- --
7-29-92 0815 462 8.5 21.0 4.4 57 660 .09 --
7-30-92 0945 453 9.1 22.0 54 72 660 .07 --
7-31-92 0915 754 8.8 21.5 6.0 79 663 -- --
8-02-92 0925 449 8.9 22.5 4.3 58 660 -- --
8-05-92 0740 488 9.5 19.0 4.9 61 659 .04 --
8-07-92 0655 512 9.4 19.0 5.0 62 665 -- -
8-07-92 1215 779 8.8 23.5 14.6 200 659 -- -
8-09-92 1010 512 9.3 20.0 6.7 85 662 -- --
8-12-92 0840 508 8.8 20.5 6.9 89 661 .05 --
8-14-92 1040 515 -- 23.0 9.4 127 660 -- -
8-14-92 1725 538 94 29.0 14.8 224 660 -- -
8-16-92 0911 549 8.5 22.0 4 5 660 -- -
8-19-92 0800 336 8.6 21.5 6.4 85 655 .05 --
8-21-92 0840 530 9.1 19.0 7.5 95 655 .06 -
8-21-92 1000 464 8.9 19.5 6.8 87 655 -- --
8-23-92 0755 554 94 15.0 6.3 72 660 -- --
8-26-92 0800 566 94 16.0 10.2 119 664 .03 --
8-28-92 1035 622 9.4 19.0 11.6 144 665 -- -
8-30-92 1010 627 10.1 18.0 9.3 114 660 -- -
9-08-92 1530 947 9.1 18.5 11.2 139 660 .05 --

12 6-05-91 1040 947 8.5 17.0 7.5 90 660 -- -
6-07-91 1220 -- 8.6 21.0 8.9 -- 660 - -
6-09-91 1150 925 8.6 21.0 6.2 81 660 -- -
6-12-91 1114 828 8.6 21.0 4.3 57 650 - -
6-14-91 0940 750 9.0 16.0 6.7 79 660 - --
6-16-91 1005 827 8.8 16.5 5.9 70 660 - -
6-19-91 1030 847 9.2 18.5 6.3 79 650 -- --
6-20-91 1127 -- 9.2 19.5 7.4 - 650 -- -~
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Table 7. Field and laboratory measurements of selected properties and constfituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Oxveen Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, diss}(l)%vea Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved pressure (mg/L (mg/L
(uS/cm) units) °O) (mg/L) (p ercent. (mm of Hg) as N) as NH,)
saturation) (lab) (field)
12 6-21-91 1055 920 8.7 18.5 4.4 55 650 -- --
6-23-91 0940 1,770 8.6 18.0 5.6 69 660 -- --
6-26-91 1004 1,850 8.5 18.0 8.6 106 660 -- --
6-28-91 1045 2,020 8.5 17.0 6.2 76 650 -- --
6-30-91 1000 2,200 8.5 17.0 6.8 83 650 -- --
7-03-91 0935 2,440 89 25.0 53 75 660 - --
7-05-91 1020 2,320 8.6 25.0 6.2 88 660 - --
7-07-91 1050 2,430 - 25.0 5.7 81 660 - --
7-10-91 1023 843 9.2 22.0 3.5 47 660 -- --
7-12-91 1024 820 9.2 22.5 42 57 650 - --
7-14-91 0855 853 8.7 23.0 2.1 28 660 -- --
7-17-91 1029 959 9.2 20.0 2.5 32 660 -- 0.58
7-19-91 1006 920 9.1 22.0 55 73 660 -- --
7-21-91 1000 845 9.2 22.0 6.9 93 650 -- --
7-23-91 1020 1,010 92 23.0 5.6 76 660 -- --
7-24-91 1035 1,080 94 23.5 6.3 86 660 -- <.1
7-26-91 1020 877 8.7 23.0 6.4 87 660 -- --
7-28-91 0905 779 93 23.0 6.4 87 660 -- --
7-31-91 0930 1,060 9.3 23.5 8.1 111 660 -- 13
8-02-91 0905 1,150 9.3 22.0 8.8 117 660 -- --
8-04-91 0855 1,090 94 22.5 7.2 98 650 -- --
8-07-91 1026 1,590 9.2 20.0 8.7 113 650 -- <1
8-09-91 1000 1,490 8.7 20.5 8.6 113 650 -- --
8-11-91 0910 1,300 9.0 20.0 6.7 86 660 -- --
8-12-91 1340 1,290 9.0 24.0 10.6 147 660 -- --
8-14-91 0935 1,130 8.2 22.0 7.4 99 660 - <.1
8-16-91 0935 1,150 8.9 215 5.5 73 660 -- --
8-18-91 0915 1,260 89 22.0 6.7 89 660 - --
8-19-91 1245 1,140 8.9 25.0 9.1 128 660 -- --
8-19-91 1425 1,160 8.9 27.0 8.9 130 660 -- --
8-19-91 1635 1,150 8.9 27.5 9.6 142 660 -- --
8-19-91 1800 1,150 8.9 27.5 12.4 183 660 -- --
8-19-91 2050 1,150 8.9 26.0 12.0 172 660 -- --
8-19-91 2230 1,140 9.0 25.5 11.1 158 660 -- --
8-20-91 0040 1,150 9.0 25.0 10.2 144 660 - --
8-20-91 0230 1,160 9.0 24.0 9.1 126 660 -- --
8-20-91 0425 1,180 9.0 24.0 8.2 113 660 -- --
8-20-91 0640 1,140 8.9 23.0 7.4 100 660 -- --
8-20-91 0920 1,140 8.9 22.5 7.6 102 660 - --
8-20-91 1035 1,140 8.7 23.5 8.1 111 660 -- --
8-20-91 1250 1,140 8.8 26.0 8.8 126 660 - --
8-21-91 0850 1,160 8.8 23.0 5.0 68 660 - <.1
8-21-91 1435 1,270 9.0 27.0 7.8 114 660 -- --
8-23-91 1425 1,250 9.0 27.0 79 116 660 -- --
8-25-91 0915 1,090 8.9 21.0 6.5 85 660 - --
8-28-91 0955 845 9.2 19.0 6.2 78 660 - <1
8-30-91 0905 916 8.8 19.0 6.0 75 660 -- --
9-01-91 0922 818 93 19.0 6.6 83 660 - --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (?xy%en& Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved 15s0lve pressure (mg/L (mg/L
(uS/cm)  units) ©°C) mg/Ly  Peeent i of Hg) asN)  as NH,)

saturation) (lab) (field)

12 6-03-92 0955 363 84 23.0 32 43 659 0.22 0.22
6-05-92 0840 387 8.0 21.0 3.7 48 660 -- --
6-07-92 0817 370 7.3 21.0 24 31 655 - --

6-10-92 0702 355 8.8 20.0 6.1 78 655 .04 <.1

6-12-92 0855 317 8.2 14.0 6.2 70 655 -- --
6-14-92 0955 308 8.1 15.0 42 49 655 -- --
6-15-92 1040 312 8.2 16.0 4.0 47 657 -- --

6-17-92 0800 276 8.5 17.0 6.2 74 659 .36 42
6-17-92 0805 -- -- - - -- -- 36 --
6-19-92 1030 245 7.9 21.0 5.6 73 659 - --

6-24-92 0720 246 8.5 24.0 4.6 63 660 .20 24
6-26-92 0910 228 8.1 23.0 52 71 657 - --
6-26-92 1647 211 9.1 28.0 12.4 186 655 -- --
6-28-92 1005 258 8.4 20.0 - - 650 - --

7-01-92 0750 218 8.5 16.0 6.0 71 655 17 .14
7-03-92 0915 201 8.8 21.5 4.8 64 655 -- --
7-05-92 1005 262 - 19.0 6.8 86 654 -- --
7-08-92 0737 228 8.9 20.5 8.5 109 665 .04 --
7-10-92 0930 323 8.3 22.0 9.8 130 660 -- --
7-12-92 0915 400 8.8 21.5 8.7 115 658 -- --
7-15-92 0800 384 8.8 22.5 7.2 97 660 .03 --
7-17-92 0840 284 8.5 24.5 8.3 116 660 -- --
7-17-92 1600 230 8.7 24.0 10.4 143 660 -- --
7-19-92 0845 283 8.8 24.0 5.8 80 660 -- --
7-22-92 0738 315 8.7 20.5 6.4 83 655 .03 --
7-24-92 0800 322 8.9 20.0 13.0 166 660 -- --
7-24-92 1035 268 9.2 23.0 16.0 217 660 -- --
7-26-92 0930 250 9.1 20.5 7.0 90 662 -- --
.7-27-92 1113 275 94 26.0 15.2 218 660 -- --
7-28-92 1320 297 9.8 24.0 16.2 223 662 .04 --
7-29-92 0730 199 9.0 19.0 5.1 64 660 .03 --
7-31-92 0845 177 8.7 22.0 3.7 49 655 -- --
8-02-92 0955 294 9.3 22.5 35 47 665 - --
8-05-92 0700 421 9.2 19.0 32 40 660 .06 --
8-07-92 1045 229 9.5 22.5 11.8 158 659 - --
8-07-92 1658 232 10.1 25.0 14.5 203 663 -- --
8-09-92 0810 424 8.8 18.5 3.1 38 665 -- --
8-12-92 0800 207 8.9 23.0 i 9 660 .26 --
8-14-92 1120 200 9.5 25.0 9.0 127 660 -- --
8-16-92 0835 183 8.8 21.0 5.0 65 660 - --
8-19-92 0825 171 8.5 220 1.5 20 655 15 -
8-21-92 0845 186 9.3 20.0 3.0 38 660 -- --
8-23-92 0840 150 9.5 16.0 6.7 79 655 -- --
8-24-92 1110 192 94 18.0 9.9 121 660 .03 --
8-26-92 0705 - 9.5 17.0 5.9 71 660 .09 --
8-28-92 (0915 194 9.7 17.5 8.7 105 660 - --
8-30-92 0835 196 9.4 17.0 5.8 70 660 - --
9-08-92 1730 183 10.0 20.0 17.0 217 660 .05 --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Oxygen Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, i ygi a Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved ~ G'SSolve pressure (mg/L (mg/L
(uSf/cm)  units) (°C) (mglL) PR i ofHg) asN)  as NH,)
saturation) (lab) (field)
13 6-05-91 1115 658 8.3 16.0 5.5 65 660 -- --
6-07-91 1315 - 8.3 19.5 42 - 660 - -
6-09-91 1230 492 8.0 22.0 3.5 46 660 - -
6-12-91 1154 455 7.8 21.0 3.0 40 650 = -
6-14-91 1015 574 8.9 15.5 44 51 660 - -
6-16-91 1040 429 7.8 16.5 59 70 660 - -
6-19-91 1113 391 8.1 19.0 4.3 55 650 - --
6-20-91 1225 -- 79 17.0 4.7 - 650 - --
6-21-91 1145 351 7.8 18.0 49 61 650 - --
6-23-91 1045 608 8.2 18.0 43 53 660 - -
6-26-91 1042 965 8.3 18.0 4.6 56 660 - -
6-28-91 1120 1,280 8.4 17.0 4.1 50 650 - -
6-30-91 1050 1,190 8.1 18.0 4.8 60 650 - -
7-03-91 1010 969 8.6 26.0 4.0 57 660 - -
7-05-91 1110 683 8.4 26.5 1.8 26 660 - -
7-07-91 1130 1,030 - 26.0 2.7 39 660 - -
7-10-91 1053 714 8.4 22.0 5.3 70 660 - -
7-12-91 1114 390 8.3 23.0 35 48 650 - -
7-14-91 0940 617 8.4 23.0 49 67 650 -- -
7-17-91 1102 415 8.0 19.5 2.0 25 660 - 043
7-21-91 1031 436 7.7 22.0 3.0 40 650 - -
7-21-91 1045 471 7.7 220 3.0 40 660 -- -
7-23-91 1130 484 8.0 235 1.9 26 660 - =
7-24-91 1107 574 79 22.0 2.1 28 660 - .96
7-26-91 1055 376 7.7 22.0 1.6 21 660 - -
7-28-91 0845 521 8.5 21.0 53 69 660 - -
7-31-91 1000 602 9.0 235 -- 178 660 - .10
8-02-91 0935 353 8.4 22.0 3.5 46 660 - --
8-04-91 0920 458 8.3 235 3.4 47 650 - --
8-07-91 1050 406 8.2 19.5 34 43 660 - .38
8-09-9 0901 486 8.0 20.0 42 54 650 - -
8-11- 91 1020 302 8.1 20.0 43 56 650 - -
8-12-91 1440 393 8.1 23.0 57 77 660 - -
8-14-91 1008 455 7.8 20.0 37 47 660 - 28
8-16-91 1010 382 7.6 21.0 2.6 34 660 - -
8-18-91 1000 323 7.6 22.0 3.0 40 660 - -
8-19-91 1205 441 8.8 25.00 11.0 155 660 -- -
8-19-91 1400 500 8.9 26.0 11.3 162 660 - --
8-19-91 1600 680 8.8 27.0 11.6 170 660 - -
8-19-91 1745 493 8.6 27.0 11.5 168 660 - --
8-19-91 2010 502 8.3 25.5 9.7 138 660 - -
8-1991 2210 491 8.4 25.0 9.5 134 660 - --
8-20-91 0005 503 8.6 25.0 11.2 158 660 - -
8-20-91 0200 550 8.7 255 11.2 159 660 - -
8-20-91 0350 498 8.8 25.0 9.4 132 660 - --
8-20-91 0600 489 8.6 23.0 7.2 98 660 - -
8-20-91 0840 545 8.7 22.5 5.6 75 660 - --
8-20-91 1015 542 8.6 24.0 6.4 88 660 - -
8-20-91 1215 546 8.6 24.5 7.6 106 660 - -
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, do.xy%en(’i Barometric ammonia ammonia
Site  Date Time conductance (standard ature dissolved ~€'SS0°V® pressure (mg/L (mg/L
(uS/cm)  units) (°C) (mgL)  (PErCeNt i of Hg) asN)  as NH,)
saturation) (lab) (field)
13 8-21-91 0917 522 8.2 22.0 3.5 47 660 - 0.27
8-21-91 1400 407 8.4 25.0 8.0 113 660 -- --
8-23-91 1345 324 8.2 27.0 10.2 149 660 -- --
8-25-91 0945 365 7.8 21.0 33 43 660 -- --
8-28-91 1020 302 8.6 18.5 3.0 37 660 -- A1
8-30-91 0830 530 7.7 18.0 3.6 44 660 -- --
9-01-91 0943 365 8.2 19.0 2.9 36 660 - -
6-03-92 0836 617 8.0 23.0 2.3 31 658 0.68 94
6-05-92 0935 580 7.6 18.0 2.2 27 660 -- --
6-07-92 0905 441 7.0 19.5 2.0 25 655 -- --
6-10-92 0758 524 7.5 17.0 1.6 19 655 .58 .68
6-10-92 0800 - - -- -- - -- .57 -
6-12-92 1020 427 7.5 13.0 3.8 42 655 - --
6-14-92 1110 485 7.4 15.0 52 60 656 -- -
6-15-92 0845 429 7.7 13.5 4.1 46 650 - -
6-17-92 0950 312 8.9 18.0 4.5 55 659 .16 45
6-19-92 0840 451 7.4 21.0 4.5 59 659 - -
6-24-92 0830 630 83 22.0 4.4 58 660 .05 <1
6-26-92 1020 681 8.3 23.0 7.2 98 660 - -
6-28-92 1100 711 8.2 19.0 -- - 650 -- -
7-01-92 0715 719 7.8 14.5 5.4 62 655 1.5 1.65
7-03-92 1015 695 8.6 22.5 8.2 111 655 - -
7-05-92 1040 342 - 20.0 34 44 654 - -
7-08-92 0826 651 8.6 21.5 5.7 74 665 22 -
7-10-92 1005 659 8.1 23.0 44 60 660 - --
7-12-92 1005 835 8.1 220 44 59 659. - --
7-15-92 0855 665 8.3 22.0 3.7 49 660 49 -
7-17-92 0750 537 8.1 23.0 2.2 30 660 - -
7-19-92 0935 431 7. 23.0 3.0 41 660 - -
7-22-92 0820 564 7.3 20.0 1.6 21 655 44 -
7-24-92 0900 - 7.3 19.5 33 - 660 - -
7-24-92 0950 610 73 19.5 33 42 660 - -
7-26-92 1010 651 7.7 22.0 2.7 36 662 - -
7-27-92 0815 690 7.8 22.5 3.6 48 660 - -
7-27-92 1145 647 8.3 28.0 7.5 111 662 .18 -
7-29-92 0815 718 8.0 21.0 4.0 52 660 41 -
7-31-92 0752 - 7.6 23.0 3.1 -- 655 = -
8-02-92 0820 701 8.3 22.0 32 42 665 - -
8-05-92 0755 770 8.3 19.0 4.0 50 660 .04 --
8-09-92 (720 679 8.5 17.5 74 89 665 - -
8-12-92 0840 789 8.6 24.0 8.6 119 660 .04 -
8-14-92 1046 708 9.0 23.0 10.8 146 660 -- -
8-16-92 0910 792 8.9 20.0 7.0 89 660 - --
8-19-92 0726 703 8.8 22.5 7.1 96 655 .03 -
8-21-92 0804 686 8.6 19.0 4.3 54 660 - --
8-21-92 1730 672 9.1 20.0 8.3 106 660 - --
8-23-92 0900 503 9.1 17.5 33 40 660 - --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Oxyeen Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, & y%e d Barometric ammonia ammonia

Site Date  Time conductance (standard ature dissolved 41850V pressure (mg/L {mg/L
(uS/cm)  units) ¢C)  (mglL)y PN nmofHg) asN)  as NH)

saturation) (lab) (field)

13 8-24-92 0945 808 8.8 16.5 22 26 660 0.03 -
8-26-92 0755 699 8.9 14.0 22 25 660 .03 -
8-28-92 0955 710 9.1 18.0 7.0 86 660 - =
8-30-92 0750 716 9.2 17.0 7.0 84 660 -- -
9-08-92 1830 676 9.1 18.0 9.6 118 660 .04 -

15 6-03-92 0640 116 9.7 19.5 8.6 109 656 .06 0.13
6-05-92 1205 137 9.8 19.5 10.4 132 660 - -
6-07-92 1048 121 9.8 19.0 9.0 113 655 - -
6-10-92 0944 - 10.1 19.0 10.2 - 655 .05 <1
6-12-92 1110 148 10.1 155 93 109 655 - -
6-14-92 1200 144 10.2 14.5 10.3 117 660 - -
6-15-92 0700 - 10.0 14.0 9.3 - 654 - -
6-17-92 0640 134 10.5 15.5 92 107 657 .05 <1
6-19-92 0736 128 9.9 18.0 13.8 170 657 - --
6-21-92 0730 144 10.0 20.0 7.8 100 658 - -
6-24-92 1000 123 10.0 25.0 6.6 93 660 07 <1
6-26-92 1109 117 9.7 22.0 7.0 94 655 -- --
6-28-92 0730 111 9.5 20.5 44 57 652 - -
7-01-92 0625 114 9.0 16.0 4.6 54 654 22 24
7-03-92 1120 117 8.5 18.5 8.3 103 656 - -
7-05-92 0725 128 - 17.5 6.5 79 654 -- -
7-08-92 0640 117 9.2 19.0 6.6 82 660 .05 -
7-10-92 1051 121 93 21.0 6.2 81 660 - -
7-12-92 1055 122 9.1 19.5 6.9 87 657 - --
7-15-92 0630 123 8.8 22.0 5.8 77 660 .05 -
7-17-92 0650 113 8.9 23.0 6.7 91 657 -- -
7-19-92 1020 102 9.5 23.0 7.6 103 660 - -
7-22-92 0620 125 8.6 20.0 4.7 60 655 .05 -
7-24-92 0830 118 8.7 18.0 6.8 83 660 - -
7-24-92 1215 - 8.7 20.0 9.2 - 660 - -
7-26-92 1055 119 9.0 215 8.7 114 662 - --
7-27-92 0635 124 8.7 22.0 7.3 97 660 - -
7-27-92 1015 136 9.0 220 6.4 85 662 .08 -
7-29-92 0625 119 9.3 22.0 5.1 68 660 .05 -
7-31-92 0638 127 8.5 24.0 53 74 655 - -
8-02-92 0720 140 9.0 22.5 4.1 S5 660 - -
8-05-92 0840 125 9.2 20.5 43 55 660 .05 -
8-07-92 1315 130 93 215 7.7 101 659 - -
8-09-92 0622 114 8.7 19.0 5.1 63 665 - -
8-12-92 0625 122 9.1 21.0 6.3 82 660 .04 -
8-14-92 0730 119 9.1 23.0 5.0 68 660 - -
8-14-92 1827 133 93 28.0 9.0 134 660 -- -
8-16-92 0615 123 8.6 23.0 33 45 659 - -
8-19-92 0635 120 8.6 24.0 57 79 655 .05 -
8-21-92 0700 132 9.2 220 4.6 61 660 -- -
8-23-92 0950 227 92 17.5 5.1 62 660 -- -
8-24-92 0800 135 8.3 16.0 6.2 73 660 .01 -~
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, é)xy%en& Barometric ammonia ammonia
Site Date Time conductance (standard ature dissolved ~ SS© vet pressure (mg/L (mg/L
(uS/cm) units) °C) (mg/L) (f’ erc:i:n ) (mm of Hg) asN) as NH,)
saturation (lab) (field)
15 8-26-92 0840 186 9.0 16.0 7.7 90 660 0.06 --
8-28-92 1035 128 8.9 18.5 6.9 85 660 -- --
8-30-92 0650 128 9.0 18.0 55 67 660 -- --
9-09-92 1300 137 8.4 16.0 8.1 95 659 .03 --
LL6 7-10-92 1730 1,510 8.5 -- - -- -- -- --
7-11-92 1653 1,540 7.7 21.0 54 - - - -
LL7 7-10-92 1700 1,560 8.1 24.5 11.8 -- -- -- --
7-11-92 1625 1,460 7.5 21.0 16.0 -- - - --
LL7A 7-06-92 1605 1,490 8.9 21.0 10.8 -- -- -- --
7-07-92 1835 1,970 8.1 18.5 44 -- -- -- --
LL8 7-10-92 1800 1,510 8.1 23.0 59 -- -- -- --
7-11-92 1720 1,660 7.2 20.5 39 -- -- -- --
LL13 7-06-92 1640 1,020 8.4 19.0 15.6 -- -- -- --
7-07-92 2004 1,380 9.0 21.0 20.0 -- -- -- --
7-08-92 1825 1,450 8.5 22.0 20.0 -- -- -- --
7-09-92 1855 1,460 8.8 23.5 20.0 -- -- -- --
7-10-92 1830 1,290 8.7 22.0 20.0 -- -- -- -~
7-11-92 1825 1,420 8.2 21.0 20.0 -- -~ -- -~
LL14 7-06-92 1715 1,460 7.9 20.0 10.8 -- -- -- --
7-07-92 1915 1,940 8.5 23.0 8.5 -- -- -- --
LL16 8-20-92 1515 847 9.2 25.5 114 162 660 -- --
8-21-92 1525 747 9.3 23.0 10.2 139 655 .06 --
LL17 7-08-92 1940 720 9.5 24.0 10.8 -- -- -- --
7-09-92 1815 711 9.6 27.5 13.8 -- -- -- --
7-10-92 1900 741 9.5 24.0 11.8 -- -- -- --
7-11-92 1853 746 9.1 24.0 11.3 -- -- -- --
LL18 7-08-92 1915 983 9.0 22.0 10.0 -- -- -- --
LL2S 7-04-92 2028 1,034 9.5 21.0 12.3 -- -- -- --
LL26 7-04-92 1947 1,040 9.5 21.5 12.1 -- -- -- --
8-20-92 1445 1,140 8.8 25.5 13.0 185 660 -- --
8-21-92 1500 972 8.8 23.5 10.8 149 ’ 655 .06 --
LL27 7-04-92 1738 1,580 8.1 21.0 -- -- -- -- --
LL28 7-04-92 1830 1,620 8.4 20.0 13.9 -- -- -- --
LL29 7-04-92 1853 1,670 8.4 20.0 - -- -- -- --
LL30 7-04-92 1915 1,770 8.5 19.5 124 -- - -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water

from primary and additional sampling sites, 1991-92--Confinued

o Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, di xy%en(,i Barometric ammonia ammonia

Site Date Time conductance (standard ature dissolved (1sso :et pressure (mg/L (mg/L

(uS/cm)  units)  (°C) (mg/L) f“ct.“ (mm of Hg) asN)  as NH,)

saturation) (lab) (field)
LL31 8-20-92 1430 1,050 8.8 25.0 9.0 127 660 -- --
8-21-92 1445 1,010 8.9 22.5 9.7 131 655 0.06 --
LL32 8-20-92 1410 1,010 9.1 25.5 12.1 172 660 -- -
8-21-92 1420 1,020 8.8 24.5 10.8 152 655 .06 --
LL33 7-08-92 1713 1,860 7.8 25.0 11.0 - -- -- --
7-11-92 1802 1,510 7.5 23.5 59 - - -- --
LL34 8-20-92 1815 1,080 9.0 24.0 13.6 188 660 -- --
8-21-92 1550 1,030 8.8 23.0 6.7 92 655 .05 --
LL35 7-08-92 1629 1,450 8.7 22.0 20.0 -- -- -- --
LL41 7-05-92 2000 1,330 8.8 19.0 - - - - -
LL46 8-19-92 1445 1,630 7.9 29.0 16.5 250 661 - --
8-20-92 1517 1,650 7.9 26.0 6.0 87 657 16.0 --
LL56 7-09-92 1700 563 9.2 25.5 17.8 -- - -- --
7-10-92 1730 330 9.0 25.0 8.4 -- -- -- --

7-11-92

LL57 7-07-92 1630 378 9.1 25.0 174 -- -- -- --
7-10-92 1700 332 9.0 24.5 8.6 -- - -- --
7-11-92 1710 316 8.9 23.0 13.0 -- -- -- --
8-19-92 1515 274 8.5 26.0 16.2 232 661 -- --
8-20-92 1546 251 8.3 24.5 9.2 129 657 .06 --
8-20-92 1551 251 8.3 24.5 9.2 129 657 .06 --
LL70 7-09-92 1855 374 8.8 26.0 59 -- -- -- --
7-10-92 1840 371 8.7 26.0 7.1 -- -- -- -
7-11-92 1850 373 8.9 24.6 11.2 -- -- -- --
LL71 7-08-92 2005 1,960 6.4 19.5 7.4 -- - -- --
7-09-92 1730 2,090 7.7 -- -- - -- -- --
7-10-92 1805 2,010 7.4 21.0 5.5 - -- -- --
7-11-92 1830 2,050 7.5 19.5 10.8 - -- -- --
LL77 7-08-92 1830 1,940 7.5 23.5 2.2 -- -- -- --
LL78 7-08-92 1905 1,890 7.5 25.0 2.7 -- -- - --
LL79 8-19-92 1545 1,050 84 26.0 19.1 274 661 -- -
8-20-92 1615 1,390 8.2 24.5 16.8 236 657 .10 --
LL87 7-10-92 1930 418 8.3 25.0 9.8 -- -~ -- --
7-11-92 2030 930 8.6 22.0 7.8 - -- -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Continued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (?xy%en(,j Barometric ammonia ammonia
Site Date  Time conductance (standard ature dissolved ('SSO vet pressure (mg/L (mg/L
(uS/cm) units) °C) (mg/L) percen (mm of Hg) as N) as NH;)
saturation) (lab) (field)
LL88  7-03-92 1830 307 7.6 23.0 7.9 - - - -
7-10-92 1950 415 8.8 245 6.8 - - - -
7-11-92 2016 795 8.4 22.0 7.0 -- = -- -
LL89  7-03-92 1916 321 8.2 - 6.7 - - - -
7-10-92 2010 415 8.6 245 6.4 - - - -
7-11-92 1955 803 8.4 22.0 6.5 -- -- -- --
LL90  8-19-92 1630 504 9.4 28.0 12.6 187 661 -- --
8-20-92 1655 367 83 25.0 7.9 112 657 0.02 -
8-22-92 1455 398 8.6 22.0 12.0 160 659 .06 -
LL91 7-03-92 2020 311 7.9 23.0 6.0 -- -- -- -
LL92  7-03-92 2030 307 8.1 23.0 6.0 -- - - -
LL93  7-03-92 2100 300 8.9 25.0 9.3 - - - -
8-20-92 1635 318 8.1 22.0 72 - - - -
LL146 8-19-92 1720 283 8.1 27.0 12.2 178 661 - -
8-20-92 1738 268 8.3 27.0 13.2 194 657 .06 -
LL148 7-04-92 1700 274 9.0 25.0 14.4 -- - - -
7-05-92 1930 268 8.9 220 9.7 - - -- -
7-06-92 1825 265 9.6 25.0 14.9 - - - -
7-08-92 1850 416 8.8 26.0 12.8 - - -- -
LL172 8-19-92 1700 320 8.4 27.0 12.0 175 660 - -
8-20-92 1718 336 8.4 27.0 12.2 179 657 .06 --
LL173 8-19-92 1742 385 7.2 20.0 6.3 80 661 -- --
8-20-92 1753 392 6.9 21.0 3.4 44 657 .09 -
LL174 7-06-92 1740 348 7.3 22.0 5.3 - - -- -
7-08-92 1745 . 409 7.1 24.0 2.4 - - - =
7-09-92 1725 381 7.5 25.0 2.6 - - - -
LL175 7-06-92 1705 548 7.2 19.0 4 -- -- -- --
LL176 8-19-92 1815 322 7.7 24.0 53 73 660 - -
8-20-92 1820 300 7.7 24.0 4.8 67 657 .09 -
LL201 7-31-92 1640 773 9.2 28.0 124 184 662 -- -
8-01-92 1655 755 9.1 270 15.1 221 660 .06 -
LL205 8-10-92 1817 1,050 - 29.0 10.0 151 662 -- -
8-11-92 1750 1,070 9.6 28.0 11.2 167 659 .04 --
8-12-92 1711 955 9.1 26.0 9.1 131 659 -- -
8-14-92 1715 888 9.4 29.0 9.2 139 660 -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water

from primary and additional sampling sites, 1991-92--Continued

o Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, & xy%en(,i Barometric ammonia ammonia

Site Date Time conductance (standard  ature dissolved (ISSO Vet pressure (mg/LL (mg/L

(uS/cm) units) (°C) (mg/L) lt’ ercgn (mm of Hg) as N) as NH,)

saturation) (ab)  (field)
LL206 8-10-92 1600 1,850 7.3 27.0 04 6 662 -- -
8-11-92 1630 1,950 7.5 22.0 1 1 659 1.40 -
8-12-92 1608 1,740 7.4 23.0 .6 8 659 -- --
8-14-92 1615 1,750 7.1 25.0 7 10 660 - --
LL214 7-31-92 1800 816 9.2 27.0 11.8 172 662 -- -
8-01-92 1800 789 94 27.0 15.6 228 660 - -
LL21S 7-31-92 1715 784 9.6 28.0 12.0 179 660 - -
8-01-92 1730 790 94 27.0 13.6 199 660 .03 --
LL218 7-30-92 1655 293 8.9 31.0 10.5 165 660 -- --
7-31-92 1830 271 8.5 25.0 9.6 135 660 .03 --
L1220 8-06-92 1800 268 8.0 25.0 9.8 137 665 -- -
8-07-92 1713 256 8.8 27.0 11.8 170 667 .02 --
L1221 7-30-92 1730 284 8.5 29.0 124 198 626 = -
7-31-92 1800 256 8.4 24.0 142 196 660 .06 --
LL222 8-06-92 1735 609 7.8 25.0 5.7 80 665 -- -
8-07-92 1640 337 8.0 27.0 7.1 104 660 25 -
8-08-92 1617 388 8.7 28.0 6.5 97 660 13 --
8-08-92 1620 - - -- -- - - 13 --
LL223 8-06-92 1705 892 7.5 20.0 34 43 665 - --
8-07-92 1545 351 7.5 25.0 4.0 57 657 25 --
8-08-92 1710 434 7.5 27.0 6.0 88 660 10 -
LL224 8-09-92 1725 314 8.8 25.0 12.2 172 660 -- --
8-10-92 1700 396 8.7 27.0 14.6 213 662 .09 -
LL225 8-09-92 1806 501 8.7 26.0 14.0 201 660 -- -
8-10-92 1700 521 -- 27.0 14.4 210 662 .05 -
LL226 7-31-92 2025 1,140 6.9 25.0 3 4 660 - --
8-01-92 1930 1,060 7.1 21.0 7 9 665 1.70 --
8-02-92 1755 1,100 6.6 26.0 2 3 660 2.56 --
LL227 7-31-92 1955 932 7.8 25.0 53 75 660 -- --
8-01-92 1825 1,610 7.5 21.0 1.5 19 665 .29 --
8-02-92 1840 1,670 6.8 23.0 13 18 660 22 -
8-07-92 1335 1,670 6.8 23.0 13 18 660 - --
LL230 7-30-92 1830 753 7.4 24.0 3.7 51 660 -- --
7-31-92 1905 566 8.1 23.0 1.6 22 660 27 -
L1232 7-30-92 1755 327 8.1 26.0 9.8 140 660 -- =
7-31-92 1720 302 8.9 26.0 9.8 140 660 .05 --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Nitrogen, Nitrogen,

Specific pH Temper-  Oxygen, (?xy%en(,i Barometric ammonia ammonia
Site Date Time conductance (standard  ature dissolved ~ @ISSolve (  Dressure (mg/L (mg/L
(uS/cm) units) (°C) (mg/L) (f’ erc:n (mm of Hg) as N) as NH,)
saturation) (lab)  (field)
LL233 8-10-92 1959 390 8.0 23.0 7.5 102 660 -- --
8-11-92 1715 472 7.8 23.0 49 66 659 0.12 --
8-12-92 2040 594 6.9 21.0 7 9 660 -- --
8-13-92 1837 572 7.0 22.0 32 43 660 -- --
8-14-92 1920 559 73 24.0 29 40 660 -- --
LL234 8-10-92 1915 284 8.0 24.0 10.1 138 665 -- --
8-11-92 1802 266 8.4 25.0 10.6 150 658 .03 --
8-12-92 2030 284 8.4 25.0 9.1 128 660 -- -
L1235 8-10-92 1932 300 8.1 23.0 9.3 125 665 - --
8-11-92 1825 271 8.2 25.0 10.8 152 660 .03 --
8-12-92 2000 284 8.4 25.0 9.1 128 660 - --
8-13-92 1815 285 8.2 26.0 12.2 175 660 - --
8-14-92 1855 284 8.4 27.0 12.6 184 660 - --
LL237 7-24-92 1705 318 8.0 23.5 10.4 -- -- -- --
L1238 7-24-92 1645 486 7.0 22.5 .6 -- - -- --
LL248 8-10-92 1625 2,240 7.2 25.0 .8 11 662 -- --
8-11-92 1710 1,940 7.4 23.0 14 19 659 .70 -
8-12-92 1642 2,020 7.0 23.0 4 5 659 -- --
8-14-92 1645 2,000 72 24.0 7 10 660 -~ --
LL251 7-31-92 1910 921 9.3 26.0 11.2 160 662 -~ --
8-01-92 1855 788 9.2 26.0 11.1 159 660 02 --
L1255 8-10-82 1640 588 6.5 23.0 8 11 665 -~ --
8-11-92 1950 543 6.7 20.0 1.3 17 660 .85 --
8-12-92 1900 776 6.7 22.0 6 8 660 -- -
8-13-92 1740 786 79 21.0 7 9 645 -- --
L1259 8-10-92 1810 255 -- 29.0 18.2 273 665 -- -~
8-11-92 2032 242 9.2 26.0 13.2 189 660 .05 --
8-12-92 1720 250 9.3 28.0 12.0 178 660 -- --
8-13-92 1703 297 8.9 29.0 14.6 221 660 -~ --
8-14-92 1753 328 7.8 26.5 14.6 221 660 -- -
L1260 8-10-92 1620 319 79 24.0 6.7 91 668 -- --
8-11-92 1928 264 73 240 37 51 660 .14 --
8-13-92 1724 320 7.1 25.0 43 60 660 -- --
8-14-92 1715 341 73 27.0 5.0 73 660 -- -
L1261 7-24-92 1730 324 8.2 25.5 14.8 -- -- -- --
L1262 8-10-92 1755 260 9.3 29.5 16.0 247 665 -- --
8-11-92 2011 293 9.0 28.0 11.2 166 660 .03 -
8-12-92 0810 274 9.3 28.0 12.4 184 660 -- -~
8-13-92 1640 265 9.2 31.0 14.9 234 660 -- --
8-14-92 1811 341 79 26.0 9.2 132 660 -- --
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Table 7. Field and laboratory measurements of selected properties and constituents in surface water
from primary and additional sampling sites, 1991-92--Confinued

Nitrogen, Nitrogen,
Specific pH Temper-  Oxygen, dissolved Barometric ammonia ammonia

Site Date  Time conductance (standard ature dissolved (lS:? Zﬁt pressure (mg/L (mg/L
(uS/cm) units) °C) (mg/L) pere ) (mm of Hg) as N) as NH,)

Oxygen,

saturation (lab) (field)
LRS 8-21-91 1305 211 8.6 23.0 73 99 660 -- -
8-21-91 1450 197 8.8 24.0 8.8 121 660 - -
8-21-91 1620 195 9.4 24.5 8.9 124 660 - --
8-21-91 1750 198 8.8 24.5 94 131 660 -- --
8-21-91 2100 178 8.6 235 8.2 112 660 - --
8-21-91 2220 182 8.7 23.0 92 124 660 - -
8-22-91 0015 196 8.2 23.0 5.8 78 660 - -
8-22-91 0215 174 79 22.0 4.7 62 660 - --
8-22-91 0355 183 7.8 22.0 42 56 660 - -
8-22-91 0650 224 7.8 21.5 3.1 41 660 -- -
8-22-91 0840 210 1.7 22.0 3.7 49 660 - --
8-22-91 1005 221 8.0 22.0 3.8 50 660 -- --
8-22-91 1300 208 8.4 220 7.2 96 660 -- --
LR6 8-21-91 1350 131 9.2 270 135 197 660 - -
8-21-91 1530 136 9.5 26.0 132 189 660 - -
8-21-91 1645 143 9.9 27.0 16.5 241 660 -- -
8-21-91 1820 149 10.0 27.0 19.8 289 660 -- --
8-21-91 2130 119 9.5 24.5 13.2 184 660 - --
8-21-91 2240 135 9.5 23.0 12.0 162 660 -- --
8-22-91 0030 117 9.1 23.0 9.4 127 660 - -
8-22-91 0245 127 9.3 225 94 126 660 - --
8-22-91 0410 118 9.3 22.0 7.5 100 660 - -
8-22-91 0715 126 8.8 225 6.4 86 660 - -
8-22-91 0900 128 9.2 220 7.1 94 660 -- --
8-22-91 1035 128 9.2 23.0 8.4 114 660 -- --
8-22-91 1340 130 9.2 24.0 9.1 126 660 - -
UTL3 7-31-92 0845 984 9.4 220 52 69 660 0.03 --
8-20-92 0705 921 8.8 20.5 33 43 660 .04 -
9-09-92 1030 986 94 17.0 104 125 661 05 -
UTLS 7-31-92 1155 401 9.1 25.0 715 106 660 .03 --
8-20-92 1000 346 8.5 220 3.0 40 660 .06 -
9-09-92 1000 300 8.4 18.0 4.0 49 661 .07 --
UTL7 7-31-92 0910 1050 9.0 23.0 6.5 88 660 .02 -
8-20-92 0735 934 8.9 22.0 5.8 71 660 .04 -
9-09-92 0750 836 9.5 16.0 10.8 127 660 .06 -
9-09-92 0900 866 9.6 16.0 11.2 132 660 .04 -
9A 8-19-91 1310 952 8.6 27.0 1.5 22 660 - --
8-19-91 1435 953 8.7 28.0 2.5 37 660 -- -
8-19-91 1555 879 8.6 28.0 2.6 39 660 -- --
8-19-91 1810 958 8.6 275 27 40 660 -- --
8-19-91 2110 878 8.7 27.0 32 47 660 - --
8-19-91 2255 878 8.7 26.0 27 39 660 -~ -
8-20-91 0100 883 8.7 25.5 2.1 30 660 - --
8-20-91 0245 903 8.7 25.0 1.5 21 660 -- --
8-20-91 0440 882 8.6 245 1.0 14 660 - -
8-20-91 0700 875 8.5 24.0 6 8 660 - --
8-20-91 0935 948 8.4 24.0 7 10 660 - -
8-20-91 1050 948 8.1 24.5 1.0 14 660 - -
8-20-91 1315 950 8.5 28.5 20 30 660 -- --
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Table 8. Water-quality data from frog call survey sites, 1991-92

[See figures 2 and 3 for site locations. °C, degree Celsius; mg/L, milligram per liter; pS/cm, microsiemen per centimeter
at 25°C; --, no data]

Water Oxygen, Water Oxygen,
Date Time pH tempera-  dissolved Date Time pH tempera-  dissolved
ture (mg/L) ture (mg/L)
(°C) §®)
Indian Tom Lake (1991) Site 29--Continued
Site T1 Jly 10 2215 9.0 23.0 0.2
May 22 2055 8.9 14.5 9.6 Site 34
May 29 2030 9.1 14.0 7.2
June 5 2330 8.9 17.0 8.4 May 23 0145 8.7 16.5 6.5
June 12 2345 9.0 17.0 7.9 June 5 2025 8.6 14.0 6.6
June 19 2330 9.1 15.0 8.4 June 12 2325 8.5 15.0 6.5
June 26 2025 9.3 16.0 10.2 June 19 2315 8.9 16.0 33
July 3 2350 9.0 21.0 9.3 June 26 2125 9.0 15.0 6.8
July 10 2040 94 21.0 11.0 July 10 2320 9.5 21.0 4.0
Lower Klamath Refuge (1991) Tule Lake (1991)
Site 2 Site 1
May 22 2045 8.8 21.0 8.5 May 21 2045 9.1 18 11.7
May 29 2300 8.7 22.0 9.0 May 30 0015 9.5 15.0 11.0
June 5 2135 -- 19.0 -- June § 2340 8.3 17.0 8.4
June 12 2050 8.0 23.0 5.4 June 12 2315 9.0 22.0 6.7
June 19 2300 7.4 20.0 54 June 19 2235 8.8 16.0 6.6
June 26 2230 8.4 20.0 7.2 June 26 2155 8.4 18.0 8.2
July 3 2100 8.1 28.0 8.1 July 3 2045 8.7 24.0 7.4
Site 22 Site 8
May 22 2130 8.8 18.5 7.4 May 21 2150 8.8 17.5 7.7
May 29 2105 9.1 15.5 7.4 May 29 2035 8.6 17.5 6.5
June 5 2105 9.0 19.0 10.0 June 4 0035 8.7 16.5 7.4
June 12 2100 9.6 15.0 114 June 13 0010 8.5 22.0 4.5
June 19 2050 9.9 15.0 11.2 June 19 2325 8.6 16.0 6.4
June 26 2215 10.1 17.0 134 June 26 2245 8.6 17.0 6.3
July 3 2325 10.1 240 5.6 July 3 2145 8.8 25.0 6.8
July 10 2240 10.0 23.0 10.2 July 10 2105 9.2 22.0 12.2
Site 28 Site 13
May 22 2330 7.9 17.0 7.0 May 21 2240 9.1 16.5 11.1
May 29 2200 8.1 20.0 22 May 29 2100 9.3 16.0 11.0
June 5 2240 7.9 21.0 14 June 5 2045 8.6 20.0 9.0
June 12 2225 8.0 15.0 7 June 13 0100 9.5 23.0 7.5
June 19 2150 8.2 16.0 1.5 June 20 0005 10.0 17.0 14.2
June 27 0020 8.2 19.0 7 June 26 2325 9.8 17.0 11.2
July 10 2200 8.5 25.0 1.0 July 4 2230 10.3 25.0 12.8
Sire 29 July 10 2200 10.3 23.0 10.6
Site 23
May 22 2345 8.3 18.5 5.3
May 29 2215 9.0 17.0 8.5 May 22 0010 9.1 13.5 10.2
June 5 2255 9.0 19.0 7.4 May 29 2240 9.3 16.0 11.3
June 12 2240 8.1 15.0 2 June § 2210 8.8 19.0 8.2
June 19 2205 9.2 16.0 2.5 June 12 2200 9.6 23.0 8.6
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Table 8. Water-quality data from frog call survey sites, 1991-92--Continued

Water Water Specific
¢ Oxygen, ¢ Oxygen, duct
Date Time pH eMPera-  gissolved Date Time pH TP gissolved “OMOUCt
ture (m g/L) ture (m g/L) ance
(°C) °C) (uS/cm)
Site 23--Continued Site 15--Continued
June 19 2100 10.4 16.0 16.2 June 20 2125 80  23.0 3.0 330
June 27 0040 10.0 18.0 122 June 27 2315 838 19.0 5.8 283
July 3 2340 9.9 220 15.6 July 4 2130 80 230 55 250
July 10 2250 95 20.0 8.7
‘ Site 21
Site 28
May 17 2055 89 16.0 9.5 -
May 22 0055 9.3 17.0 8.6 May 24 2315 9.2 19.0 1.0 660
June 5 2250 8.7 19.0 72 May 30 2130 7.8 19.0 3.6 -
June 12 2235 9.0 24.0 1.0 June 6 2105 9.8 19.0 12.0 824
June 19 2150 9.9 16.5 1.0
June 26 2100 7.9 17.0 3 Site 29
July 4 0020 9.2 20.0 4
July 10 2335 9.2 20.0 3 May 17 2210 88 16.0 8.8 -
Cr— T May 24 2110 9.5 22.0 - 1,307
emoora.  OXYEED, cé)n d‘ . May 30 2235 9.8 16.0 7.1 -
Date Time pH nfre dissolved °7 ue June6 2200 9.4 12.0 66 1,120
coy  mgL) S‘}C;) June 13 2125 89 210 5.1 1,390
pore June 20 2300 8.7 22.0 6 1,480
Indian Tom Lake (1992) July 4 2210 -- 10.0 4.9 1,530
Site T1 Tule Lake (1992)
May 17 2025 84 150 7.7 - Site 1
May 24 2330 89 16.0 6.7 -
May30 2330 93 130 - 1450 May 17 2045 92 230 119 230
June 6 2045 92 16.0 9.6 1,450 May 25 0020 8.8 20.0 55 218
June 14 0005 9.6 14.0 73 1,500 May 30 2345 8.9 20.0 6.2 290
June 20 2015 89 260 78 1,360 June6 2320 88 170 32 258
June 27 2315 92 150 82 1,530 June 13 2305 7.6 150 58 232
June 20 2200 80 260 4.1 -
Lower Kl th Ref: 1992 June 27 2100 7.5 17.0 - 250
wer Klamath Refuge (1992) July 5 0040 74  19.0 33 262
Site 2
e Site 8
May 17 2100 88 160 7.7 -
May 24 2230 9.1  19.0 73 215 May 17 2055 82  22.0 58 1,000
May 30 2140 99 220 - 178 May 24 2035 8.1 25.0 3.8 1,080
June 6 2115 9.8 22.5 122 172 June 1 0050 7.9 17.0 7.3 1,080
June 13 2320 9.1 17.0 6.4 159 June 13 2305 8.8 13.0 8.5 993
June 20 2150 85 230 6.8 175 June 20 2250 7.2 220 2.6 -
June 27 2100 9.1 245 100 160 June 27 2210 82 150 - 725
July4 2215 89 260 152 154 July4 2055 90 180 129 -
Site 15 Site 13
May 17 2300 80 160 7.2 - May 17 2125 92 220 12.0 901
May 24 2130 82 200 45 730 May 24 2105 9.2 23.0 8.4 950
May 30 2045 88 230 - 1,350 May 30 2030 103 23.0 9.2 813
June 6 2325 82 180 49 507 June 7 0045 10.1 21.0 9.1 798
June 13 2245 83 160 6.2 364 June 13 2325 94 14.0 8.0 714
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Table 8. Water-quality data from frog call survey sites, 1991-92--Confinued

Water Oxygen, Specific Water Oxygen, Specific

Date Time pH tempera- ;colved conduct- Date Time pH tempera- - ;.olyed conduct-
ture (mg/L) € ture (mg/L) , 2nce

(O (uS/cm) §9) (uS/cm)

Site 13--Continued Site 23--Continued
June 20 2315 9.6 25.0 6.5 - June 28 0015 8.4 15.0 - 620
June 27 2240 9.4 15.0 - 690 July 4 2320 8.3 17.0 0.6 800
July 4 2150 8.9 19.0 8.4 872
Site 28
Site 23

May 18 0025 9.1 17.0 7.1 426
May 17 2310 8.9 17.0 9.2 932 May 24 2340 9.2 20.0 44 410
May 24 2240 9.1 21.0 35 915 May 30 2315 9.1 20.0 6.7 325
May 30 2220 10.1 20.0 13.2 820 June 6 2240 7.9 18.0 3.4 298
June 6 2140 10.3 21.0 9.1 779 June 20 2100 8.0 24.0 4.1 -
June 13 2045 9.4 14.0 8.0 714 June 28 0115 8.0 14.5 - 312
June 21 0100 9.5 - 8.9 - July 5 0105 73 17.0 25 383

Table 9. Concentrations of arsenic and mercury
in surface water from selected sites in Lower
Klamath National Wildlife Refuge, February 28,
1991

[See figure 1 for site locations. Concentrations in micro-
grams per liter. <, actual value is less than value shown]

. Mercury,
Arsenic, . Mercury,

Site Time  dis | Awenic, Y ol
solved total solved recov-
erable
LK1 1440 22 27 <0.1 <0.10
LK2 1000 19 20 <1 <.10
LK3 1405 24 28 <1 <.10
LK4 1615 66 78 <1 <.10
LK5 1120 9 9 <1 <.10
12 1530 20 22 <1 <.10
P1 1150 10 10 <1 <.10
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Table 10. Concentrations of total and dissolved nitrogen, phosphorus, and organic carbon in surfoé‘e
water, 1991-92

[See figure 1 for site locations. Concentrations in milligrams per liter. <, actual value is less than value shown; >, actual

value is greater than value shown; --, no data)

. Nitrogen . Nitrogen, . Nitrogen,
Nitrogen, o Nitrogen, Nitrogen, :
Site Date Time nitrite, ntltli‘;t_e, NO,+NO,, NO&;SO” ammonia, am$<s)_ma,

total solved total solved total solved

1 8-21-91 1420 -- 0.030 -- 0.190 -- 0.070

8-21-91 1720 -- .030 -- 210 -- .080

8-21-91 2200 -- .030 - 230 -- .070

8-22-91 0158 - .030 - 230 -- 120

8-22-91 0615 -- .030 - 220 -- 110

8-22-91 0940 -- .030 -- .250 -- .100
7-24-92 1300 -- -- -- -- - --

7-28-92 1550 0.090 .090 0.270 .320 0.410 .430

7-28-92 1555 .090 .090 .270 .320 410 420

8-24-92 1445 .050 .040 .290 .260 .180 .190
8-24-92 1450 -- - -- -- - --

2 8-05-91 1340 -- .010 -- .084 -- .100
7-24-92 1200 -- - - - - --

7-28-92 1520 .070 .070 .130 .170 .280 270

8-24-92 1250 .070 .060 .260 .240 .180 .160

9-08-92 1055 .030 .030 .140 .150 .150 110

3 8-05-91 1220 -- .050 -- 220 -- .160
7-23-92 1000 -- -- -- -- -- --

7-30-92 0530 .060 .060 180 .200 170 .170

8-24-92 1335 .070 .060 230 200 .160 .180

9-08-92 1150 .020 .020 250 250 .070 .070

4 7-31-92 1105 .050 .050 150 .160 .170 .160

8-20-92 0900 .070 .060 .190 .180 256 230

9-09-92 0940 .020 .020 .170 .170 .050 .040

5 8-05-91 1300 -- .060 -- 1.30 -- .070
7-23-92 1105 -- -- - -- -- .-

7-30-92 0635 .160 .160 3.30 3.40 .240 .250

8-21-92 1325 .080 .080 2.20 2.20 .060 .060

9-08-92 1255 .040 .040 .250 .250 .110 .100

6 7-31-92 1010 .010 < .010 < .050 < .050 .070 .040

8-20-92 0835 .020 .010 < .050 < .050 .320 310

9-09-92 0930 .020 .020 .086 .073 .030 .030

7 8-07-91 1200 -- .030 -- 750 -- .060

8-07-91 1602 - .030 -- .580 - .050
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Table 10. Concentrations of total and dissolved nitrogen, phosphorus, and organic carbon in surface
water, 1991-92--Continued

Nltrogqn, Nltroge_n, Phos- Phos- Phos- Carbqn,
ammonia, ammonia, Phos- h h phorus, Carbon, organic,
Site Date Iu lu h PHorus, — phorus, rth i -
plus plus phorus, dis- ortho ortho, organic, sus
organic, organic, total solved total’ dis- dissolved pended,
total dissolved solved total
1 8-21-91 -- 1.1 - 0.290 - 0.230 - -
8-21-91 -- 1.0 - .280 - .230 - -
8-21-91 -- 1.3 - 290 -- 230 - -
8-22-91 -- 14 = 290 -- .230 - -
8-22-91 -- 1.3 -- .300 -- 230 - -
8-22-91 -- 1.2 -- .300 - .240 -- --
7-24-92 - -- -- - -- - 28 04
7-28-92 4.9 2.1 0.970 290 0.240 220 - --
7-28-92 25 1.7 .390 270 240 220 - --
8-24-92 2.1 .90 330 .170 180 170 11 1
8-24-92 - -- - - -- - 10 1
2 8-05-91 -- 1.5 - .330 -- 270 - -
7-24-92 - -- - -- - -- 32 > 4.5
7-28-92 2.2 1.7 .540 310 330 250 - -
8-24-92 2.0 12 300 210 .180 150 10 8
9-08-92 2.1 1.2 250 150 .160 .150 10 4
3 8-05-91 -- 12 - .330 -- .280 -- -
7-23-92 -- -- - -- - - 38 34
7-30-92 1.5 1.3 420 .360 .330 310 -- -
8-24-92 2.0 1.3 450 320 .360 .260 11 4
9-08-92 12 1.0 .260 .180 210 200 9.7 2
4 7-31-92 1.6 14 410 .390 .280 .300 10 1
8-20-92 1.9 1.2 560 320 330 280 11 2
9-09-92 14 1.0 260 200 210 .180 9.7 .1
5 8-05-91 -- 1.5 -- 340 -- 290 -- --
7-23-92 -- -- -- -- - - 43 4
7-30-92 24 24 400 370 310 .300 -- --
8-21-92 1.8 1.1 400 .280 .290 270 13 2
9-08-92 1.8 1.3 370 300 290 .280 14 1
6 7-31-92 33 24 .540 440 320 .330 23 2
8-20-92 3.0 29 .800 .620 550 .560 19 2
9-09-92 2.5 1.3 .390 .260 270 220 14 A1
7 8-07-91 - 2.0 - 370 -- 310 - -
8-07-91 -- 1.3 - 350 - .300 -- -
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Table 10. Concentrations of total and dissolved nitfrogen, phosphorus, and organic carbon in surface

water, 1991-92--Continued

. Nitrogen . Nitrogen, . Nitrogen,
Si . N1t.rqgen, nitrife, Nitrogen, N02+Ig\103, N1trogep, ammonia,
ite Date Time nitrite, dis- NO,+NO;, dis- ammonia, dis-
total solved total solved total solved
7 8-07-91 2000 - 0.030 -- 0.650 -- 0.060
8-07-91 2350 - .030 -- 530 -- .070
8-08-91 0330 -- .030 -- .530 -- .070
8-08-91 0800 -- .010 - .560 -- .050
8-08-91 1205 - .020 - 350 -- .060
7-23-92 1150 - -- -- -- -- -
7-30-92 0720 0.110 .100 0.380 .390 0.080 .070
8-21-92 1050 .040 .030 .063 .050 .100 .090
9-08-92 1355 .080 .070 .680 .700 370 300
8 7-31-92 0940 .050 .040 .097 075 410 400
8-20-92 0815 .030 .020 < .050 < .050 250 200
9-09-92 0825 .020 .020 < .050 < .050 .150 .160
9 8-07-91 1225 -- .080 -- 270 -- .360
8-07-91 1630 - .070 -- 320 - .340
8-07-91 2020 -- .080 -- .430 -- 480
8-08-91 0020 -- .080 - .370 -- 300
8-08-91 0400 -- .100 - .350 -- 460
8-08-91 0825 -- .080 - .270 -- 480
8-08-91 1225 -- .080 -- 300 -- 320
7-23-92 1240 -- -- -- -- - -
7-30-92 0830 .040 .040 .170 .190 1.40 1.40
8-21-92 0955 .010 < .010 < .050 < .050 330 .340
9-08-92 1445 .010 .020 290 270 460 490
10 7-31-92 0700 .160 .140 410 420 1.10 1.10
8-20-92 0750 .020 .020 < .050 < .050 170 .160
9-09-92 0840 .020 .030 360 .390 410 .380
11 8-07-91 1255 - .030 -- .070 -- 230
8-07-91 1655 -- .020 -- .050 -- 120
8-07-91 2050 -- .020 -- .085 -- 170
8-08-91 0040 -- .020 - .074 -- .160
8-08-91 0420 -- .020 -- .082 -- .190
8-08-91 0850 -- .020 -- .062 -- 210
8-08-91 1250 -- .020 -- .071 -- 230
7-23-92 1320 -- - -- -- - -
7-30-92 0945 .010 .010 < .050 < .050 .070 .060
8-21-92 0840 < .010 < .010 < .050 < .050 .060 .050
9-08-92 1530 < .010 < .010 < .050 < .050 .050 .040
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Table 10. Concentrations of total and dissolved nitrogen, phosphorus, and organic carbon in surface
water, 1991-92--Continued

Nitrogen,  Nitrogen, Phos- Phos- Phos- Carbon,
ammonia, ammonia, Phos- horus horus phorus, Carbon, organic,
Site Date plus plus phorus, P dis- ’ po rtho ’ ortho, organic, sus-
organic, organic, total s ollv ed tot. al’ dis- dissolved pended,
total dissolved solved total
7 8-07-91 -- 1.3 -- 0.380 -- 0.330 - --
8-07-91 -- 14 -- .380 -- 320 -- --
8-08-91 - 1.2 - .380 - 310 -- -
8-08-91 -- .70 -- .360 -- 340 -- -
8-08-91 - 1.3 -- .370 -- 320 -- -
7-23-92 -- - - -- - -- 80 0.5
7-30-92 23 22 0.580 .550 0.470 460 -- -
8-21-92 2.0 1.0 510 330 380 .290 14 1
9-08-92 2.5 1.6 470 340 .360 310 15 2
8 7-31-92 2.8 2.0 .640 510 500 .480 17 A1
8-20-92 35 1.7 630 320 330 250 21 A1
9-09-92 2.8 2.1 300 .190 .180 170 21 -
9 8-07-91 -- 2.7 - .530 -- .480 -- -
8-07-91 -- 2.7 -- .510 -- 450 -- -
8-07-91 -- 2.7 -- 460 -- 410 -- -
8-08-91 - 2.4 -- 430 - 370 -- --
8-08-91 - 2.7 - 480 - .430 -- -
8-08-91 - 3.1 -- .500 -- 450 -- --
8-08-91 - 2.8 - 490 -- 410 - --
7-23-92 -- -- - - -- -- 110 1.2
7-30-92 59 5.1 1.10 410 420 350 - -
8-21-92 3.0 2.5 .260 170 .140 110 27 .1
9-08-92 44 29 370 .090 120 .060 30 2
10 7-31-92 5.0 4.5 410 310 260 .240 32 2
8-20-92 33 24 220 .110 .090 .080 27 1
9-09-92 52 2.8 430 120 .160 .100 29 2
11 8-07-91 -- 2.2 -- .600 - 550 -- -
8-07-91 = 2.5 - .530 - 470 -- -
8-07-91 -- 2.6 -- .490 -- 430 - --
8-08-91 - 2.4 - .510 - 430 - --
8-08-91 -- 2.5 -- .530 - 460 -- -
8-08-91 -- 2.5 -- .550 -- .500 -- -
8-08-91 -- 2.3 - .600 -- .520 - --
7-23-92 -- - - - -- -- 40 1
7-30-92 1.8 1.7 330 270 220 .200 -- -
8-21-92 2.5 - 1.6 190 .050 .040 .020 20 --
9-08-92 44 2.3 .190 .020 .020 010 30 2
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Table 10. Concentrations of total and dissolved nitfrogen, phosphorus, and organic carbon in surface

water, 1991-92—-Continued

| g NI g MIOED Mg, NI
Site Date Time nitrite, dis- NO,+NO,, dis- ammonia, dis-
total solved total solved total solved
12 2-28-91 1530 - 0.020 - 0.055 - 0.260
8-19-91 1245 - < .010 - 058 - 050
8-19-91 1635 - <.010 -- < .050 -- .040
8-19-91 2050 - <.010 - < .050 -- .050
8-20-91 0040 -- <.010 -- <.050 - 040
8-20-91 0425 -- <.010 -- < .050 -- 040
8-20-91 0920 -- <.010 - < .050 - .050
8-20-91 1250 - <.010 -- 073 -- .100
7-24-92 1035 -- - -- -- -- --
7-28-92 1320 <0.010 <.010 <0.050 078 0.040 040
8-24-92 1110 <.010 <.010 < .050 < .050 .030 030
9-08-92 1730 020 < .010 < .050 < .050 .050 .030
13 8-19-91 1205 -- .070 -- 230 - .100
8-19-91 1600 - 130 -- 330 - 170
8-19-91 2010 -- 140 - 260 - 180
8-20-91 0005 -- .090 -- .180 - 120
8-20-91 0350 - 070 -- 170 - 200
8-20-91 0840 - .080 - 200 -- 280
8-20-91 1215 -- .090 - 240 -- 320
7-24-92 0950 -- - -- - - --
7-27-92 1145 .020 020 < .050 110 180 170
8-24-92 0945 <.010 < .010 < .050 < .050 .030 .040
9-08-92 1830 <.010 <.010 < .050 < .050 .040 .030
15 7-24-92 0830 - -- - -- - -
7-27-92 1015 010 .010 <.050 091 .080 .080
8-24-92 0800 <.010 <.010 < .050 <.050 .010 .010
9-09-92 1300 <.010 <.010 < .050 < .050 030 020
UTL3 7-31-92 0845 <.010 <010 <.050 <.050 030 .030
8-20-92 0705 <.010 <.010 <.050 <.050 040 .040
9-09-92 1030 <.010 <.010 <.050 <.050 050 .040
UTLS 7-31-92 1155 <.010 <.010 <.050 <.050 .030 030
8-20-92 1000 020 <.010 <.050 <.050 056 020
9-09-92 1000 <.010 <.010 <.050 <.050 070 .040
UTL7 7-31-92 0910 <.010 <.010 <.050 <.050 .020 030
8-20-92 0735 020 <.010 < .050 <.050 040 056
9-09-92 0750 <.010 <.010 <.050 < .050 060 .040
9-09-92 0900 <.010 <.010 < .050 <.050 .040 .020
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Table 10. Concentrations of total and dissolved nifrogen, phosphorus, and organic carbon in surface
water, 1991-92--Continued

N1trogqn, Nltrog;n, Phos- Phos- Phos- Carbqn,
ammonia, ammonia, Phos- h h phorus, Carbon, organic,
Site Date 1 1 h pnorus, phorus, rth organic sus-
pius pius phorus, dis- ortho ortho, rganic,
organic, organic, total solved total, dis- dissolved pended,
total dissolved solved total
12 2-28-91 -- 2.8 -- 0.290 -- 0.220 -- --
8-19-91 -- 3.7 -- 1.10 -- 1.00 - --
8-19-91 - 35 -- 1.10 - 1.00 -- --
8-19-91 -- 2.7 -- 1.10 -- 1.00 -- --
8-20-91 - 2.1 -- 1.10 -- 1.00 -- --
8-20-91 -- 3.1 -- 1.10 -- 1.00 -- --
8-20-91 -- 23 -- 1.10 -- 990 -- --
8-20-91 - 2.6 -- 1.10 -- 1.00 -- --
7-24-92 - -- -- -- -- -- 40 0.2
7-28-92 5.2 2.4 0.460 .100 0.100 .040 -- --
8-24-92 5.7 1.6 440 .050 .040 < .010 16 1
9-08-92 74 1.0 510 .020 .080 < .010 17 2
13 8-19-91 -- 1.9 -- 230 -- .180 -- --
8-19-91 -- 2.6 - .260 -- .200 -- --
8-19-91 -- 1.9 - 230 -- .180 - --
8-20-91 -- 1.9 -- 210 -- .160 -- --
8-20-91 - 2.0 -- 230 -- .180 -- --
8-20-91 - 2.0 -- 270 -- .230 -- --
8-20-91 -- 2.2 - .300 -- 250 - --
7-24-92 - -- -- -- -- -- 90 2
7-27-92 6.3 2.5 .990 350 460 270 -- --
8-24-92 6.4 2.4 1.50 730 .640 .560 28 2
9-08-92 5.1 1.7 990 260 310 240 29 2
15 7-24-92 -- -- -- -- -- -- 38 2.5
7-27-92 4.0 1.7 270 .040 .030 < .010 - --
8-24-92 3.7 .80 280 .020 .030 < .010 10 4
9-09-92 2.0 .80 .100 < .010 .030 < .010 8.7 3
UTL3 7-31-92 3.0 2.9 .080 .080 .020 .030 31 .1
8-20-92 2.9 2.6 .060 .070 .020 .020 29 .1
9-09-92 5.4 2.4 210 .020 .040 < .010 32 2
UTL5 7-31-92 2.1 1.6 .630 .540 .440 430 14 .1
8-20-92 2.8 1.2 .880 .530 .600 .560 15 1
9-09-92 2.4 1.2 440 320 300 270 13 2
UTL7 7-31-92 2.9 2.6 170 120 .080 .070 28 N
8-20-92 3.0 2.8 .160 .080 .056 .030 29 2
9-09-92 5.9 24 310 030 .050 010 29 2
9-09-92 6.2 2.5 330 .040 .060 < .010 31 3
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Table 10. Concentrations of total and dissolved nitrogen, phosphorus, and organic carbon in surface

water, 1991-92--Continued

. Nitrogen . Nitrogen . Nitrogen

Nitrogen, o Nitrogen, ’ Nitrogen, .

Site Date Time nitrite, ntit;';t-e, NO,+NO,, Noggo” ammonia, amg}(s)ma,
total solved total solved total solved

LK1 2-28-92 1440 -- 0.050 -- 0.076 -- 0.100
LK2 2-28-92 1405 -- .080 -- .081 -- .020
LR5 8-21-91 1450 0.030 280 0.070 .280 -- .070
8-21-91 1750 .030 .240 .040 .240 -- .040

8-21-91 2220 .030 230 .040 230 -- .040

8-22-91 0215 .030 .260 .090 .260 -- .090

8-22-91 0650 .040 270 120 270 -- 120

8-22-91 1005 .030 .260 .050 .260 -- .050

LR6 8-21-91 1530 .010 < .050 .090 <.050 -- .090
8-21-91 1820 < .010 < .050 .070 <.050 - .070

8-21-91 2240 .010 .098 .100 .098 - 100

8-22-91 0245 < .010 .063 .090 .063 -- .090

8-22-91 0715 < .010 < .050 100 <.050 -- 100

8-22-91 1035 < .010 < .050 .080 <.050 -- .080

9A 8-19-91 1310 .020 120 .600 120 -- .600
8-19-91 1555 .020 .110 .610 110 -- .610

8-19-91 2110 .020 < .050 .570 <.050 -- .570

8-20-91 0100 .020 < .050 .620 <.050 -- .620

8-20-91 0440 .020 < .050 .640 <.050 - .640

8-20-91 0935 .010 .056 .640 .056 -- .640

8-20-91 1315 .010 .091 .600 .091 - .600
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Table 10. Concentrations of total and dissolved nitrogen, phosphorus, and organic carbon in surface
water, 1991-92--Confinued

Nitrogen, Nitrogen, Phos- Phos- Phos- Carbon,
ammonia, ammonia, Phos- phorus, Carbon, organic,
Site Date lus I h phorus, - phorus, rth rani )
plus plus - phorus, Ty " orpo,  oftho. - organie, - sus
organic, organic, tota solved total is- issolve pended,
total dissolved solved total
LK1 2-28-91 - 2.7 - 0.120 - 0.060 -- --
LK2 2-28-91 - 34 - 110 - .040 -- --
LRS 8-21-91 - 1.4 - 270 -- 210 -- --
8-21-91 -- 1.2 -- .280 -- .190 -- --
8-21-91 -- 1.5 -- 270 -- 210 -- --
8-22-91 -- 1.5 - .290 -- 230 -- --
8-22-91 -- 1.4 - 300 -- .240 -- --
8-22-91 -- 1.1 -- .290 -- 220 -- --
LR6 8-21-91 - 1.1 -- .160 - .100 -- --
8-21-91 - 1.3 - .160 - .100 -- --
8-21-91 -- 1.4 -- .160 - 120 -- --
8-22-91 -- 1.2 -- .170 -- .110 - --
8-22-91 -- 1.2 -- .170 -- 120 -- --
8-22-91 - 1.1 -- .160 -- 100 -- -
9A 8-19-91 -- 3.9 -- .860 -- .850 -- -
8-19-91 -- 33 .- .830 -- .790 -- -
8-19-91 - 33 -- .850 -- .790 -- --
8-20-91 -- 32 - 920 - 770 -- --
8-20-91 - 3.4 - .850 -- .810 -- --
8-20-91 -- 2.9 - 910 -- .860 -- --
8-20-91 -- 35 -- .840 -- .800 -- --
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Table 11. Concentrations of major dissolved constituents in surface water. 1992
[See figure 1 for site locations. mg/L, milligrams per liter; pg/L, micrograms per liter; <, actual value is less than value

shown]

e Dae  Time e MoERe Sodium Fows 9o CHOT PO Silica Boron lron Monge
mgL) mgl) D (mg/L) (mgL) (mgL) (mgry @D L) Gel) (o

1 July 28 1550 12 7.0 18 3.1 9.2 6.1 0.20 50 0.09 65 36
July 28 1555 12 7.2 20 3.0 8.9 5.9 20 50 .08 65 37

Aug. 24 1445 14 8.3 22 3.5 13 4.3 20 <.10 .09 28 17

2 July 28 1520 14 9.0 24 3.5 11 4.9 .20 32 .09 56 33
Aug. 24 1250 12 6.8 19 3.3 10 5.7 .10 43 .08 31 30

Sept. 8 1055 14 7.7 21 3.5 12 6.2 20 38 .09 26 42

3 July 30 0530 17 9.8 25 3.2 22 5.7 20 39 .08 62 45
Aug. 24 1335 18 9.3 25 3.5 21 6.5 20 46 .08 29 49

Sept. 8 1150 16 9.4 25 4.0 18 8.8 20 47 .09 24 10

4 July 31 1105 18 9.9 25 3.9 27 7.9 20 40 91 120 46
Aug. 20 0900 17 9.6 24 4.1 19 6.6 20 47 .09 27 26

Sept. 9 0940 16 94 24 4.0 18 7.2 <.10 47 .10 26 3

5 July 30 0635 68 26 63 4.1 180 9.0 .30 38 12 44 34
Aug. 21 1325 37 16 42 4.8 83 8.5 .30 56 11 22 21

Sept. 8 1255 39 17 42 5.0 82 10 .30 43 .10 18 37

6 July 31 1010 31 24 59 13 72 19 40 36 26 34 8
Aug. 20 0835 37 21 46 9.3 59 9.1 30 37 .18 15 73

Sept. 9 0930 30 16 36 6.0 46 99 30 38 12 16 6

7 July 30 0720 64 28 76 6.4 170 12 .30 35 .14 22 120
Aug. 21 1050 33 17 41 6.9 66 99 30 41 11 16 40

Sept. 8 1355 35 16 41 6.7 54 11 30 41 12 20 58

8 July 31 0940 47 23 62 7.8 140 15 30 35 15 19 64
Aug. 20 0815 41 25 74 11 130 16 40 47 21 6 26

Sept. 9 0825 33 24 79 9.5 140 17 40 36 .16 5 5

9 July 30 0830 66 47 180 16 420 30 30 28 .16 37 320
Aug. 21 0955 34 26 130 11 270 21 30 32 14 15 51

Sept. 8 1445 36 28 130 14 280 23 40 31 .15 19 60

10 July 31 0700 59 41 160 14 370 33 .50 27 .18 21 170
Aug. 20 0750 33 28 120 12 250 23 40 32 .08 6 15

Sept. 9 0840 40 29 120 12 240 22 40 36 17 12 44

11 July 30 0945 29 10 47 6.8 90 8.4 30 33 12 16 3
Aug. 21 0840 26 10 69 7.8 130 13 30 43 12 5 3

Sept. 8 1530 31 27 120 12 250 22 .40 36 15 <3 2

12 July 28 1320 20 6.2 35 5.0 37 7.8 30 33 13 21 10
Aug. 24 1110 14 5.5 22 43 9.6 6.1 20 49 11 19 4

Sept. 8 1730 12 4.7 18 3.7 6.3 5.6 20 58 .10 12 4

13 July 27 1145 53 28 61 93 100 10 .50 42 31 95 85
Aug. 24 0945 49 29 86 2.7 110 17 .50 44 .36 16 59

Sept. 8 1830 40 22 86 16 76 16 .60 47 40 23 7
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Table 11. Concentrations of major dissolved constituents in surface water, 1992--Continued

Cal- Magne- Sodium Potas- Sul- Chlor- Fluo- Silica Boron Iron Manga-

Site Date Time cium  sium (mg/L) sium fate ride ride) (mgL) (mgl) (uglL) (:;7{)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L

15 July 27 1015 8.1 3.8 12 2.1 29 43 0.10 50 0.07 130 14
Aug. 24 0800 8.4 3.8 12 22 37 4.4 0 42 08 42 5

Sept. 9 1300 93 4.6 13 23 4.6 4.5 20 57 08 44 2

UTL3  July 31 0845 25 27 140 11 310 29 S0 13 A1 7 1
Aug. 20 0705 25 28 140 13 260 22 40 29 .04 4 1

Sept. 9 1030 30 32 140 13 300 25 40 35 17 4 2

UTL5  July 31 1155 30 18 31 85 27 10 30 29 Jd6 20 21
Aug. 20 1000 27 14 29 6.6 22 10 30 41 A3 38 350

Sept. 9 1000 22 11 26 47 20 8.1 30 22 Jo0 29 9

UTL7  July 31 0910 35 34 130 10 300 23 40 17 .16 15 2
Aug. 20 0735 33 29 120 12 230 17 30 29 A5 32 3

Sept. 9 0750 29 28 110 12 220 21 40 35 17 9 2

Sept. 9 0900 28 28 120 12 240 21 40 36 17 17 4
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Table 12. Concentrations of pesticides and related compounds detected in surface water, 1991-92

[See figure 1 for site locations. Other elements analyzed for but not detected are shown at the end of this table. Concentrations
in microgram per liter. Detections are shown in bold print. <, below method-detection limit]

Site Date A'tra- Benﬂu- Chl'or- Cy'ana- Disul- DDE Eptam Etho-
zine ralin pyrifos zine foton prop

1 6-10-92 <0.002 <0.005 <0.002 <0.010 <0.010 <0.002 0.012 <0.005
6-17-92  <.002 <.005 <.004 <.010 <.050 <.002 011 <.005
7-08-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
7-29-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-19-92  <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
2 7-10:91 <002 <.005 <.010 .021 .050 <.010 <.005 <.005
6-03-92 010 005 018 <010 <.050 <.002 320 <.005
6-24-92 <002 <.005 <.002 <.010 <.050 <.002 015 <.005
7-08-92  <.002 <.005 <.010 <.020 <.050 <.002 <.002 <.005
7-15-92 <.002 <.005 <.010 <.020 <.050 <.002 <.002 <.005
7-22-92 <002 <.005 <.010 <.020 <.050 <.002 <.002 <.005
8-12-92  <.002 <.005 <.010 <.020 <.050 <.002 <.002 <.005

3 7-1091 <.004 <.010 <.020 <.020 <.100 <.004 <.004 <.005
7-24-91 <.004 <.010 <.020 <.020 <.100 <.004 <.004 <.005
8-14-91 <.002 <.010 <.020 <.020 <.100 <.004 <.004 <.005
6-24-92 <002 <.005 <.002 <.010 <.050 <.002 .020 <.005
7-08-92  <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
7-22-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
7-29-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
5 7-03-91 <.004 <.010 <.020 <.020 <.050 <.010 <.002 <.005
7-1091 <004 <.010 <.020 <.020 <.050 <.010 <.002 <.005
7-17-91 <004 <.010 <.020 <.020 <.050 <.010 <.002 <.005
7-24-91 <.004 <.010 <.020 <.020 <.050 <.010 <.002 <.005
6-03-92  <.002 <.005 004 <.010 <.050 <.002 040 002
6-17-92  <.002 <.005 <.002 <.010 <.050 <.002 015 <.005
6-24-92  <.002 <.005 <.002 <.010 <.050 <.002 013 <.005
7-01-92 <.002 <.005 <.002 <.010 <.050 <.002 016 <.005
7-08-92  <.055 <.005 <.002 <.010 <.100 <.002 <.010 <.005
7-29-92 <.002 <.005 <.010 <.020 <.050 <.002 <.002 <.005
8-05-92 <.002 <.005 <.010 <.020 <.050 <.002 006 <.005
7  7-10:91 <002 <.010 <.010 <.020 <.050 <.010 <.005 <.005
7-17-91 <002 <.010 <.010 <.020 026 <.010 <.005 <.005
7-24-91 <.002 <.010 <.010 <.020 <.050 <.010 <.005 <.005
6-17-92 <002 003 011 <.010 <.050 002 028 <.005
6-24-92 <002 <.005 <.002 <.010 <.050 <.002 .021 .004
7-01-92 <.002 <.005 <.010 <.010 <.010 <.002 <.001 <.005
7-08-92  <.002 <.005 <.010 <.020 <.050 <.010 .014 <.005
7-15-92 <002 <.005 <010 <.020 <.050 <.010 010 <.005
7-29-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-05-92 <.002 <.005 <.010 <.020 <.050 <.010 .006 <.005
8-19-92 .003 <.005 <.010 <.020 <.050 <.010 <.002 <.005
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Table 12. Concentrations of pesticides and related compounds detected in surface water,
1991-92--Confinued

Site  Date Mz}la- Methyl Metola- Metri- Prona- Sima- Terbu- Triflu-
thion parathion chlor buzin mide zine fos ralin

1  6-10-92 <0.010 <0.005 <0.005 <0.010 <0.010 <0.002 <0.010 <0.005
6-17-92 <.010 <.005 002 <.010 008 011 <.010 <.005
7-08-92 <.005 <.005 <.005 024 <.010 .008 <.050 <.005
7-29-92 <.005 <.005 <.005 <.005 <.010 <.002 <.050 <.005
8-19-92 <.005 <.005 <.005 <.005 <.010 <.002 <.050 <.005

2 7-1091 <.005 <.005 029 077 <.010 .005 <.010 <.010
6-03-92 010 <.005 .002 <.010 .010 006 <.010 .005
6-24-92 <.010 <.005 <.002 012 <.010 004 037 <.005
7-08-92 <.005 <.005 <.005 023 <.010 004 <.050 <.005
7-15-92 <.005 <.005 <.005 035 <.010 .005 <.050 <.005
7-22-92 <.005 <.005 <.005 <.005 <.010 <.002 <.050 <.005
8-12-92 <.005 <.005 <.005 <.005 <.010 009 <.050 <.005

3 7-1091 <.010 <.005 .008 430 <.010 <.005 <.010 <.010
7-24-91 <.010 <.005 .005 039 <.010 .010 <.010 <.010
8-14-91 <.010 <.005 <.005 <.005 <010 <.005 <.010 <010
6-24-92 <.010 <.005 <.002 .043 <.010 007 <.050 <.005
7-08-92 <.005 <.005 042 .056 <.010 004 <.050 <.005
7-22-92 013 <.005 <.005 <.005 <.010 007 <.050 <.005
7-29-92 <.010 <.005 <.005 <.005 <.010 005 <.050 <.005

S 7-03-91 <.005 <.005 <.005 <010 <.010 <.005 <.050 <.005
7-10-91 <.005 <.005 <.005 <010 <010 <.005 <.050 <.005
7-17-91 <.005 <.005 <.005 <.010 <.010 <.005 <.050 <.005
7-24-91 <.005 <.005 <.005 <.010 <.010 <.005 <.050 <.005
6-03-92 <.010 <.005 002 012 <.005 .005 <010 <.005
6-17-92 <.010 <.005 003 008 <.010 .005 024 <.005
6-24-92 <.010 <.005 <.002 .028 <.010 .005 .029 <.005
7-01-92 <.010 <.005 060 045 <.010 005 .020 <.005
7-08-92 <.010 <.005 <.005 <.005 <.010 <.010 <.050 <.005
7-29-92 <.005 <.005 <.005 <.005 <.010 .008 <.050 <.005
8-05-92 <.005 <.005 <.005 <.005 <.010 003 <.050 <.005

7 7-10-91 <.010 <.005 <.005 <.010 <.010 <.010 <.010 <.010
7-17-91 <.010 <.005 .006 .190 <.010 007 <.010 <.010
7-24-91 <.010 <.005 005 053 <.010 <.010 <.010 <010
6-17-92 <.010 <.005 004 012 <.005 004 <.050 003
6-24-92 <.010 <.005 <.002 015 <.010 .004 024 <.005
7-01-92 <.010 <.005 <.002 <.005 <.010 <.002 <.050 <.005
7-08-92 <.005 <.005 .020 .088 <.010 003 <.050 <.005
7-15-92 <.005 <.005 022 069 <.010 005 <.050 <.005
7-29-92 <.005 <.005 <.005 <.005 <.010 <.002 <.050 <.005
8-05-92 <.005 025 <.005 <.005 <.010 .006 <.050 <.005
8-19-92 <.005 <.005 <.005 <.005 <.010 .006 <.050 <.005
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Table 12. Concentrations of pesticides and related compounds detected in surface water,
1991-92--Continued

Site  Date Atra- Benflu- Chlor- Cyana- Disul- DDE Eptam Etho-
zine ralin pyrifos zine foton prop
9 7-10-91 <0.002 <0.010 <0.010 <0.010 <0.050 <0.010 <0.005 <0.005
7-17-91  <.002 <.010 <.010 <.010 <.050 <.010 <.005 <.005
7-24-91  <.002 <.010 <.010 <.010 <.050 <.010 <.005 <.005
8-14-91 <.002 <.010 <.010 <.010 <.050 <.010 <.005 <.005
6-10-92  <.002 .003 <.002 <.010 <.050 <.002 027 <.005
6-24-92  <.002 <.005 <.002 <.010 <.050 <.002 .008 .004
7-08-92  <.002 <.005 <.002 <.010 <.050 <.002 .007 <.005
7-29-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-26-92  <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
11 7-10-91 <.002 <.005 <.010 <.020 <.050 <.010 <.005 007
7-17-91 <.002 <.005 <.010 <.020 <.050 <.010 <.005 <.010
7-24-91  <.002 <.005 <.010 <.020 <.050 <.010 <.005 <.010
6-10-92  <.002 <.005 <.002 <.010 <.050 <.002 042 <.005
6-24-92  <.002 <.005 <.002 <.010 <.050 <.002 041 <.005
7-01-92 <.002 <.005 <.002 <.010 <.050 <.002 023 <.005
7-22-92 <.002 <.005 <.002 <.010 <.050 <.010 <.002 <.005
7-29-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-05-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
12 6-03-92 <.002 <.005 <.002 <.010 <.050 <.002 <.002 <.005
6-24-92  <.002 .003 <.002 <.010 <.050 001 .006 <.005
7-15-92 <.002 <.005 <.002 <.010 <.050 <.002 <.002 <.005
13 6-03-92 <.002 <.005 <.010 <.020 <.050 <.010 .002 <.005
6-17-92  <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
7-15-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
7-29-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-05-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-12-92 <002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-26-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
15 6-10-92 <.002 <.005 <.002 <.010 <.050 <.002 001 <.005
6-17-92  <.002 <.005 <.002 <.010 <.050 <.002 <.002 <.005
6-24-92  <.002 <.005 <.002 <.010 <.050 <.002 <.002 <.005
7-01-92 <.002 <,005 <.002 <.010 <.050 <.010 <.002 <.005
7-22-92 <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-12-92  <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
8-26-92  <.002 <.005 <.010 <.020 <.050 <.010 <.002 <.005
Other compounds analyzed for but not detected
Alachlor Diethylanaline, 2,6- Dieldrin o-HCH
Butylate Dacthal Dimethoate ¥-HCH (Lindane)
Carbary! Desethylatrazine Ethalfluralin Linuron
Carbofuron Diazinon Fonofos
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Table 12. Concentrations of pesticides and related compounds detected in surface water,
1991-92--Continued

Site  Date Mgla- Methyl Metola- Metri- Prona- Sima- Terbu- Triflu-
thion parathion chlor buzin mide zine fos ralin
9 7-10-91 <0.010 <0.005 0.005 0.028 <0.010 0.006 <0.010 <0.010
7-17-91 <.010 <.005 002 <.010 <.010 .004 <.010 <.010
7-24-91 <.010 <.005 005 047 <.010 <.005 <.010 <.010
8-14-91 <.010 <.005 .008 <.010 <.010 <.005 <.010 <.010
6-10-92 <.010 <.005 <.002 010 006 005 <.050 .003
6-24-92 <.010 <.005 <.002 015 <.010 .004 024 <.005
7-08-92 <.010 <.005 <.005 <.010 <.010 004 <.050 <.005
7-29-92 <.005 <.005 <.005 <.010 <.010 <.002 <.050 <.005
8-26-92 <.005 <.005 <.005 <.010 <.010 004 <.050 <.005
11 7-10-91 <.010 <.010 .005 <.010 <.010 .010 <.010 <.010
7-17-91 <.010 <.010 005 013 <.010 010 <.010 <.010
7-24-91 <.010 <.010 .005 <.010 <.010 <.005 <.010 <.010
6-10-92 <.010 <.005 <.002 <.010 009 010 <.005 <.005
6-24-92 <.010 <.005 <.002 <.010 <.010 005 039 <.005
7-01-92 <.010 <.005 <.002 008 <.010 007 020 <.005
7-22-92 <.010 <.005 <.005 <.010 <.010 005 <.005 <.005
7-29-92 <.010 <.005 012 <.010 <.010 .004 <.005 <.005
8-05-92 <.010 <.005 <.005 <.010 <.010 .003 <.005 <.005
12 6-03-92 <.010 <.005 <.002 <.010 011 <.005 <.010 <.005
6-24-92 <.010 <.005 <.002 <.010 <.010 <.005 027 003
7-15-92 <.005 <.005 <.005 <.005 <.010 <.005 <.050 <.005
13 6-03-92 <.005 <.005 <.005 .003 007 <.010 <.010 <.005
6-17-92 <.005 <.005 <.005 <.005 <.010 <.020 <.010 <.005
7-15-92 <.005 <.005 <.005 <.005 <.010 <.020 <.010 <.005
7-29-92 <.010 <.020 <.010 <.005
8-05-92 <.005 <.005 <.005 <.005 <.010 <.020 <.010 <.005
8-12-92 <.005 <.005 <.005 <.005 <.010 <.020 <.010 <.005
8-26-92 <.005 <.005 <.005 <.005 <.010 <.020 <.010 <.005
1S 6-10-92 <.010 <.005 001 <.010 .008 <.005 <.010 <.005
6-17-92 <.010 <.005 <.002 <.010 <.010 <.005 <.010 <.005
6-24-92 <.010 <.005 <.002 <.010 <.010 <.005 <.010 <.005
7-01-92 <.010 <.005 <.002 <.010 <.010 <.005 <.010 <.005
7-22-92 <.010 <.050 <.005 <.010 <.010 <.005 <.010 <.005
8-12-92 <.005 <.005 <.005 <.005 <.010 <.005 <.010 <.005
8-26-92 <.005 <.005 <.005 <.005 <.010 <.050 <.010 <.005
Other compounds analyzed for but not detected
Methyl azimphos Pebulate Prometon Tebuthiuron
Molinate Pendimethalin Propachlor Terbacil
Napropamide Permethrin Propanil Thiobencarb
Parathion Phorate Propargite Triallate

92 Physlcal, Chemicai, and Bloioglical Data Detalied Study, irigation Drainage, Kiamath Basin, Caiifornia and Oregon



Table 13. Concentrations of acrolein (Magnicide-
H® in sites downstream from an acrolein
application in the J-7 Canal, July 1992

[See figure 2 for location of injection point. Post-
application water samples were collected from the 44 Drain
and the J-7 and N Canals. km, kilometer; mg/L, milli-
gram per liter; <, actual value is less than value shown]

Distance Acrolei
Date Time downstream cro’ein
(km) (mg/L)
July 13 0950 1.0 <0.02
1035 1.0 <.02
1120 1.0 <.02
1235 .6 4.5
1305 2.6 <.02
1405 32 <.02
1605 Injection point <.02
1605 3.5 <.02
1620 1.0 <.02
July 14 1100 4.8 <.02
July 15 0830 Injection point <.02
0903 3.5 <.02
0930 4.8 .027

Table 14. Concentratfions of methamidophos
recovered from deposition samplers placed in
leaseland waterways at Tule Lake National
Wildlife Refuge, 1992

[See figure 4 for site locations. The method detection limit
for methamidophos was 2.0 total pg. pg, microgram;
pg/m?, microgram per square meter]

Total .

Site . Sa'mple' Date recovery Concentrazltlon

identification (ug/m?)
(ug)

LL224 224A0810 Aug. 10 4.0 1,039
224B0810 Aug. 10 24 624
224C0810 Aug. 10 3.6 935

L1226 226A0802 Aug. 2 4.4 1,143
226B0802 Aug. 2 3.6 935
226C0802 Aug. 2 3.6 935

LL227 227A0802 Aug. 2 44 1,143
227B0802 Aug. 2 4.0 1,039
227C0802 Aug. 2 4.8 1,247

Table 15. Concentrations of trace elements in
blue-green algae (Aphanezomenon flos-aquae)
samples, September 1991

[See figure 1 for site locations. Trace-element values in
micrograms per gram, wet weight; <, actual value is less
than value shown]

Site

1 3 13
Moisture content (percent) .. 98.7 96.1 97.8
Aluminum . ............. 6.2 69.4 14.2
Arsenic . ........ ... ... .02 .07 .06
Barium ................ 12 .40 28
Beryllium .............. <001 <.001 <.001
Boron ................. .16 47 29
Cadmium .............. .007 012 022
Chromium . ............. <.007 055 016
Copper ................ .06 32 24
Iron .................. 8.6 56.1 184
Lead .................. <.03 .04 .04
Magnesium ... .......... 35.1 82.6 42.8
Manganese . ............ 14 4.7 4.2
Mercury ............... <.001 .002 .002
Molybdenum . ........... .04 .08 04
Nickel ................ .04 .26 .14
Selenium .............. .004 <.008 031
Strontium .............. .38 .85 44
Vanadium .............. .04 43 .08
Zinc ......... .. 1 S1 0 382
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Table 16. Moisture content and concentrations of arsenic, mercury, and selenium in biological tissue
samples, 1990-92

[Sample locations described in table 2. Trace-element values in milligrams per kilogram, wet weight; <, actual value is
less than value shown; --, no data; aquatic invertebrates, - 10-gram composites; fish, 20-gram composites]

Sample Sample Moisture content

type No. Date (percent) Arsenic Mercury Selenium
Agquatic invertebrates
Backswimmer LK6BS 6-23-92 75.6 2.70 0.029 441
Waterboatman LK6WB 6-23-92 76.0 72 .048 2.88
Fish

Fathead minnow 12FHO1 6-23-92 88.2 -- 0.038 -
12FH02J 6-23-92 88.3 - 027 -~
12FHO03J 6-23-92 83.5 - .039 --

Tui chub CLTCO1A 6-24-92 73.8 - .098 --
CLTCO1J 6-24-92 753 - .042 -
CLTCO2A 6-24-92 75.0 -- .090 -
CLTCO02J 6-24-92 73.4 - .056 -
CLTCO3A 6-24-92 74.7 - .098 -~
CLTCO03J 6-24-92 75.3 - .045 -~
2TCO1A 6-24-92 74.5 -- 074 -~
2TCO01J 6-24-92 76.7 - .057 -
2TCO02A 6-24-92 74.8 -- .077 -
2TC02J 6-24-92 75.8 -- .055 -
2TCO3A 6-24-92 75.8 -- .055 -~
2TC03J 6-24-92 74.8 - .050 -
3TC02J 6-25-92 88.6 -- .061 -
3TC03J 6-25-92 84.1 - .062 --
7TCO1J 6-26-92 84.4 -- .031 -
7TC02]J 6-26-92 85.4 -- .032 -
7TC03J 6-26-92 19.8 - .029 --
11TCO1J 6-25-92 80.6 - .017 -
11TC02J 6-25-92 80.1 - .027 -
11TC03J 6-25-92 795 - .026 -

Birds

American avocet egg 4BA1 6-15-91 73.7 <0.13 0.028 0.33
4BA2 6-15-91 73.0 <.13 .086 77
4BA3 6-15-91 74.0 <13 030 57
4BA4 6-15-91 74.0 <.13 .040 25
4BA6 6-15-91 72.9 <.13 .066 25
4BA7 6-15-91 74.6 <.13 .046 .33
4BAS 6-15-91 73.9 <.13 .060 33
4BA9 6-15-91 73.6 <13 .027 49
4BA10 6-15-91 72.1 <.13 .071 .33
4BA11 6-15-91 75.4 <13 .042 40
4BA12 6-15-91 73.0 <13 .054 <17
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Table 16. Moisture content and concentrations of arsenic, mercury, and selenium in biological tfissue
samples , 1990-92--Continued

Sample Sample Moisture content

type No. Date (percent) Arsenic Mercury ~Selenium
Birds--Continued
American coot egg TAC1 8-15-91 739 <0.13 0.050 o
TAC2 8-15-91 73.6 <.13 .055 -
7AC3 8-15-91 73.6 <13 .063 --
TAC4 8-15-91 75.9 <.13 .123 --
7AC5 8-15-91 76.1 <.13 .076 -
LKI12CC1 6-29-91 70.3 <.13 .188 --
LK12CC2 6-29-91 74.7 <.13 .161 --
LK12CC3 6-29-91 74.6 <.13 142 --
LK12CC4 6-29-91 75.6 <.13 .196 -
LK12CC5 6-29-91 76.0 <.13 113 -
Egret egg El 7-02-90 79.0 - .084 -
Mallard egg M441 6-16-90 61.9 -- .104 --
M447 5-15-90 58.5 - 244 -
M459A 5-15-90 56.5 - .080 -
M459B 5-15-90 52.8 - .147 -
M499A 6-12-90 63.0 - 330 -
M499B 6-12-90 62.8 - .050 --
MS16A 6-08-90 59.5 -- - 036 . -
MS16B 6-08-90 62.1 -- .033 --
M563 6-19-90 57.7 -- .080 -
M574 6-19-90 61.5 - <.025 -
92M2 7-01-92 70.1 - .149 --
Western grebe egg 3AGI 6-20-91 77.6 <.13 .093 --
3AG2 6-20-91 76.7 <.13 123 -
3AG3 6-20-91 76.7 - 065 --
3AG4 6-20-91 78.1 - 115 -
3AG5 6-20-91 75.8 <13 .066 --
3AG6 6-20-91 77.2 <13 .097 -
TLG1 6-29-91 77.8 <.13 .077 -
TLG2 6-29-91 76.7 <.13 .063 -
TLG3 6-29-91 779 <13 .072 --
TLG4 6-29-91 78.2 <13 .098 -
TLGS 6-29-91 76.7 <.13 .139 -
TLG6 6-29-91 78.2 - 054 --
TLG7 6-29-91 74.5 - .084 --
TLGS8 6-29-91 78.2 - .043 -
TLG9 6-29-91 78.5 - .063 --
TLG10 6-29-91 78.6 - .050 -
92TLWG1 6-08-91 80.4 - 081 -
92TLWG2A  6-08-91 74.3 - 053 -
92TLWG2B  6-08-91 78.9 - 053 -
92TLWG3A  6-08-91 80.0 - 078 --
92TLWG3B  6-08-91 79.9 - 075 -
92TLWGSA  6-08-91 74.6 - 079 -
92TLWG6A  6-08-91 779 - 072 -
92TLWG7A  6-08-91 78.0 - .089 -
92TLWGS 6-08-91 78.0 - .108 -
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Table 16. Moisture content and concentrations of arsenic, mercury, and selenium in biological tissue
samples , 1990-92--Continued

Sample Sample Moisture content

type No. Date (percent) Arsenic Mercury Selenium
Birds--Continued
White-faced ibis egg 11 7-02-90 82.2 -- 0.179 --
12 7-02-90 81.5 - 128 --
I3 7-02-90 82.1 - .140 -
14 7-02-90 80.7 -- 331 --
I5 7-02-90 83.2 -- 319 --
LKI12AI2 7-01-91 84.3 -- .089 --
LKI12AI3 7-01-91 84.9 -- .036 -
LKI12Al4 7-01-91 80.7 -- .104 -
LK12AI7 7-01-91 83.5 - .076 --
LK12AI8 7-01-91 83.4 - .048 --
LK12AI9 7-01-91 82.7 -- .096 -
LK12AI10 7-01-91 79.3 -- 246 -
LKI12AI11 7-01-91 81.7 -- .020 --
LK12AI12 7-01-91 80.2 -- .169 --
92LKI2 6-24-92 829 -- 123 --
92LKI3 6-24-92 84.9 -- .199 --
92LKI6 6-24-92 84.8 -- .082 --
92LKI9 6-24-92 83.5 - 124 -
White-faced ibis nestling 16Y 7-02-90 76.4 -- 114 --
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Table 17. Moisture content, lipid content, and concentrations of organochlorine compounds in
biological tissue samples, 1990-92

[Sample locations described in table 2. Detections are shown in bold print. Concentrations in micrograms per gram, wet
weight; <, actual value is less than value shown; --, no data; aquatic invertebrates, 10-gram composites; fish, 20-gram
composites]

Moisture Lipid Alpha-
Sample type Sa;lnple Date content content BHC BHC BHC BHC chlor-
0. (percent)  (percent) alpha beta delta  gamma dane
Aquatic invertebrates
Chironomid larvae TLCHO7A 8-91 91.1 1.2 <0.01 <0.01 <0.01 <0.01 <0.01
TLCHOSA 8-91 96.0 5 <.01 <.01 <.01 <.01 <.01
Leeches TLLO7A 8-91 89.0 .9 <.01 <.01 <01 <.01 <.01
Fish
Fathead minnow 12FHO1J 6-23-92 87.2 2.4 <0.01 <0.01 -- <0.01 <0.01
Tui chub CLTCO1A 6-24-92 714 39 <.01 <.01 - <.01 <.01
CLTC03J 6-24-92 75.1 6.5 <01 <.01 - <.01 <.01
2TCO1A 6-24-92 73.2 6.3 <.01 <.01 - <.01 <.01
2TCO1J 6-24-92 75.8 4.9 <.01 <.01 -- <.01 <.01
2TCO02A 6-24-92 73.9 6.1 <.01 <.01 -- <.01 <.01
2TCO3A 6-24-92 76.3 7.1 <.01 <.01 -- <01 <.01
3TCOl) 6-25-92 85.4 2.3 <.01 <.01 -- <.01 <.01
7TCO1 6-26-92 84.4 2.6 <.01 <.01 -- <.01 <.01
7TC02J 6-26-92 844 3.0 <.01 <.01 -- <.01 <.01
7TCO03J 6-26-92 80.7 27 <.01 <.01 -- <01 <.01
11TCO1J 6-25-92 80.4 8.3 <.01 <.01 -- <.01 <.01
11TCO02J 6-25-92 79.0 2.4 <.01 <.01 -- <.01 <.01
11TCO03J 6-25-92 79.7 9.3 <.01 <.01 -- <.01 <.01
Birds
Eared grebe egg 92TLEG4A 7-08-92 -- 10.2 <0.012 <0012 -- <0.012 <0012
92TLEG4B 7-08-92 76.8 9.8 <.008 <008 -- <.008 <.008
92TLEG9A 7-08-92 76.8 8.4 <.008 <008 -- <.008 <.008
92TLEGY9B 7-08-92 76.6 10.6 <.008 <008 -- <.008 <.008
Mallard egg 92M2 7-01-92 29.8 11.0 <.01 <.01 -- <.01 <.01
Western grebe egg 3AG3 6-20-91 74.5 10.1 <.01 <.01 -- <.01 <.01
3AG4 6-20-91 75.8 9.5 <.01 <.01 -- <.01 <.01
3AG7 6-20-91 75.8 9.1 <.02 <.02 -- <.02 <.02
TLG6 6-29-91 76.2 104 <.01 <.01 - <.01 <.01
TLG7 6-29-91 80.8 11.1 <.01 <.01 -- <.01 <.01
TLGS8 6-29-92 77 103 <.01 <.01 -- <.01 01
TLG9 6-29-91 75.4 10.2 <.01 <.01 -- <.01 <.01
TLG10 6-29-91 76.0 9.5 <.01 <.01 - <.01 <.01
92TLWGI 7-08-92 79.9 104 <.01 <.01 - <.01 <.01
92TLWG2A 7-08-92 74.3 10.1 <.01 <.01 -- <.01 <.01
92TLWG2B 7-08-92 777 109 <.01 <.01 -- <.01 <.01
92TLWG3A 7-08-92 80.8 7.6 <.01 <.01 -- <.01 <.0l
92TLWG3B 7-08-92 78.9 7.8 <.01 <.01 - <.01 <.01
92TLWGSA 7-08-92 759 9.8 <.01 <.01 - <.01 <.01
92TLWG6A 7-08-92 77.5 8.5 <.01 <.01 -- <.01 <.01
92TLWGTA 7-08-92 79.1 10.8 <.01 <.01 -- <.01 <.01
92TLWGS 7-08-92 78.8 9.1 <.01 <.01 - <.01 <.01
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Table 17. Moisture content, lipid content, and concentrations of organochlorine compounds in
biological tissue samples, 1990-92--Continued

Sampl Gamma Oxvehl ) ) s > ,
Sample type amp’e Date chlor- xychlor-— 0p p.p PP 0.p p.p 0-p

No. dane dane DDD DDD DDE DDE DDT DDT

Aquatic invertebrates

Chironomid larvae TLCHO7A 8-91 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TLCHO8A 8-91 <.01 <.01 <01 <.01 <.01 <.01 <01 <01
Leeches TLLO7A 8-91 <.01 <.01 <.01 <.01 <.01 <01 <.01 <.01
Fish
Fathead minnow 12FHO1J 6-23-92 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Tui chub CLTCO1A 6-24-92 <.01 <.01 <.01 <.01 <.01 <.01 <01 <.01
CLTCO03J 6-24-92 <.01 <.01 <.01 <01 <.01 <.01 <.01 <.01
2TCO1A 6-24-92 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
2TCO1J 6-24-92 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
2TCO2A 6-24-92 <.01 <.01 <.01 <.01 .01 <.01 <.01 <.01
2TCO3A 6-24-92 <.01 <.01 <.01 <.01 .01 <.01 <.01 <.01
3TCO1J 6-25-92 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
7TCO1J 6-26-92 <.01 <.01 <.01 <.01 <.01 <01 <.01 <.01
7TC02J 6-26-92 <.01 <.01 <.01 <01 <.01 <.01 <.01 <.01
7TCO03J 6-26-92 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <01
11TCO1Y 6-25-92 <.01 <.01 <.01 <01 <.01 <.01 <.01 <.01
11TC02J 6-25-92 <.01 <.01 <.01 <.01 <01 <.01 <.01 <.01
11TC03J 6-25-92 <.01 <.01 <.01 <01 <.01 <.01 <.01 <01
Birds
Eared grebe egg 92TLEG4A 7-08-92 <0.012 <0012 <0.012 <0.012 019 <0.01 <0.01 <0.01
92TLEG4B 7-08-92 <.008 <.008 <.008 <.008 17 <.01 <.01 <.01
92TLEGYSA 7-08-92 <.008 <.008 <.008 <.008 16 <.01 <.01 <01
92TLEGY9B 7-08-92 <.008 <.008 <.008 <.008 .06 <.01 <.01 <.01
Mallard egg 92M2 7-01-92 <.01 <.01 <.01 <.01 .02 <.01 <.01 <.01
Western grebe egg 3AG3 6-20-91 <.01 <.01 <.01 38 93 <.15 <.01 <.01
3AG4 6-20-91 <01 <.01 <.01 .03 35 <01 <.01 <.01
3AG7 6-20-91 <.02 <.02 <.02 .09 .70 <.01 <.01 <.01
TLG6 6-29-91 <.01 <.01 <.01 22 .56 <.01 <.01 <.01
TLG7 6-29-91 <.01 <01 <.01 .36 91 <.01 <.01 <.01
TLG8 6-29-92 <.01 <.01 <.01 .02 .38 <01 <.01 <.01
TLGY 6-29-91 <01 <.01 <.01 .05 52 <.025 <.01 <01
TLG10 6-29-91 <.01 <.01 <.01 18 47 <.01 <.01 <.01
92TLWG1 7-08-92 <.01 <.01 <.01 .06 35 <.01 <01 <.01
92TLWG2A 7-08-92 <.01 <.01 <01 13 42 <01 .03 <.01
92TLWG2B 7-08-92 <.01 <.01 <.01 15 46 <.01 .02 <.01
92TLWG3A 7-08-92 <.01 <.01 <.01 38 91 <.01 02 <.01
92TLWG3B 7-08-92 <.01 <.01 <.01 .36 87 <01 <01 <.01
92TLWGSA 7-08-92 <.01 <.01 <.01 25 7 <.01 <.01 01
92TLWG6A 7-08-92 <.01 <.01 <.01 21 3.0 <01 .04 <01
92TLWGTA 7-08-92 <.01 <.01 <.01 94 2.6 <.01 .02 <.01
92TLWGS 7-08-92 <01 .01 <.01 96 4.6 <01 04 <.01
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Table 17. Moisture content, lipid content, and concentrations of organochlorine compounds in
biological tissue samples, 1990-92--Continued

Sample type Sa;;:sle Date Dieldrin Endrin HCB H:S;i‘;g::r Mirex C;ig::l ;gggr P[Sg]s ’ :}?:r?c
Aquatic invertebrates

Chironomid larvae TLCHO7A 8-91 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <001 <005 <005
TLCHO8A 8-91 <01 <01 <01 <.01 <0l <01 <01 <.05 <.05

Leeches TLLO7A 8-91 <01 <01 <01 <.01 <0l <01 <01 <.05 <.05

Fish

Fathead minnow 12FHO1J 6-23-92  <0.01 <0.01 <0.01 <0.01 <0.01 -- <0.01 <0.1 <0.1

Tui chub CLTCO1A 6-24-92 <01 <.01 <01 <01 <01 - <.01 <1 <l
CLTCO03J 6-24-92 <01 <01 <01 <.01 <01 - <.01 <1 <1
2TCO1A 6-24-92 <01 <01 <01 <.01 <01l -- <.01 <1 <1
2TCO01J 6-24-92 <01 <01l <01 <.01 <0l - <.01 <1 <1
2TCO2A 6-24-92 <01 <.01 <.01 <.01 <0l - <.01 <.1 <1
2TCO3A 6-24-92 <.01 <0l <01 <.01 <0l - <.01 <.1 <.1
3TCO01) 6-25-92 <01 <.01 <.01 <01 <01 - <.01 <.1 <1
TTCO01) 6-26-92 <01 <.01 <.01 <.01 <0l - <.01 <.1 <1
7TC02) 6-26-92 <.01 <0l <01 <.01 <0l - <.01 <.1 <1
7TC03) 6-26-92 <01 <.01 <.01 <.01 <0l - <.01 <.1 <1
11TCO1) 6-25-92 <01 <01 <01 <.01 <01 - <01 <.1 <.1
11TC02) 6-25-92 <.01 <0l <01 <.01 <0l - <.01 <.1 <.1
11TCO03J 6-25-92 <.01 <0l <01 <.01 <0l - <.01 <.1 <.1

Birds

Eared grebe egg 92TLEG4A 7-08-92 <0.01 <0.01 <0.01 <0.01 <001 - <0.01 <0.1 <0.1
92TLEG4B 7-08-92 <.01 <.01 <.01 <01 <01 - <.01 <1 <1
92TLEG9A 7-08-92 <.01 <0l <01 <.01 <01 -- <.01 <.1 <1
92TLEG9B 7-08-92  <.01 <01 <01 <.01 <01 -- <.01 <.1 <1

Mallard egg 92M2 7-01-92 <.01 <.01 <.01 <.01 <01l -- <.01 <1 <1

Western grebe egg 3AG3 6-20-91 02 <0l <01 <01 <01t - .03 82 <.1
3AG4 6-20-91 <.01 <01 <01 <.01 <01l - 01 49 <1
3AG7 6-20-91 <.01 <01 <01 <.01 <01l - <.01 23 <1
TLG6 6-29-91 03 <.01 01 <.01 <0l -- .05 1.37 <1
TLG7 6-29-91 01 <01 <01 <.01 <0l - 02 4 <.1
TLGS8 6-29-92 <.01 <01 <01 <.01 <0l - <.01 38 <1
TLG9 6-29-91  <.01 <0l <01 <.01 <0l - 02 .99 <1
TLG10 6-29-91 <.01 <.01 01 <.01 <0l - 01 27 <1
92TLWGI 7-08-92 <.01 <0l <01 <.01 <0l - 01 38 <.1
92TLWG2A  7-08-92 <.01 <.01 .01 <.01 <0l - 02 2 <.1
92TLWG2B  7-08-92 .01 <.01 .01 <.01 <0l - .02 22 <1
92TLWG3A  7-08-92 <.0t <.01 01 <01 <0l - .03 14 <1
92TLWG3B 7-08-92 <.01 <01 <01 <.01 <0l - .03 1.5 <1
92TLWGSA 7-08-92 <01 <01 <01 <.01 <01l - .07 38 <1
92TLWG6A  7-08-92 <.01 <01l <01 <.01 <0l - .05 .89 <1
92TLWGT7A 7-08-92 <.01 <.01 01 <.01 <0t - .09 .59 <1
92TLWGS 7-08-92 <.01 <.01 04 01 <0l - .10 3.1 <1
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Table 17. Moisture content, lipid content, and concentrations of organochlorine compounds in
biological tissue samples, 1990-92--Continued

Moisture Lipid Alpha-
Sample type Sample Date content content BHC BHC  BHC BHC chlor-
No. (percent) (percent) alpha beta delta  gamma dane
Birds-Continued
White-faced ibis egg Il 7-20-90 83.0 6.1 <0.01 0.01 <0.01 <0.01 <0.01
12 7-20-90 82.0 52 <.01 .08 <0l <01 <.01
I3 7-20-90 82.0 53 <.01 01 <01l <01 <.01
14 7-20-90 82.5 6.2 <.01 .06 <0l <.01 <.01
I5 7-20-90 84.5 4.1 <.01 <.01 <01 <.01 <.01
LKI12AI1 7-01-91 79.5 6.1 <.01 09 -- <.01 <.01
LK12AI2 7-01-91 84.3 5.7 <.01 <.01 -- <.01 <.01
LK12AI5 7-01-91 82.9 6.1 <.01 <.01 -- <.01 <.01
LKI12AI10  7-01-91 79.3 54 <.01 04 -- <.01 <.01
LKI12AI11 7-01-91 81.7 3.6 <.01 <.01 -- <.01 <.01
LKI12AI12  7-01-91 80.2 8.6 <.01 <.01 -- <.01 <.01
92LKI1 6-24-92 85.4 15.0 <.01 <.01 -- <.01 <.01
92LKI2 6-24-92 82.9 5.1 <.01 <.01 -- <.01 <01
92LKI3 6-24-92 84.9 10.5 <.01 <.01 -- <.01 <.01
92LKI4 6-24-92 83.8 37 <.01 <.01 -- <.01 <.01
92LKIS 6-24-92 84.3 38 <.01 <.01 -- <.01 <.01
92LKI6 6-24-92 84.8 44 <.01 <.01 -- <.01 <.01
92LKI7 6-24-92 82.4 5.0 <.01 <.01 - <.01 <.01
92LKI8 6-24-92 83.1 6.0 <.01 <.01 -- <.01 <.01
92LKI9 6-24-92 83.5 6.1 <.01 <.01 -- <.01 <.01
92LKI10 6-24-92 81.3 55 <.01 <.01 -- <.01 <.01
White-faced ibis nestling 16Y 7-02-90 77.5 1.3 <.01 <.01 <0l <01 <.01
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Table 17. Moisture content, lipid content, and concentrations of organochlorine compounds in
biological tissue samples, 1990-92--Confinued

Samol Sample D Gz}almma Oxychlor-  o,p’ p.p’ p.p’ o,p’ p.p’ o,p’
ample type No. ate Cda]g; - dmme DDD DDD DDE DDE DDT DDT
Birds--Continued

White-faced ibis egg I1 7-20-90 <0.01 0.04 <0.01 <0.01 13 <0.01 <0.01 <0.01
12 7-20-90 <.01 .01 <01 <01 14 <.01 <.01 <.01

13 7-20-90 <.01 .01 <.01 <01 1.2 <.01 .04 <01

14 7-20-90 <01 .01 <.01 01 1.9 <.01 <.01 <01

IS 7-20-90 <.01 .02 <.01 .05 34 <.01 <01 <01

LKI12AIl 7-01-91 <.01 .07 <.01 .08 9.08 <.01 27 <.01

LKI12AI2 7-01-91 <01 .03 <.01 26 13.36 <01 <.01 <01

LKI12AI5 7-01-91 <.01 .04 <01 29 14.14 <.01 <01 <.01

LKI12AI10 7-01-91 <.01 <01 <01 .02 .68 <01 <.01 <01

LKI12AI11 7-01-91 <01 <01 <01 22 19.71 <01 <01 <.01

LKI12AI12 7-01-91 <01 <.01 <.01 <.01 .46 <.01 <01 <01

92LKI1 6-24-92 <.01 <.01 <.01 <01 1.5 <.01 <.01 <01

92LKI2 6-24-92 <01 <01 <.01 <01 8.1 <01 13 <01

921 KI3 6-24-92 <01 <01 <.01 <01 2.5 <01 1.0 <.01

921 KI4 6-24-92 <01 <01 <01 <01 29 <01 <.01 <.01

92LKI5 6-24-92 <.01 <.01 <.01 <.01 85 <.01 <.01 <.01

92LKI6 6-24-92 <.01 <.01 <.01 <.01 9.7 <.01 13 <.01

92LKI7 6-24-92 <.01 .03 <01 <01 .6 <.01 <.01 <.01

92LKI8 6-24-92 <.01 <01 <01 <01 11.0 <.01 22 <.01

92LKI9 6-24-92 <01 .02 <.01 <.01 34 <01 05 <.01

92LKI10 6-24-92 <.01 <.01 <.01 <01 32 <01 .02 <01

White-faced ibis nestling 16Y 7-02-90 <.01 <01 <.01 01 .16 <.01 01 <01
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Table 17. Moisture content, lipid content, and concentrations of organochliorine compounds in
biological tissue samples, 1990-92--Continued

Sample 1 . Heptachlor . cis-Non t-Non- PCBs, Toxa-
Sample type No. Date Dieldrin Endrin HCB epoxide Mirex achlor achlor total phene
Birds--Continued

White-faced ibis egg It 7-20-90  0.02 <0.01  0.57 003 <001 <0.01 0.03 034 <0.1
12 7-20-90 <01 <.01 .01 01 <0l <01 01 31 <1

I3 7-20-90 .02 <.01 21 01 <0l <01 02 <l <1

14 7-20-90 03 <0l <01 01 <01 <01 01 <1 <1

IS 7-20-90 03 <.01 12 02 <01 <01 03 .84 <1

LK12AI1 7-01-91 20 <.01 02 09 <0l - 17 <1 <1

LK12AI2 7-01-91 17 .05 45 05 <0l - 08 <l <1

LKI12AI5 7-01-91 A1 Jd1 8.02 .08 <0l - 10 13 <1

LK12AI10 7-01-91 <01 <01 <01 01 <01 -- 02 <1 <1

LK12AI11 7-01-91 22 <.01 .06 <.01 <01 - 04 <1 <1

LK12AI12 7-01-91  <.01 <.01 01 <.01 <01 - <.01 <.1 <.1

92LKI1 6-24-92 <01 <.01 .02 <.01 <01 - <.01 <.1 <.1

92LKI2 6-24-92 2 02 A2 01 <01 - 02 <1 <1

92LKI3 6-24-92 07 <.01 19 12 <01 - 03 <1 <1

92LKI4 6-24-92 <01 <0l <01 <.01 <01 - <.01 <.1 <1

92LKIS 6-24-92 <01 <01 <01 <.01 <01 - <.01 <1 <.l

92LKI6 6-24-92 04 <.01 24 <.01 <01 -- 02 <1 <1

921 K17 6-24-92 01 <.01 03 01 <0l - 13 1.5 <.1

92LKI8 6-24-92 A2 06 1 03 <01 - 03 <1 <1

92LKI9 6-24-92 03 <.01 02 .04 <01 -- 02 <1 <.l

92LKI10 6-24-92 <01 <0l <0t <.01 <01 - <.01 <1 <.l

White-faced ibis nestling 16Y 7-02-90 <.01 <01 <01 <.01 <01 <01 <01 <1 <.1
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Table 18. Cholinesterase (ChE) activity of water-
fowl brain tissue collected, 1991-92

[Sample number refers to Fish and Wildlife Service
identification number; no specific site locations given for
these samples. ChE activity is expressed as micromoles of
substrate hydrolyzed per minute per gram of tissue. LK is
Lower Klamath National Wildlife Refuge. TL is Tule Lake
National Wildlife Refuge]

Sample Sample S ChE
type No. ex activity
1991
Gadwall LK91-000X unknown 11.18
Gadwall LK91-0010 F 11.12
Gadwall LK91-0019 unknown 15.73
Gadwall LK91-0020 M 14.04
Gadwall LK91-0029 M 12.81
Lesser scaup LK91-0024 F 10.73
Mallard LK91-00X2 F 8.71
Mallard LK91-00X3 F 10.92
Mallard LK91-0009 M 8.19
Mallard LK91-0011 M 11.38
Mallard LK91-0012 unknown 8.00
Mallard LK91-0013 F 9.36
Mallard LK91-0014 F 6.11
Mallard LK91-0015A F 10.97
Mallard LK91-0015B F 12.55
Mallard LK91-0017 F 10.53
Mallard LK91-0018 M 5.72
Mallard LK91-0022 M 12.35
Mallard LK91-0031 F 12.22
Ruddy duck LK91-0025 F 13.46
1992

Mallard LK92-27 F 13.00
Mallard LK92-28 F 15.34
Mallard LK92-29 F 13.65
Mallard LK92-30 M 16.25
Mallard LK92-31 M 15.60
Mallard LK92-32 F 11.44
Northern shoveler LK92-33 M 16.90
Northern shoveler LK92-34 M 13.70
Mallard TL92-1 F 12.35
Mallard TL92-2 M 13.39
Mallard TL92-3 M 11.05
Mallard TL92-5 M 11.70
Mallard TL92-7 F 14.95
Mallard TL92-8 F 11.70
Mallard TL92-17 M 12.09
Mallard TL92-21 F 13.65
Mallard TL92-22 M 10.79
Mallard TL92-24 M 13.65
Mallard TL92-25 M 15.60
Mallard TL92-26 M 11.05
Northern shoveler TL92-10 F 17.29
Northern shoveler TL92-11 F 12.61
Pintail TL92-6 F 13.65
Pintail TL92-9 F 12.74
Pintail TL92-13 M 13.00
Pintail TL92-16 F 12.22
Pintail TL92-23 M 14.95
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Table 19. Eggshell thickness of avian eggs collected, 1990-92

{Sample locations described in table 2. Values for eggshell thickness in millimeters, accurate to 0.01 mm, third fractional
digit estimated]

Sample Sample Eggshell Sample Sample Eggshell
type No. Date thickness type no. Date thicgkness
American avocet 4BAl 6-15-91 0.240 Western grebe-- TLG2 6-29-91 496
4BA2 6-15-91 .240 Continued TLG3 6-29-91 498
4BA3 6-15-91 251 TLG4 6-29-91 513
4BA4 6-15-91 235 TLGS 6-29-91 463
4BA6 6-15-91 .266 TLG6 6-29-91 416
4BA7 6-15-91 239 TLG7 6-29-91 435
4BAS 6-15-91 258 TLGS 6-29-91 415
4BA9 6-15-91 254 TLG9 6-29-91 .482
TLG10 6-29-91 448
American coot 7AC1 8-15-91 330 92TLWGI1 6-08-92 354
TAC2 8-15-91 341 92TLWG2A  6-08-92 402
7AC3 8-15-91 344 92TLWG2B  6-08-92 396
TAC4 8-15-91 302 92TLWG3A  6-08-92 .389
TACS 8-15-91 313 92TLWG3B 6-08-92 406
LK12CC1 6-29-91 325 92TLWGS5A  6-08-92 411
LK12CC2 6-29-91 336 92TLWG6A  6-08-92 425
LK12CC3 6-29-91 331 92TLWGTA  6-08-92 .454
LK12CC4 6-29-91 341 92TLWG8 6-08-92 411
LK12CC5 6-29-91 .284
White-faced ibis 11 7-02-90 316
Eared grebe 92TLEG4A  7-08-92 304 12 7-02-90 .320
92TLEG4B  7-08-92 302 I3 7-02-90 .343
92TLEGY9A  7-08-92 288 I4 7-02-90 295
92TLEGY9B  7-08-92 290 IS 7-02-90 315
LKI12AI2 7-01-91 284
Mallard M441 5-16-90 359 LK12AI3 7-01-91 282
M447 5-15-90 346 LK12AI4 7-01-91 279
M459A 5-15-90 316 LKI12AI5 7-01-91 291
M459B 5-15-90 317 LK12AI7 7-01-91 .331
M499A 6-12-90 .330 LKI12AI8 7-01-91 304
M499B 6-12-90 318 LKI12AI9 7-01-91 297
MS16A 6-08-90 326 LK12AI10 7-01-91 316
MS516B 6-08-90 342 LKI12AI11 7-01-91 247
M563 6-19-90 374 LK12AI12 7-01-91 332
MS574 6-19-90 363 92LKI1 6-24-92 310
92LKI2 6-24-92 334
Western grebe 3AG1 6-20-91 443 92LKI3 6-24-92 308
3AG2 6-20-91 .390 92LKI4 6-24-92 319
3AG3 6-20-91 407 92LKIS 6-24-92 301
3AG4 6-20-91 420 92LKI6 6-24-92 297
3AGS5 6-20-91 409 92LKI7 6-24-92 323
3AG6 6-20-91 399 92LKI8 6-24-92 270
3AG7 6-20-91 499 92LKI9 6-24-92 313
TLGI1 6-29-91 466 92LKI10 6-24-92 309
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Table 20. Benthic invertebrate surveys, 1990-91

[See figure 1 for site locations.]
Following are notes regarding taxonomic entries.

Coelenterata: few specimens were found. All belong to the genus Hydra.
Oligochaeta: minimum of three species were found, representing at least two families, Lumbriculidae and Naididae.

Hirudinea: at least two species of Glossiphoniidae were found including a widespread and easily recognizable species,
Helobdella stagnalis (L.). Erpobdellidae may be represented by more than one species.

Gastropoda: only one species of Valvatidae, Valvata sp., probably only one species of Hydrobiidae, one to three species
of Lymnaeidae, more than one species of Physidae, and six or more species of Planorbidae are
represented in the samples.

Pelecypoda: at lease two species were found.

Ephemeroptera: only one species of Caenidae, Caenis sp., was found. All Baetidae able to be keyed to genus
(specimens with gills and/or head and caudal appendages intact) were identified as Callibaetis sp.
There may be more than one genus (most likely Baetis) and more than one species of Callibaetis,
however. Only a single species of Ephemeridae was present, Hexagenia sp., and it appears to be
confined to Clear Lake and a short stretch of Lost River just below the Clear Lake Dam.

Trichoptera: only one genus, Oecetis sp., was found. One, possibly two, species occur within the study area.

Coleoptera: a single species of Haliplidae was found, Haliplus sp., represented mainly by larvae. Few specimens, but
several species, of Dytiscidae were found. Most sample sites were too deep for most aquatic
coleopteran species.

Chironomidae: many specimens from the 1990 samples were identified to genus. The dominate genus within the study
area is Chironomus. Other common genera within the study area are Cryptochironomus,
Cryptotendipes, Glyptotendipes, Einfeldia, Microtendipes, Cricotopus, and Psectrocladius. Only one
to a very few specimens of Paramerina, Rheotanytarsus, Cladopelma, Dicrotendipes,
Goeldichironomus, Paralanterborniella, Polypedilum, and Corynoneura were found.

Cladocera, Corixidae, and Ephydridae (pupae): also found in samples, but not included because they occur primarily in
the water column or at the water surface, rather than on or within the substrate, and entered the
sampling apparatus as it traveled through the water column to the substrate. This is also true of adult
Coleoptera to some extent. Organisms occurring on vegetation anchored to the substrate, such as
gastropods and baetids, are included and are considered part of the benthic community because they
do not surface for air and often occur very near to or on the substrate. Floating and emergent
vegetation was avoided while sampling.
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals

Taxonomic entry Replicate number

Taxonomic entry

Individuals

Replicate number

i

2 3

1 2 3
Site 1
Sampling date: June 20, 1991
Coelenterata 0 1 0
Platyhelminthes
Tubellaria 2 17 1
Nematoda 29 18 13
Annelida
Oligochaeta 59 52,700 970
Hirudinea
Erpobdellidae 0 31 9
Glossiphoniidae 2 12 103
Mollusca
Gastropoda
Valvatidae 0 2 1
Hydrobiidae 30 73 535
Planorbidae 0 2 2
Pelecypoda 21 346 381
Arthropoda
Crustacea
Conchostraca 0 1 0
Copepoda 0 0 5
Amphipoda 16 25 0
Isopoda 0 14 0
Chelicerata
Hydrachnellae 0 1 0
Insecta
Diptera
Chironomidae 47 0 2

Sampling date: July 23, 1991

Nematoda 1 3 1
Annelida
Oligochaeta 4 9 7
Hirudinea
Erpobdellidae 0 1 0
Mollusca
Gastropoda
Hydrobiidae 107 44 17
Planorbidae 2 0 0
Pelecypoda 1 0 1
Arthropoda
Crustacea
Amphipoda 1 1 1
Insecta
Diptera
Chironomidae 5 1 4

Site 1--Continued
Sampling date: August 12, 1991

Coelenterata
Platyhelminthes
Tubellaria
Nematoda
Annelida
Oligochaeta
Hirudinea
Erpobdellidae
Mollusca
Gastropoda
Valvatidae
Hydrobiidae
Planorbidae
Pelecypoda
Arthropoda
Crustacea
Amphipoda
Insecta
Diptera
Simuliidae
Chironomidae

Site 2

Sampling date: June 13, 1991

Nematoda
Annelida
Oligochaeta
Hirudinea
Erpobdellidae
Glossiphoniidae
Mollusca
Gastropoda
Valvatidae
Arthropoda
Crustacea
Copepoda
Amphipoda
Chelicerata
Hydrachnellae
Insecta
Diptera
Chironomidae

0 0 4
0 0 4
8 0 4
0 8 8
4 0 0
0 4 4
232 112 252
0 0 12
12 4 0
4 0 12
0 0 4
28 12 20
4 0 0
1,376 464 816
4 0 4
0 8 20
0 8 16
0 0 4
4 16 8
4 0 0
12 4 0
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Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals Individuals

Taxonomic entry Replicate number Taxonomic entry Replicate number

1 2 3 1 2 3

Site 2--Continued
Sampling date: July 30, 1991

Site 2--Continued
Sampling date: August 13, 1991--Continued

Nematoda 56 104 32 Arthropoda--Continued
Annelida Chelicerata
Oligochaeta 484 876 200 Hydrachnellae 5 3 8
Hirudinea Insecta
Erpobdellidae 0 0 4 Ephemeroptera
Glossiphoniidae 32 68 60 Caenidae 2 1 0
Mollusca Baetidae 7 13 13
Gastropoda Odonata
Valvatidae 4 24 60 Aeshnidae 0 0 1
Planorbidae 0 4 0 Libellulidae 1 0 0
Pelecypoda 0 0 16 Coenagrionidae 2 3 5
Arthropoda Coleoptera
Crustacea Haliplidae 5 4 0
Conchostraca 0 4 4 Dytiscidae 0 0 1
Copepoda 36 4 56 Diptera
Amphipoda 0 0 12 Ceratopogonidae 0 5 1
Chelicerata Chironomidae 79 58 45
Hydrachnellae 0 96 4
Insecta
Coleoptera Site 3
Haliplidae 16 16 0 Sampling date: June 13, 1991
Diptera
Chironomidae 52 84 152 Coelenterata 1 1 0
Platyhelminthes
Tubellaria 1 0 0
Sampling date: August 13, 1991 Nematoda 33 17 33
Annelida
Coelenterata 0 4 24 Oligochaeta 358 262 263
Platyhelminthes Hirudinea
Tubellaria 1 11 10 Erpobdellidae 0 3 2
Nematoda 117 97 27 Glossiphoniidae 7 4 2
Annelida Mollusca
Oligochaeta 592 1,523 545 Gastropoda
Hirudinea Hydrobiidae 0 1 2
Erpobdellidae 1 0 0 Planorbidae 1 0 0
Glossiphoniidae 61 107 20 Pelecypoda 1 3 2
Mollusca Arthropoda
Gastropoda Crustacea
Valvatidae 29 30 24 Conchostraca 16 1 2
Physidae 2 3 0 Copepoda 5 1 0
Planorbidae 8 7 8 Amphipoda 4 3 2
Pelecypoda 6 6 3 Chelicerata
Arthropoda Hydrachnellae 2 0 1
Crustacea Insecta
Conchostraca 0 10 4 Ephemeroptera
Copepoda 137 183 91 Caenidae 4 0 3
Amphipoda 5 18 36 Odonata
Coenagrionidae 1 0 2
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals

Replicate number

Individuals

Taxonomic entry Replicate number

1 2 3 1 2 3

Taxonomic entry

Site 3--Continued
Sampling date: August 13, 1991--Continued

Site 3--Continued
Sampling date: June 13, 1991--Continued

Arthropoda--Continued Mollusca
Insecta--Continued Gastropoda
Diptera Valvatidae 0 1 0
Chironomidae 146 27 69 Hydrobiidae 12 12 3
Lymnaeidae 2 0 0
’ Physidae 1 0 1
Sampling date: July 30, 1991 Planorbidae 4 5 6
3
Platyhelminthes Arg;f;gg: a2 ’ ¢
Tubellaria 72 278 84 Crustacea
Nematoda 328 20 14 Conchostraca 0 0 2
Annelida
0 14
Oligochaeta 1,828 270 134 g‘r;{’;g;;,‘(‘,za 205
Hirudinea ) Chelicerata
Erpobdellidae 8 6 0 Hydrachnellae 1 6 2
Glossiphoniidae 28 16 10 Insecta
Mollusca Diptera
Gastropoda i i 2
o e 5 0 0 Chironomidae 0 3
Hydrobiidae 14 10 13 Site 4
Lymnaeidae 2 0 0 : .
Physida . 14 " Sampling date: August 19, 1991
Planorbidae 18 18 7
Coelenterata 12 4 28
l;ilecypoda 6 8 2 Platyhelminthes
Arthropoda Tubellaria 192 1,132 36
Crustacea Nematoda 0 0 92
Conchostraca 2 4 0 Annelida
Copepoda 14 42 0 Oligochaeta 628 1,476 804
Amphipoda 4 6 0 Hirudinea
Chelicerata i
Erpobdellidae 0 8 0
: Hydrachnellae 8 8 3 Glossiphoniidae 16 84 36
nsgga Mollusca
oOnata Gastropoda
Coenagrionidae 0 2 0 Valvatidae 8 92 0
Coleoptera Hydrobiidae 24 164 0
DHaliplidae 0 4 0 L)Bf/mnaeidae 4 0 0
iptera i 4 0
Chironomidac 0 14 1 Physidae e 8 o
Pelecypoda 144 132 0
hr
Sampling date: August 13, 1991 Artcrggt(;g:a
4 4] 0
Coelenterata 0 8 50 gggzlggzt:aca 0 4 0
Platyhelminthes 0 12
Tubellaria 15 172 175 ﬁg{’;g;;‘};a s6 152 384
Nematoda 63 31 28 Chelicerata
Annelida
4 4
Oligochacta 198 - 162 Insggft(;rachnellae 4
Hirudinea
Erpobdellidae 8 0 1 E%‘:xg:gtm 0 0 12
Glossiphoniidae 18 3 4 Baetidae 0 0 16
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals Individuals

Replicate number Taxonomic entry Replicate number

1 2 3 1 2 3

Taxonomic entry

Site 5--Continued
Sampling date: July 30, 1991--Continued

Site 4--Continued
Sampling date: August 19, 1991--Continued

Arthropoda--Continued
Insecta--Continued

Arthropoda--Continued
Insecta--Continued

Odonata Coleoptera
Coenagrionidae 0 0 12 Haliplidae 0 0 8
Diptera Diptera
Ceratopogonidae 0 0 4 Chironomidae 20 12 34
Chironomidae 4 4 28
Sampling date: August 12, 1991
Site §
Sampling date: June 13, 1991 Coelenterata 0 0 8
Platyhelminthes
Annelida Tubellaria 0 0 16
Oligochaeta 48 128 4 Nematoda 12 8 4
Hirudinea Annelida
Erpobdellidae 0 8 0 Oligochaeta 584 608 1,156
Glossiphoniidae 4 0 4 Hirudinea
Arthropoda Erpobdellidae 32 4 8
Insecta Glossiphoniidae 56 0 36
Diptera Mollusca
Chironomidae 0 4 0 Gastropoda
Valvatidae 4 2 76
Lymnaeidae 4 0 24
Physidae 0 0 4
Sampling date: July 30, 1991 Planorbidae 4 0 48
Pelecypoda 0 2 0
Nematoda 12 24 24 Arthropoda
Annelida Crustacea
Oligochaeta 548 720 1,220 Conchostraca 12 0 20
Hirudinea Copepoda 0 0 104
Erpobdellidae 4 0 36 Amphipoda 4 22 224
Glossiphoniidae 8 0 16 Insecta
Mollusca Ephemeroptera
Gastropoda Caenidae 0 0 8
Valvatidae 0 0 4 Baetidae 0 4 16
Planorbidae 0 0 4 Coleoptera
Pelecypoda 4 0 0 Haliplidae 0 0 4
Arthropoda Dytiscidae 0 0 8
Crustacea Diptera
Conchostraca 4 4 20 Ceratopogonidae 0 2 28
Copepoda 8 0 12 Chironomidae 0 6 8
Amphipoda 4 0 12
Chelicerata
Hydrachnellae 4 0 0 Site 6
Insecta ' Sampling date: August 19, 1991
Ephemeroptera
Baetidae 0 0 8 Coelenterata 0 20 12
Odonata Nematoda 52 212 152
Coenagrionidae 0 0 4 Annelida
Oligochaeta 2,044 1,324 280
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals Individuals
Taxonomic entry Replicate number Taxonomic entry Replicate number
1 2 3 1 2 3
Site 6--Continued Site 7--Continued

Sampling date: August 19, 1991--Continued Sampling date: June 13, 1991--Continued

Annelida--Continued
Hirudinea
Erpobdellidae 4 4
Glossiphoniidae 40 88
Mollusca
Gastropoda
Valvatidae
Lymnaeidae
Physidae
Planorbidae
Pelecypoda
Arthropoda
Crustacea
Conchostraca 0 16
Ostracoda 4 4
Copepoda 32 8
Amphipoda 16 16
Insecta
Ephemeroptera
Caenidae 0 0
Baetidae 4 20
Odonata
Coenagrionidae 4 0
Coleoptera
Haliplidae 0 8
Diptera
Ceratopogonidae 0
Chironomidae 12

NO OO N
O OO PN

[oey

x® A

Site 7
Sampling date: June 13, 1991

Nematoda 41 4?2
Annelida
Oligochaeta 64 671
Hirudinea
Erpobdellidae 1
Glossiphoniidae 20
Mollusca
Gastropoda
Valvatidae
Lymnaeidae
Planorbidae
Pelecypoda
Anthropoda
Crustacea
Conchostraca 6
Copepoda 10

O ==
N = N o=

— OO

12

16
36

112

88
2,471

18

NO NN

— NI

Arthropoda--Continued
Crustacea--Continued
Amphipoda
Chelicerata
Hydrachnellae
Insecta
Ephemeroptera
Caenidae
Baetidae
Coleoptera
Hydrophilidae
Diptera
Chironomidae

Sampling date:

Platyhelminthes
Tubellaria
Nematoda
Annelida
Oligochaeta
Hirudinea
Erpobdellidae
Glossiphoniidae
Mollusca
Gastropoda
Valvatidae
Lymnaeidae
Physidae
Pelecypoda
Arthropoda
Crustacea
Conchostraca
Copepoda
Amphipoda
Chelicerata
Hydrachnellae
Insecta
Ephemeroptera
Caenidae
Baetidae
Coleoptera
Haliplidae
Dytiscidae
Hydrophilidae
Diptera
Chironomidae

4 5
0 0
4 6
0 0
0 1
187 286

July 30, 1991

1 0
28 90
84 1,498

0 4
75 26
34 6

1 0

1 0

2 0

0 0
19 0
48 0

2 2

0 0

1 0

4 0

0 0

0 0

9 4

11

-0

(o) W e ]

- N Wn o

488
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals

Taxonomic entry Replicate number

1 2 3

Individuals

Taxonomic entry

Replicate number

1

2 3

Site 7--Continued
Sampling date: August 12, 1991

Nematoda 127 60 5
Annelida
Oligochaeta 1,765 167 381
Hirudinea
Erpobdellidae 47 22 13
Glossiphoniidae 42 124 55
Mollusca
Gastropoda
Valvatidae 1 18 5
Lymnaeidae 1 5 0
Physidae 1 8 2
Planorbidae 0 0 2
Pelecypoda 7 1 0
Arthropoda
Crustacea
Conchostraca 2 2 0
Copepoda 3 13 0
Amphipoda 0 12 10
Chelicerata
Hydrachnellae 0 2 1
Insecta
Ephemeroptera
Caenidae 0] 3 0
Baetidae 4 39 48
Odonata
Coenagrionidae 0 3 0
Coleoptera
Haliplidae 0 3 1
Dytiscidae 0 4 1
Diptera
Chironomidae 0 7 0
Site 9
Sampling date: June 20, 1991
Nematoda 9 43 9
Annelida
Oligochaeta 75 144 30
Hirudinea
Glossiphoniidae 1 13 4
Arthropoda
Crustacea
Conchostraca 0 2 2
Copepoda 0 10 1
Chelicerata
Hydrachnellae 1 2 1
Insecta
Ephemeroptera
Caenidae 1 0 0
Baetidae 0 1 0

Site 9--Continued

Sampling date: June 20, 1991--Continued

Arthropoda--Continued
Insecta--Continued

Diptera
Chironomidae 1,209 897 1,180
Sampling date: July 30, 1991
Nematoda 4 3 3
Annelida
Oligochaeta 230 210 280
Hirudinea
Erpobdellidae 0 1 3
Glossiphoniidae 2 22 3
Arthropoda
Crustacea
Conchostraca 2 0 0
Copepoda 2 1 0
Amphipoda 24 7 16
Insecta
Coleoptera
Dytiscidae 0 1 0
Diptera
Chironomidae 100 50 9
Sampling date: August 12, 1991
Nematoda 2 2 1
Annelida
Oligochaeta 168 181 89
Hirudinea
Erpobdellidae 2 2 1
Glossiphoniidae 178 209 89
Mollusca
Gastropoda
Valvatidae 0 2 0
Physidae 0 5 0
Arthropoda
Crustacea
Copepoda 5 0
Amphipoda 12 55 11
Chelicerata
Hydrachnellae 1 0 0
Insecta
Ephemeroptera
Baetidae 0 5 0
Coleoptera
Haliplidae 0 1 0
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Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals Individuals
Taxonomic entry Replicate number Taxonomic entry Replicate number
1 2 3 1 2 3
Site 10 Site 11--Continued
Sampling date: August 19, 1991 Sampling date: June 13, 1991--Continued
Coelenterata 24 8 16 Mollusca
Platyhelminthes Gastropoda
Tubellaria 8 12 0 Planorbidae 4 4 0
Nematoda 4 0 42 Arthropoda
Annelida Crustacea
Oligochaeta 498 8 528 Conchostraca 8 0 0
Hirudinea Copepoda 148 108 58
Erpobdellidae 14 0 12 Amphipoda 0 0 6
Glossiphoniidae 94 162 84 Chelicerata
Mollusca Hydrachnellae 4 4 2
Gastropoda Insecta
Valvatidae 22 72 56 Ephemeroptera
Lymnaeidae 4 6 0 Caenidae 16 12 12
Physidae 2 6 6 Odonata
Planorbidae 10 16 14 Coenagrionidae 0 0 2
Pelecypoda Diptera
Arthropoda Chironomidae 48 96 14
Crustacea
Conchostraca 14 0 4
Ostracoda 0 0 2 Sampling date: July 23, 1991
Copepoda 70 46 28
Amphipoda 58 130 26 Nematoda 0 2 0
Chelicerata Annelida
Hydrachnellae 104 0 68 Oligochaeta 928 1,800 162
Insecta Hirudinea
Ephemeroptera Erpobdellidae 16 6 0
Caenidae 4 10 0 Glossiphoniidae 144 88 14
Baetidae 12 18 8 Mollusca
Odonata Gastropoda
Coenagrionidae 10 6 8 Lymnaeidae 16 0 0
Coleoptera Planorbidae 0 0 4
Dytiscidae 0 2 0 Arthropoda
Diptera Crustacea
Ceratopogonidae 4 0 0 Conchostraca 0 8 8
Chironomidae 10 2 4 Copepoda 24 50 28
Amphipoda 28 4 0
Chelicerata
Site 11 Hydrachnellae 16 4 4
Sampling date: June 13, 1991 Insecta
Ephemeroptera
Coelenterata 0 12 0 Caenidae 4 12 2
Nematoda 8 0 0 Baetidae 0 8 6
Annelida Odonata
Oligochaeta 776 840 558 Coenagrionidae 4 0 0
Hirudinea Coleoptera
Glossiphoniidae 72 28 68 Haliplidae 20 24 2
Diptera
Chironomidae 56 36 12
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Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals

Taxonomic entry Replicate number

Taxonomic entry

Individuals

Replicate number

1 2 3 1 2 3
Site 11--Continued Site 12--Continued
Sampling date: August 12, 1991 Sampling date: August 24, 1990--Continued
Annelida Arthropoda--Continued
Oligochaeta 1,102 4,920 24 Insecta
Hirudinea Ephemeroptera
Erpobdellidae 10 24 1 Caenidae 1 0 0
Glossiphoniidae 76 168 0 Coleoptera
Mollusca Haliplidae 1 1 0
Gastropoda Dytiscidae 1 0 0
Lymnaeidae 4 36 12 Diptera
Physidae 2 24 1 Chironomidae 56 13 42
Planorbidae 4 66 0
Arthropoda
Crustacea Sampling date: June 20, 1991
Conchostraca 0 8 1
Copepoda 24 58 8 Coelenterata 0 2 0
Amphipoda 0 88 2 Nematoda 252 0 6
Chelicerata Annelida
Hydrachnellae 8 62 7 Oligochaeta 1,136 138 79
Insecta Hirudinea
Ephemeroptera Erpobdellidae 8 0 0
Caenidae 8 10 1 Glossiphoniidae 0 4 0
Baetidae 2 24 5 Mollusca
Odonata Gastropoda
Coenagrionidae 0 10 0 Planorbidae 0 2 0
Coleoptera Arthropoda
Haliplidae 8 30 7 Crustacea
Diptera Conchostraca 20 24 2
Chironomidae 20 54 46 Ostracoda 516 8 0
Copepoda 1,156 234 1,260
Amphipoda 12 6 0
Site 12 Chelicerata
Sampling date: August 24, 1990 Hydrachnellae 4 2 0
Insecta
Nematomorpha 0 0 1 Ephemeroptera
Nematoda 2 1 1 Baetidae 0 2 0
Annelida Coleoptera
Oligochaeta 5 0 28 Dytiscidae 0 2 0
Hirudinea Diptera
Erpobdellidae 0 0 1 Chironomidae 408 170 482
Glossiphoniidae 0 2 4
Mollusca
Gastropoda Sampling date: July 23, 1991
Planorbidae 5 0 3
Arthropoda Nematoda 52 26 2
Crustacea Annelida
Conchostraca 0 1 3 Oligochaeta 934 132 8
Copepoda 7 9 7 Hirudinea
Amphipoda 2 1 1 Glossiphoniidae 49 2 2
Chelicerata Mollusca
Hydrachnellae 1 0 1 Gastropoda
Planorbidae 1 2 0

Table 20 113



Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals Individuals

Taxonomic entry Replicate number Taxonomic entry Replicate number

1 2 3 1 2 3

Site 13
Sampling date: June 20, 1991

Site 12--Continued
Sampling date: July 23, 1991--Continued

Arthropoda Coelenterata 0 10 50
Crustacea Platyhelminthes
Conchostraca 5 0 20 Tubellaria 0 4 48
Copepoda 216 40 10 Nematoda 4 6 5
Amphipoda 27 0 11 Annelida
Chelicerata Oligochaeta 2,104 1,407 1,065
Hydrachnellae 1 0 0 Hirudinea
Insecta Erpobdellidae 15 3 S
Ephemeroptera Glossiphoniidae 37 14 72
Baetidae 8 0 0 Mollusca
Odonata Gastropoda
Coenagrionidae 19 0 0 Lymnaeidae 0 0 2
Coleoptera Physidae 0 1 0
Haliplidae 1 2 0 Planorbidae 0 2 41
Dytiscidae 11 0 0 Pelecypoda 37 48 8
Diptera Arthropoda
Chironomidae 356 612 7 Crustacea
Conchostraca 5 1 2
Copepoda 2 0 0
Sampling date: August 12, 1991 Amphipoda 4 2 29
Isopoda 0 0 1
Coelenterata 0 0 6 Insecta
Nematoda 40 24 6 Ephemeroptera
Annelida Caenidae 0 0 4
Oligochaeta 260 324 9 Odonata
Hirudinea Coenagrionidae 0 0 3
Erpobdellidae 0 4 0 Diptera
Glossiphoniidae 188 220 162 Chironomidae 14 0 0
Mollusca
Gastropoda
Physidae 0 4 0 Sampling date: July 23, 1951
Planorbidae 4 0 12
Arthropoda Coelenterata 0 0 2
Crustacea Platyhelminthes
Conchostraca 60 20 90 Tubellaria 1 0 17
Ostracoda 0 0 90 Nematoda 12 2 3
Copepoda 48 28 576 Annelida
Amphipoda 148 96 321 Oligochaeta 2,924 2,201 355
Chelicerata Hirudinea
Hydrachnellae 4 4 6 Erpobdellidae 5 2 2
Insecta Glossiphoniidae 21 7 4
Ephemeroptera Mollusca
Caenidae 0 0 3 Gastropoda
Baetidae 28 60 129 Planorbidae 0 0 1
Odonata Pelecypoda 30 16 7
Coenagrionidae 8 4 24 Arthropoda
Coleoptera Crustacea
Haliplidae 4 8 0 Conchostraca 3 2 0
Dytiscidae 0 0 12 Amphipoda 1 0 1
Diptera Chelicerata
Chironomidae 424 320 102 Hydrachnellae 1 0 0
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals

Taxonomic entry

Replicate number

Individuals

Taxonomic entry

Replicate number

1 2 3 1 2 3
Site 13--Continued Site UTL2--Continued
Sampling date: July 23, 1991--Continued Sampling date: July 12, 1991--Continued
Anthropoda--Continued Annelida--Continued
Insecta Hirudinea--Continued
Diptera Glossiphoniidae 5 24 2
Chironomidae 224 68 28 Mollusca
Gastropoda
Lymnaeidae 7 0 0
Sampling date: August 12, 1991 Physidae 0 0 2
Planorbidae 5 0 5
Coelenterata 6 0 0 Arthropoda
Platyhelminthes Crustacea
Tubellaria 42 1 28 Conchostraca 11 3 0
Nematoda 12 28 0 Copepoda 28 6 3
Annelida Amphipoda 232 2 18
Oligochaeta 3,067 930 776 Chelicerata
Hirudinea Hydrachnellae 59 2 6
Erpobdellidae 8 1 3 Insecta
Glossiphoniidae 32 3 18 Ephemeroptera
Mollusca Caenidae 109 7 43
Gastropoda Baetidae 4 0 3
Valvatidae 0 0 1 Odonata
Lymnaeidae 1 0 0 Coenagrionidae 1 1 3
Planorbidae 10 0 5 Trichoptera
Pelecypoda 22 13 18 Leptoceridae 3 0 0
Arthropoda Diptera
Crustacea Chironomidae 688 352 128
Conchostraca 6 0 3
Copepoda 32 0 5
Amphipoda 27 0 1 Site UTL3
Isopoda 7 0 2 Sampling date: July 12, 1990
Insecta
Ephemeroptera Nematoda 0 1 4
Baetidae 4 0 0 Nematomorpha 1 0 0
Odonata Annelida
Coenagrionidae 2 0 0 Oligochaeta 45 21 74
Coleoptera Hirudinea
Haliplidae 0 1 0 Erpobdellidae 0 0 53
Dytiscidae 2 0 1 Glossiphoniidae 43 51 22
Diptera Arthropoda
Chironomidae 31 33 4 Crustacea
Conchostraca 12 6 2
Copepoda 0 1 0
Site UTL2 Chelicerata
Sampling date: July 12, 1990 Hydrachnellae 2 0 2
Insecta
Coelenterata 9 0 1 Ephemeroptera
Nematoda 4 29 0 Caenidae 14 4 11
Annelida Baetidae 1 0 0
Oligochaeta 519 385 4 Diptera
Hirudinea Tipulidae 2 3 3
Erpobdellidae 1 0 0 Chironomidae 95 47 108
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Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals

Taxonomic entry Replicate number

Individuals

Taxonomic entry Replicate number

1 2 3 1 2 3
Site UTL4 Site UTLS--Continued
Sampling date: July 12, 1990 Sampling date: July 19, 1990--Continued
Nematoda 1 2 Anthropoda--Continued
Annelida Insecta--Continued
Oligochaeta 2 1 Diptera
Hirudinea Chironomidae 9 9 36
Glossiphoniidae 0 2
Arthropoda
Crustacea Site UTL6
Conchostraca 1 3 Sampling date: July 19, 1990
Copepoda 0 17
Chelicerata Coelenterata 0 0 2
Hydrachnellae 0 3 Annelida
Insecta Oligochaeta 92 137 97
Diptera Hirudinea
Tipulidae 0 1 Glossiphoniidae 18 30 50
Chironomidae 42 31 Mollusca
Gastropoda
Planorbidae 1 0 0
Site UTLS Arthropoda
Sampling date: July 19, 1990 Crustacea
Conchostraca 3 2 2
Nematoda 1 5 3 Copepoda 1 0 1
Annelida Amphipoda 18 4
Oligochaeta 115 167 95 Chelicerata
Hirudinea Hydrachnellae 10 3 2
Erpobdellidae 2 3 1 Insecta
Glossiphoniidae 4 14 8 Ephemeroptera
Mollusca Caenidae 1 2 0
Gastropoda Baetidae 7 5 0
Valvatidae 0 3 0 Odonata
Lymnaeidae 28 5 0 Coenagrionidae 3 0 0
Physidae 0 1 0 Trichoptera
Arthropoda Leptoceridae 2 2 2
Crustacea Diptera
Conchostraca 1 2 0 Chironomidae 52 12 25
Copepoda 2 1 3
Amphipoda 5 81 3
Chelicerata Sampling date: August 19, 1991
Hydrachnellae 1 4 1
Insecta Nematoda 2 0 4
Ephemeroptera Annelida
Caenidae 0 15 1 Oligochaeta 6 18 672
Baetidae 1 45 5 Hirudinea
Trichoptera Erpobdellidae 0 0 4
Leptoceridae 5 7 11 Glossiphoniidae 2 10 32
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Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals

Taxonomic entry Replicate number

Taxonomic entry

Individuals

Replicate number

1 2 3 1 2 3
Site UTL6--Continued Site UTLS8
Sampling date: August 19, 1991--Continued Sampling date: July 12, 1990
Mollusca Coelenterata 0 0 3
Gastropoda Nematoda 0 0 2
Physidae 0 0 4 Annelida
Arthropoda Oligochaeta 307 305 322
Crustacea Hirudinea
Conchostraca 1 4 24 Erpobdellidae 0 0 2
Copepoda 3 4 8 Glossiphoniidae 117 70 48
Amphipoda 0 2 0 Mollusca
Chelicerata Gastropoda
Hydrachnellae 2 10 8 Lymnaeidae 0 2 4
Insecta Physidae 0 3 0
Ephemeroptera Planorbidae 4 3 5
Baetidae 15 0 4 Arthropoda
Diptera Crustacea
Chironomidae 16 2 32 Conchostraca 1 9 8
Copepoda 2 0 5
Amphipoda 25 0 5
Site UTL7 Chelicerata
Sampling date: July 19, 1990 Hydrachnellae 3 4 6
Insecta
Annelida Ephemeroptera
Oligochaeta 262 92 98 Caenidae 40 48 9
Hirudinea Baetidae 19 11 5
Erpobdellidae 0 20 14 Diptera
Glossiphoniidae 60 59 64 Chironomidae 181 130 193
Mollusca
Gastropoda
Lymnaeidae 0 0 2 Sampling date: August 19, 1991
Arthropoda
Crustacea Nematoda 0 23
Conchostraca 17 6 0 Annelida
Copepoda 5 2 2 Oligochaeta 920 30
Amphipoda 0 2 12 Hirudinea
Chelicerata Erpobdellidae 2 0
Hydrachnellae 1 0 0 Glossiphoniidae 30 3
Insecta Mollusca
Ephemeroptera Gastropoda
Caenidae 3 2 6 Planorbidae 20 8
Baetidae 0 0 4 Arthropoda
Trichoptera Crustacea
Leptoceridae 1 1 3 Conchostraca 26 6
Diptera Ostracoda 2 1
Tipulidae 3 3 2 Copepoda 12 65
Chironomidae 104 49 48 Amphipoda 6 1
Chelicerata
Hydrachnellae 32 5
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Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals Individuals
Taxonomic entry Replicate number Taxonomic entry Replicate number
1 2 3 1 2 3
Site UTL8--Continued Site UTL10--Continued

Sampling date: August 19, 1991--Continued Sampling date: August 14, 1990--Continued

Arthropoda--Continued

Insecta
Ephemeroptera
Caenidae 16 0
Baetidae 2 1
Diptera
Chironomidae 254 51
Site UTL9
Sampling date: July 19, 1990
Nematoda 5 6
Annelida
Oligochaeta 65 94
Hirudinea
Erpobdellidae 16 19
Glossiphoniidae 8 11
Mollusca
Gastropoda
Valvatidae 13 2
Lymnaeidae 8 3
Physidae 3
Planorbidae 11 1
Arthropoda
Crustacea
Conchostraca 3 0
Copepoda 6 6
Amphipoda 4 7
Chelicerata
Hydrachnellae 1 2
Insecta
Ephemeroptera
Caenidae 2 2
Baetidae 1 1
Odonata
Coenagrionidae 0 0
Trichoptera
Leptoceridae 1 0
Diptera
Chironomidae 7 4
Site UTL10
Sampling date: August 14, 1990
Nematoda 5 1
Annelida
Oligochaeta 62 34
Erpobdellidae 2 0

34
130

15

A=

47

Annelida--Continued
Hirudinea
Glossiphoniidae 18
Mollusca
Gastropoda
Valvatidae
Lymnaeidae
Physidae
Planorbidae
Pelecypoda 1
Arthropoda
Crustacea
Conchostraca
Copepoda
Amphipoda
Chelicerata
Hydrachnellae 1
Insecta
Ephemeroptera
Caenidae 0
Baetidae 1
Diptera
Chironomidae 2

NN ==

| (SEEN o]

Site UTL11

12

Sampling date: August 14, 1990

Nematoda 1
Annelida
Oligochaeta 29
Hirudinea
Erpobdellidae
Glossiphoniidae
Mollusca
Gastropoda
Valvatidae 5
Lymnaeidae 10
Planorbidae 0
Arthropoda
Crustacea
Conchostraca 1
Copepoda
Amphipoda 11
Chelicerata
Hydrachnellae 10
Insecta
Ephemeroptera
Caenidae
Baetidae

o W

o0 N

0

80

10
21

y—

O W N

—_—N) O = -

[ RS, e
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals

Taxonomic entry

Replicate number

Taxonomic entry

Individuals

Replicate number

1 2 3 1 2 3
Site UTL11--Continued Site UTL13--Continued
Sampling date: August 14, 1990--Continued Sampling date: August 19, 1991--Continued
Arthropoda--Continued Annelida--Continued
Insecta--Continued Hirudinea--Continued
Trichoptera Glossiphoniidae 44 148 64
Leptoceridae 1 1 4 Mollusca
Diptera Gastropoda
Tipulidae 0 0 2 Valvatidae 24 56 8
Chironomidae 2 43 8 Lymnaeidae 0 0 48
Planorbidae 4 20 8
Arthropoda
Site UTL13 Crustacea
Sampling date: August 14, 1990 Conchostraca 8 0 4
Ostracoda 4 0 0
Nematoda 2 4 3 Copepoda 20 4 124
Annelida Amphipoda 20 16 12
Oligochaeta 96 54 133 Chelicerata
Hirudinea Hydrachnellae 4 4 0
Erpobdellidae 13 6 4 Insecta
Glossiphoniidae 40 23 9 Ephemeroptera
Mollusca Caenidae 4 4 0
Gastropoda Baetidae 24 48 24
Valvatidae 60 21 37 Trichoptera
Lymnaeidae 453 36 18 Leptoceridae 0 4 0
Physidae 1 2 1 Diptera
Planorbidae 121 35 34 Chironomidae 8 68 12
Arthropoda
Crustacea
Conchostraca 2 6 0 Site LTL2
Copepoda 9 11 2 Sampling date: August 13, 1990
Amphipoda 15 3 39
Chelicerata Coelenterata 0 3 4
Hydrachnellae 6 4 2 Annelida
Insecta Oligochaeta 48 42 31
Ephemeroptera Hirudinea
Caenidae 1 3 0 Glossiphoniidae 17 19 11
Baetidae 79 71 16 Mollusca
Odonata Gastropoda
Coenagrionidae 3 0 2 Lymnaeidae 0 0 1
Diptera Planorbidae 1 1 1
Chironomidae 121 40 295 Arthropoda
Crustacea
Amphipoda 0 1 1
Sampling date: August 19, 1991 Chelicerata
Hydrachnellae 4 5 6
Coelenterata 16 44 8 Ephemeroptera
Nematoda 8 8 12 Caenidae 1 3 3
Annelida Baetidae 8 18 26
Oligochaeta 176 372 632 Odonata
Hirudinea Coenagrionidae 0 3 0
Erpobdellidae 4 0 8 Diptera
Chironomidae 3 5 3
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals Individuals
Taxonomic entry Replicate number Taxonomic entry Replicate number
1 2 3 1 2 3
Site LTL4 Site LTLS--Continued

Sampling date: August 13, 1990 Sampling date: August 13, 1990--Continued

Coelenterata 0 1 0 Arthropoda--Continued
Nematoda 4 0 1 Chelicerata
Annelida Hydrachnellae 3 0 6
Oligochaeta 0 6 25 Insecta
Hirudinea Ephemeroptera
Erpobdellidae 0 1 0 Caenidae 1 1 0
Glossiphoniidae 3 10 10 Baetidae 21 0 5
Mollusca Odonata
Gastropoda Coenagrionidae 3 1 0
Physidae 0 3 1 Diptera
Planorbidae 0 14 39 Stratiomyidae 1 0 0
Arthropoda Chironomidae 6 1 2
Crustacea
Conchostraca 0 1 0
Copepoda 4 14 9 Site LTL6
Amphipoda 0 3 8 Sampling date: August 13, 1990
Chelicerata
Hydrachnellae 0 3 4 Coelenterata 0 0 11
Insecta Nematoda 0 1 0
Ephemeroptera Annelida
Caenidae 0 28 42 Oligochaeta 1 1 510
Baetidae 0 65 69 Hirudinea
Odonata Erpobdellidae 1 2 4
Libellulidae 0 0 1 Glossiphoniidae 0 3 5
Coenagrionidae 0 4 18 Mollusca
Trichoptera Gastropoda
Leptoceridae 0 1 0 Lymnaeidae 0 0 10
Diptera Planorbidae 0 0 4
Chironomidae 1 8 24 Arthropoda
Crustacea
Conchostraca 1 S 0
Site LTLS Copepoda 5 4 1
Sampling date: August 13, 1990 Amphipoda 0 5 13
Chelicerata
Coelenterata 5 0 0 Hydrachnellae 1 1 6
Annelida Insecta
Oligochaeta 122 99 54 Ephemeroptera
Hirudinea Caenidae 1 2 3
Erpobdellidae 1 1 1 Baetidae 0 1 10
Glossiphoniidae 6 46 6 Odonata
Mollusca ‘Coenagrionida¢ 0 0 2
Gastropoda Trichoptera
Lymnaeidae 1 0 0 Leptoceridae 0 1 1
Planorbidae 10 0 6 Diptera .
Arthropoda Chironomidae 9 7 130
Crustacea
Copepoda 3 0 1
Amphipoda 3 1 0
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Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals

Taxonomic entry Replicate number

Individuals

Taxonomic entry

Replicate number

1 2 3 1 2 3
Site SSD1 Site JCN1--Continued
Sampling date: August 27, 1990 Sampling date: August 27, 1990--Continued
Coelenterata 16 7 15 Mollusca
Platyhelminthes Gastropoda
Tubellaria 6 0 0 Valvatidae 33 27 187
Nematoda 5 10 9 Hydrobiidae 1 0 0
Annelida Lymnaeidae 0 1 36
Oligochaeta 73 49 105 Physidae 0 0 2
Hirudinea Planorbidae 2 7 28
Erpobdellidae 2 2 6 Pelecypoda 29 38 280
Glossiphoniidae 21 20 23 Arthropoda
Mollusca Crustacea
Gastropoda Conchostraca 5 8 0
Valvatidae 159 155 159 Ostracoda 1 0 0
Hydrobiidae 0 0 4 Copepoda 0 1 0
Lymnaeidae 16 3 7 Amphipoda 14 10 195
Physidae 44 19 18 Chelicerata
Planorbidae 98 26 91 Hydrachnellae 0 8 4
Pelecypoda 35 14 5 Insecta
Arthropoda Ephemeroptera
Crustacea Caenidae 19 8 55
Conchostraca 2 2 0 Baetidae 1 10 13
Copepoda 22 9 3 Odonata
Amphipoda 108 48 53 Coenagrionidae 0 1 7
Chelicerata Coleoptera
Hydrachnellae 0 4 0 Haliplidae 0 6 44
Insecta Trichoptera
Ephemeroptera Leptoceridae 0 0 2
Caenidae 6 22 27 Diptera
Baetidae 6 7 7 Ceratopogonidae 2 0 0
Odonata Chironomidae 7 8 9
Coenagrionidae 3 0 0
Coleoptera Site NC1
Haliplidae 0 1 0 Sampling date: August 27, 1990
Diptera
Chironomidae 3 9 15 Coelenterata 2 2 86
Platyhelminthes
Tubellaria 2 32 23
Site JCN1 Nematoda 9 14 22
Sampling date: August 27, 1990 Annelida
Oligochaeta 304 84 549
Coelenterata 0 0 138 Hirudinea
Platyhelminthes Erpobdellidae 3 13 11
Tubellaria 1 0 2 Glossiphoniidae 9 20 19
Nematoda 83 58 169 Mollusca
Annelida Gastropoda
Oligochaeta 355 225 477 Valvatidae 42 32 83
Hirudinea Hydrobiidae 77 8 41
Erpobdellidae 0 2 14 Physidae 0 0 4
Glossiphoniidae 58 4 338 Planorbidae 4 3 3
Pelecypoda 16 0 5
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Table 20. Benthic invertebrate surveys, 1990-91--Confinued

Individuals Individuals

Taxonomic entry Replicate number Taxonomic entry Replicate number

1 2 3 1 2 3
Site NC1--Continued Site 9A
Sampling date: August 27, 1990--Continued Sampling date: August 24, 1990
Arthropoda Annelida
Crustacea Oligochaeta 0 4 12
Conchostraca 0 0 1 Arthropoda
Copepoda 0 3 4 Crustacea
Amphipoda 6 13 140 Conchostraca 8 12 16
Chelicerata Copepoda 0 4 16
Hydrachnellae 5 1 4 Amphipoda 4 0 0
Insecta Insecta
Ephemeroptera Ephemeroptera
Caenidae 5 4 6 Baetidae 12 4 16
Baetidae 2 0 11 Diptera
Odonata Chironomidae 24 16 100
Coenagrionidae 0 6 7
Coleoptera
Haliplidae 1 1 0 Site LRO
Dytiscidae 0 0 1 Sampling date: August 14, 1990
Diptera
Chironomidae 13 7 52 Coelenterata 11 5 0
Platyhelminthes
Tubellaria 0 0 1
Site 4C Nematoda 16 9 23
Sampling date: August 24, 1990 Annelida
Oligochaeta 652 471 612
Annelida Hirudinea
Oligochaeta 173 148 516 Erpobdellidae 64 44 39
Hirudinea Glossiphoniidae 41 25 55
Glossiphoniidae 0 4 0 Mollusca
Mollusca Gastropoda
Gastropoda Valvatidae 511 433 351
Lymnaeidae 2 0 4 Planorbidae 283 202 70
Physidae 1 0 0 Pelecypoda 197 256 223
Planorbidae 59 16 72 Arthropoda
Pelecypoda 0 4 0 Crustacea
Arthropoda Copepoda 0 4 13
Crustacea Amphipoda 3 6 4
Ostracoda 136 176 156 Chelicerata
Copepoda 36 64 12 Hydrachnellae 7 7 4
Amphipoda 165 176 64 Insecta
Chelicerata Ephemeroptera
Hydrachnellae 2 0 0 Caenidae 0 1 0
Insecta Baetidae 6 26 10
Ephemeroptera Odonata
Caenidae 0 0 4 Coenagrionidae 2 4 1
Baetidae 25 36 20 Trichoptera
Odonata Leptoceridae 1 1 1
Coenagrionidae 6 0 12 Diptera
Trichoptera Ceratopogonidae 0 1 2
Leptoceridae 3 0 0 Chironomidae 4 12 4
Diptera
Chironomidae 177 188 256

122 Physical, Chemical, and Biological Data Detailled Study, Irrigation Drainage, Klamath Basin, California and Oregon



Table 20. Benthic invertebrate surveys, 1990-91--Continued

Individuals Individuals
Taxonomic entry Replicate number Taxonomic entry Replicate number
1 2 3 1 2 3
Site LRS Site CL1--Continued
Sampling date: August 28, 1990 Sampling date: August 21, 1990--Continued
Coelenterata 0 1 11 Annelida--Continued
Nematoda 99 74 107 Hirudinea
Annelida Erpobdellidae 0 1 0
Oligochaeta 729 669 953 Mollusca
Hirudinea Gastropoda
Erpobdellidae 25 28 12 Valvatidae 1 2 0
Glossiphoniidae 53 32 130 Planorbidae 0 0 2
Mollusca Arthropoda
Gastropoda Crustacea
Valvatidae 6 25 71 Copepoda 1 4 13
Hydrobiidae 23 1 2 Amphipoda 1 0 0
Lymnaeidae 0 0 1 Insecta
Physidae 0 0 11 Ephemeroptera
Planorbidae 0 0 17 Ephemeridae 0 0 1
Pelecypoda 41 S1 237 Diptera
Arthropoda Chironomidae 1 2 3
Crustacea
Conchostraca 0 1 1
Copepoda 2 3 2 Site CL2
Amphipoda 1 2 12 Sampling date: August 21, 1990
Insecta
Ephemeroptera Nematoda 19 9 22
Caenidae 0 0 1 Annelida
Bacetidae 2 0 4 Oligochaeta 13 9 10
Odonata Mollusca
Coenagrionidae 0 0 57 Gastropoda
Neuroptera Valvatidae 1 0 0
Sialidae 1 0 3 Lymnaeidae 0 1 0
Coleoptera Arthropoda
Haliplidae 0 0 1 Crustacea
Dytiscidae 0 0 2 Copepoda S 0 9
Diptera Insecta
Chironomidae 31 7 134 Ephemeroptera
Ephemeridae 1 0 0
Trichoptera
Site CL1 Leptoceridae 1 0 0
Sampling date: August 21, 1990 Diptera
Chironomidae 3 2 0
Nematoda 0 0 2
Annelida
Oligochaeta 2 1 4
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Table 21. Water-column invertebrate surveys, 1992

[See figure 1 for site locations. Number of organisms identified in duplicate collections (A and B) done at 2-week
intervals at each site]

Taxonomic entry June 15 July § July 17 July 31 August 14 August 26
A B A B A B A B A B A B
Site 1
Annelida
Oligochaeta 1 4 2
Mollusca
Gastropoda
Lymnaeidae 1 1
Planorbidae 1 1
Arthropoda
Crustacea
Cladocera 51 32 14 6 5 2 11 7 29 65
Copepoda 1 13 5 2 1 14 70 14
Amphipoda
Talitridae 3 3 5 2
Insecta
Ephemeroptera
Baetidae 22
Odonata
Coenagrionidae 1 2 1
Hemiptera
Gerridae 1
Notonectidae 3
Coleoptera
Halpidae 1 1
Diptera
Chironomidae 3 5 7 34 17 8 49 1
Total organisms 52 36 14 26 21 39 20 26 106 100 82
Site 2
Annelida
Oligochaeta 1 12 50 11
Hirudinea 95 3
Mollusca
Gastropoda
Physidae 1
Lymnaeidae 2 2 1 2 3
Planorbidae 19 2 4 1 1 64 1 1 1
Arthropoda
Crustacea
Ostracoda 5
Cladocera 56 30 56 65 21 14 23 2 65 100 100
Copepoda 2 12 16 7 9 4 6 13 4 7
Amphipoda
Talitridae 3 16 4 3 3 20 21 1
Hydracarina 3 4 6
Insecta
Ephemeroptera
Baetidae 1
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Table 21. Water-column invertebrate surveys, 1992--Continued

Taxonomic entry

June 15

July 5

July 17

July 31

August 14

August 26

A B

A B

A B

A

B

A B

A B

Site 2--Continued

Arthropoda--Continued
Insecta--Continued
Odonata
Aeshnidae
Coenagrionidae
Hemiptera
Corixidae
Notonectidae
Coleoptera
Halpidae
Dytiscidae
Hydrophilidae
Diptera
Chironomidae

Total organisms

17

w oo

p—

u—

94 99

99 97

88 100

29 3

2

101 103

107 115

Site 3

Annelida
Oligochaeta
Mollusca
Gastropoda
Physidae
Lymnaeidae
Planorbidae
Arthropoda
Crustacea
Ostracoda
Cladocera
Copepoda
Amphipoda
Talitridae
Hydracarina
Insecta
Ephemeroptera
Baetidae
Odonata
Aeshnidae
Coenagrionidae
Hemiptera
Corixidae
Notonectidae
Coleoptera
Halpidae
Dytiscidae
Diptera
Chironomidae

Total organisms

[a—y

78 71

—_—

4 96

28
12

95 99

100 100

101 100

59

99 113

10

21
20 49
10 12

—
[\8]

50 102
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Table 21. Water-column invertebrate surveys, 1992--Continued

June 15 July 5 July 17 July 31 August 14 August 26
A B A B A B A B A B A B

Site 5§

Taxonomic entry

Annelida
Oligochaeta 70 26 16 6 15
Hirudinea 1 2
Mollusca
Gastropoda
Physidae 2
Lymnaeidae 2 1 2
Planorbidae 2 1 4 3 2 1 1 1
Arthropoda
Crustacea
Cladocera 2 2 1
Copepoda 3 27 2
Amphipoda
Talitridae
Hydracarina 1 1 8
Insecta
Ephemeroptera
Baetidae 11 1 1 5 2
Caenidae 1
Odonata
Coenagrionidae 1 1 1
Hemiptera
Corixidae 1 2 1 1 1
Coleoptera
Halpidae 4 1
Dytiscidae 1
Diptera
Chironomidae 1 7 3 2 3 2 2 6

—
wh
—

o0 W

39 5 1 2 2

W \o

Total organisms 6 9 8 13 99 31 80 40 3 7 26 27

Site 7

Annelida
Oligochaeta 1 1 1
Hirudinea 1 6
Mollusca
Gastropoda
Physidae 1 1 1 1 i 1
Lymnaeidae 10
Planorbidae 19
Arthropoda
Crustacea
Cladocera 10
Copepoda 11
Amphipoda
Talitridae 5 3 8 7 4 8 6 1
Hydracarina 2 1 2 1
Insecta
Ephemeroptera
Baetidae 12 31 3 12 1
Caenidae 1 1

NN

100 92

oW
N
wh
N
o
N
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Table 21. Water-column invertebrate surveys, 1992--Continued

Taxonomic entry fune 15

July 5

July 17

August 14 August 26

A B A

B

A

B

A B A B

Site 7--Continued

Arthropoda--Continued
Insecta--Continued
Odonata
Coenagrionidae
Hemiptera
Corixidae 10 9 19
Notonectidae
Coleoptera
Halpidae 1
Dytiscidae 1
Diptera
Chironomidae 2 3

13

[\

29

10 1 5

Total organisms 26 20 67

30

100

57 59 105 104

Site 9

Annelida
Oligochaeta 38
Hirudinea
Mollusca
Gastropoda
Physidae
Lymnaeidae
Planorbidae 1
Arthropoda
Crustacea
Cladocera 99 10 1
Copepoda
Amphipoda
Talitridae
Hydracarina 1
Insecta
Ephemeroptera
Baetidae
Caenidae
Odonata
Coenagrionidae
Hemiptera
Corixidae 1 1
Coleoptera
Halpidae
Diptera
Chironomidae

10

W A

12
10

10
11

[\ IR

Total organisms 100 49 3

25

100

36

Site 11

Annelida
Oligochaeta
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Table 21. Water-column invertebrate surveys, 1992—-Continued

June 15 July § July 17 July 31 August 14 August 26

Taxonomic entry -
A B A B A B A B A B A B

Site 11--Continued

Mollusca
Gastropoda
Physidae 4 1 1 1
Lymnaeidae 4 6
Planorbidae 7 27 1 1
Arthropoda
Crustacea
Cladocera 3 2 8 70 56 4 3 1 23 1
Copepoda 24 26 13 1 4 2 1 7
Amphipoda
Talitridae 3 1 2 S
Hydracarina 7 6 10 3 2 4
Insecta
Ephemeroptera
Baetidae 2 10 7 13 12 13 7 14
Caenidae 1 1 6 1 1 5
Odonata
Coenagrionidae 11 1 5 3 4 1 1 2
Hemiptera
Corixidae 3 5 2
Notonectidae
Saldidae 1
Coleoptera
Halpidae 1 1 1
Dytiscidae 5 1 1
Diptera
Chironomidae 1 2 2 6 8 7 8 6 5 1 2 1

~N W

—
[}
—
[ 3]

Total organisms 38 42 27 49 90 99 45 67 24 56 6 17

Site 12

Annelida
Hirudinea 1
Mollusca
Gastropoda
Lymnaeidae 6 6 9 1 1 1
Planorbidae 2 14 1 9 5 6 1 1
Arthropoda
Crustacea
Ostracoda S 1
Cladocera 80 90 16 26 60 8
Copepoda 20 15 31 1 34 95 64 57 90
Amphipoda
Talitridae 8 2 1 1
Hydracarina 3 1
Insecta
Ephemeroptera
Baetidae S 20 3 4 4 3 1 1
Caenidae 1
Odonata
Coenagrionidae 4 3 2 9 4 S 6 1

oo
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Table 21. Water-column invertebrate surveys, 1992--Continued

Taxonomic entry

June 15

July 5 July 17

July 31

August 14

August 26

A B

A

B A B

A

B

A

B A B

Site 12--Continued

Arthropoda--Continued
Insecta--Continued
Hemiptera
Corixidae
Notonectidae
Coleoptera
Halpidae
Diptera
Chironomidae

Total organisms

10

101 108

34

65 86 106

65

99

105

22 65 103

Site 13

Annelida
Oligochaeta
Mollusca
Gastropoda
Lymnaeidae
Arthropoda
Crustacea
Ostracoda
Cladocera
Copepoda
Hydracarina
Insecta
Hemiptera
Corixidae
Notonectidae
Coleoptera
Halpidae
Diptera
Chironomidae

Total organisms

10

12

94

93 93 99

23 38

2 22

100

100

99

100 104 106

Site 15

Annelida
Mollusca
Gastropoda
Physidae
Planorbidae
Arthropoda
Crustacea
Cladocera
Copepoda
Amphipoda
Talitridae
Hydracarina

Total organisms

100 100

10
28

100 64
36

13
87

100

100

100 100 100

100 100

67

100 100

100

100

100

100 100 100
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Table 22. Frog call surveys, 1991-92

[See figures 2 and 3 for site locations. Numbers separated by slash represent two different species heard; first number
represents Pseudacris regilla, second number represents Rana catesbeiana; * denotes frog calls heard in canals adjacent
to lake or impoundment units; --, site not surveyed; >, more than number shown]

Indian Tom Lake

May 1991 May 1992 June 1991 June 1992 July 1991 July 1992
Site

22 29 17 24 30 5 12 19 26 6 13 20 27 3 10 4
T1  >5/0 0/0 0/0 3/0 3/0 >5/0 3/0 4/0 0/0 2/0 3/0 0/0 0/0 4/0 0/0 0/0
T2 0/0 0/0 0/0 0/0 0/0 0/0 2/0 2/0 0/0 0/0 0/0 0/0 0/0 3/0 0/0 0/0

Lower Klamath National Wildlife Refuge

May 1991 May 1992 June 1991 June 1992 July 1991 July 1992
Site

22 29 17 24 30 5 12 19 26 6 13 20 27 3 10 4
1 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/3* 0/3* 0/0
2 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/4
3 1/0 0/0 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/ 0/0 0/0 0/0 0/0 072
4 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/ 0/0 0/0 0/0 0/0
5 0/0 0/0 0/0 0/0 0/0 0/0 -- 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 --
6 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
7 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
8 0/0 0/0 0/0 0/0 t1*0 1*/0 0/0 0/0 0/0 1/0 0/0 0/0 0/0 0/0 0/0 0/0
9

0/0 0/0 0/0  0/0 0/0 1/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
10 0/0 0/0 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -
11 0/0 0/0 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

12 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 --
13 0/0  1*/0 -- - - 0/0 1/0 0/0 -- - - - - - - -
14 0/0 1/0 -- - - 0/0 1/0 0/0 0/0 - - - - 1/0 1/0 -
15 50 >5/0 >5/0 0/0 0/0 0/0 3/0 1/0 2/0 2/0 3/0 0/0 2/0 2/0 0/0 0/0
16 3,1*/0 >5/0 3/0 2/0 0/0 0/0 0/0 0/0 0/0 2/0 0/0 0/0 0/0 0/0 0/0 0/0
17 2/0 1/0 0/0 0/0 0/0 0/0 0/0 1*/0 0/0 - - - - 0/0 0/0 -
18 1*/0 1/0 0/0  0/0 0/0 0/0 o/0 0/0 0/0 0/0 0/0 0/0 0/0 1/0 0/0 0/0
19 1/0 1/0 0/0 1/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
20 0/0 0/0 0/0  1/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
21 1/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 00 10 1/0 0/0 0/0 0/0 0/0
22 0/0 1/0 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/1 0/0 0/0 0/0 0/0 0/0
23 2/0 0/0 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
24 0/0 0/0 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 10 2/0 0/0 0/0 0/0 0/0
25 0/0 0/0 0/0  0/0 0/0 0/0 0/0 0/0 0/1 0/0 0/0 0/0 0/0 0/0 0/0 0/0
26 0/0 0/0 - - - 0/0 0/0 0/0 0/0 - - - - 0/0 0/0 --
27 5/0 4/0 3/0 - - >5/0>5/0 4/0 5/0 - - - - 4/0 1/0 -
28 >5/0 >300 40 2/0 4/0 >5/0 >5/0 4/0>5/0 -- 5/0 /0 -

29 2/0 1/0 4/0  3/0 >5/0 2/0 0/0 0/0 0/0 1/0 40 2/0 0/0 3/0 0/0 -
30 3/0 >5/0 4/0 2/0 3/0 0/0 3/0 2/0 0/0 2/0 0/0 1/0 0/0 3/0 1/0 -
31 0/0  >5/0 0/0 0/0 0/0 0/0 0/0 0/0 1/0 0/0 1/0 0/0 0/0 1/0 0/0 0/0

32 0/0 0/0 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
33 0/0 >5*/0 0/0 >5*/0 3*/0 0/0 0/0 2%/0 0/0 0/0 0/0 0/0 0/0 0/0 1*/0 0/0
34 0/0 0/0 0/0 - - /0 0/0 0/04*0 - - - - 0/0 0/0 --
35 0/0 0/0 0/0 - - 0/0 0/0 0/0 0/0 - - - - 0/0 0/0 -
36 0/0 0/0 0/0 - - 0/0 0/0 0/0 0/0 -- - -- - 00 0/0 -
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Table 22. Frog call surveys, 1991-92--Continued

Tule Lake National Wildlife Refuge

May 1991 May 1992 June 1991 June 1992 July 1991 July 1992
Site
22 29 17 24 30 5 12 19 26 6 1320 27 3 10 4

1 170 1/0 0/0 2%0 2*%0 2*/0  1/0 2/0 1/0 1*0 2*%0 1/0 0/0 0/0  1*0 0/0
2 2%0  0/0 0/0 10 0/0 0/0 10 1/0 0/0 00 00 00 0/ 0/0 1/0 1/0
3 5%0  3*%0 0/0 30 3%0 >5%0>5%0 5*%0>5*/0 3%0 3%0 2%0 0/0 0/0 0/0 1*/0
4 4*%/0  2%/0 -- - -- 4*/0 3*/0 3*0 3*/0 -- -- -- - 4*/0 0/0 -
5 2/0  3/0 0/0  0/0 3/0 4/0 3/0 5/0 4/0 30 3/0 3/0 0/0 4/0 2/0 2/0
6 2/0  0/0 0/0 0/0 0/0 /0 0/0 1/0 2/0 20 0/0 0/0 0/0 0/0 0/0 0/0
7 5/0  3/0 40 0/0 3/0 >60 3/0 S50 50 >50 4/0 >50 0/0 >5/0 0/0 2/0
8 10 0/0 06/0  0/0 0/0 /6 0/0 0/0 0/0 06 00 0/0 2/0 0/0 0/0 0/0
9 0/0  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 00 0/0 0/0 0/0 0/0 0/0 0/0
10 2*%/0  0/0 0/0 0/0 0/0 /6 0/0 0/0 1/0 0/6 0/0 0/0 0/0 0/0 0/0 0/0
11 0/0  0/0 06/0 0/0 0/ 0/0 1*/0 2*/0 1*/0 0/6 0/0 0/0 0/0 0/0 0/0 0/0
12 3*/0  0/0 06/0 0/0 0/ 0/0 0/0 0/0 2%0 - 2%¥0 1¥0 1%0 0/0 0/0 0/0
13 >5/0  1*/0 0/0  2%/0 0/0 0/0 3*%0 1/0 4*%0  2%/0 >5%/0 0/0 0/0 0/0 0/0 0/0
14 >5/0 >5/0 >5/0 >5/0 >5/0 4/0 0/0 2/0 >5/0 4/0 >5/0 >5/0 0/0 4/0 2/0 >5/0
15 4/0 >5/0 3/0  4/0  4/0 >5/0 >5/0 5/0 >5/0 10 3/0 40 3/0 >5/0 3/0 2/0
16 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 4/0 1/0 >5/0
17 4/0 >5/0 4/0  >5/0 >5/0 >5/0  2/0 >5/0 >5/0 0/0 >5/0 >5/0 >5/0 5/0 2/0 >5/0
18 3*/0 >5*/0 4%/0  2%/0  2*%/0 2%/0  0/0 3%0 2*0  2*/0 4*%0 2%0 3*0 2*%/0  1*/0 2*%/0
19 >5/0  >5/0 >5/0  >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/0 >5/1 >5/0 >5/0 5/0 >5/0
20 >5%/0 >5%/0  >5%/0 >5%/0 >5%/0  >5%/0 >5%/0 >5%/0 >5%/0  >5%0 >5%/0 >5%/0 >5%/0 >5%/2%  4%/2* >5*/1*
21 0/0 0/0 2%/0  2%/0  2*/0 0/0 0/0 00 o0/ 2¥0 0/0 00 0/0 0/0 0/0 1*¥/0
22 1*/0  0/0 3*/0  1%0 2*/0 0/0 0/0 0/0 0/0 0/0 0/0 2%0 1%0 0/0 0/0 0/0
23 0/0 0/0 0/0 1*%0 0/0 0/0 0/0 0/60 0/0 1*/0 0/0 1%0 0/0 0/0 0/0 1*/0
24 0/0 0/0 0/06  0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
25 32%0  0/0 0/06  0/0 0/ 0/0 0/0 0/0 0/0 -- -- -- - LI¥0 0/0 -
26 0/0  0/0 -- -- -- 0/0 0/0 0/0 0/0 -- -- - -- 0/0 0/0 -
27 0/0  0/0 0/0  0/0 0/0 1*0 0/0 0/0 0/0 00 0/0 0/0 0/ 0/0 0/0 0/0
28 2%/0  1*0 1,1*¥/0 2,2*¥/0 1%0 2/0 2/0 20 0/0 30 3/0 3/0 2/ 2/0 1/0 3/0
29 170 0/0 2/0 3/0 0/0 4/0 1/0 0/0 0/0 306 10 10 -- 1/0 1/0 2/0
30 2%/0  1*/0 1*0  3%0 1,1%/0 1*0 1/0 0/0 1/0 2/0 - 1/0 0/0 2%/0  1*/0 1/0
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Table 23. Fish surveys, 1991-92

[See figure 1 for site locations. Site locations are approximations as collection covered a broad area. g, gram; --, no
data)

Adult Juvenile Total

Species Total Number Mean Number Mean external
caught surveyed  weight (g) surveyed weight (g)  anomolies

Site LR1, October 20, 1991, electroshock

Tui chub 63 8 13.5 55 1.9 8
Fathead minnow 67 20 2.8 47 1.7 60

Total ..o 130 28 102 68

Site 11, October 20, 1991, trap and dip net

Tui chub 37 13 5.6 24 1.9 10
Sacramento perch 29 6 - 23 1.0 2

s D 66 19 47 12

Site 12, October 19, 1991, seine
Fathead minnows 20 20 2.5 -- -- 13
G Canal near Site LR6, October 22, 1991, seine and electroshock
Tui chub 888 68 11.5 820 04 41
Large scale chub 10 10 34.0 0 -- --
Sacramento perch 1 1 17.0 0 -- --
Sculpin 2 2 13.0 0 -- --
Shortnose sucker 3 2 -- 1 -- --
Total .............. .. ... ... 904 83 821 41
Lost River below Clear Lake Dam, June 24, 1992, seine

Tui chub 117 66 94 51 22 36
Sacramento perch 5 0 -- 5 39 0
Sculpin 1 0 -- 1 7.6 0

Total . o v oo 123 66 57 36

Site LR3, June 24, 1992, seine

Tui chub 252 100 19.6 152 6.7 104
Large scale chub 20 15 18.3 5 8.9 10
Blue chub 42 13 14.4 29 3.1 8
Fathead minnows 94 94 24 0 -- 61
Sacramento perch 2 2 18.1 0 - 0
Total ............. ... ........ 410 224 186 183
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Table 23. Fish surveys, 1991-92--Continued

Adult Total
Species Total Number Mean Number Mean external
caught surveyed ~ weight (g) surveyed ~weight (g) ~anomolies
Site LR3, August 21, 1992, seine
Tui chub 297 297 15.0 0 - 198
Blue chub 14 14 9.2 0 -- 11
Fathead minnows 748 748 1.9 0 -- 28 (100
examined)
Juvenile Cyprinidae 459 0 -- 459 1.2 42
Sacramento perch 4 0 0 4 2.4 0
Juvenile sucker 1 0 -- 1 -- 0
Total . .............. 1,523 1,059 464 279 (875
examined)
Site 3, June 6, 1992, seine
Tui chub 481 1 5.4 480 0.2 13
Large scale chub 12 9 4.1 3 2.5 2
Blue chub 5 5 2.9 0 -- 2
Fathead minnow 40 34 1.5 6 1.2 19 (34
examined)
Sacramento perch 1 1 7.0 0 - 1
Yellow perch 1 1 445 0 - 0
Total . .............. 540 51 489 37 (534
examined)
Site 3, August 31, 1992, seine
Blue chub 1 0 -- 1 1.0 0
Fathead minnow 526 4 1.1 522 0.3 69
Sacramento perch 2 0 -- 2 1.1 0
Total . ............... 529 4 525 69
Site 4, September 2, 1992, seine
Tui chub 1 1 3.0 0 - 1
Fathead minnow 92 39 0.8 53 04 13 (20
examined)
Juvenile Cyprinidae 245 0 -- 245 1.3 80
Sacramento perch 1 0 -- 1 -- 0
Total . ............... 339 40 299 94 (266
examined)
Site 7, June 25, 1992, seine
Tui chub 9 2 1.2 7 24 0
Fathead minnow 20 20 1.7 0 -- 7
Juvenile Cyprinidae 1,574 0 - 1,574 0.5 72
Total . .............. 1,603 n 1,581 79
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Table 23. Fish surveys, 1991-92--Continued

Adult Juvenile
Total
Total Number Mean Number Mean external
Species caught surveyed  weight (g) surveyed weight (g) anomolies
Site 7, September 2, 1992, seine
Tui chub 10 4 18.1 6 1.3 3
Fathead minnow 33 7 1.0 26 03 2
Sacramento perch 12 1 2.0 11 0.5 0
Total . ...... ... ... .. ... 55 12 43 5
Site 11, June 25, 1992, seine
Tui chub 98 0 -- 98 -- 46
Large Scale chub 30 0 -- 30 35 14
Blue chub 57 0 -- 57 2.9 16
Fathead minnow 71 71 1.2 0 - 50
Juvenile Cyprinidae 490 0 -- 490 - -
Sacramento perch 1 0 -- 1 5.5 0
Total .. ........... ... 747 71 676 126
Site 11, September 2, 1992, seine
Tui chub 493 140 10.5 353 2.1 175
Sacramento perch 101 0 - 101 0.7 47
Fathead minnow 13 13 -- -- -- 7
Total . ... 607 153 454 229
Site 12, June 23, 1992, seine
Fathead minnow 807 66 2.9 745 0.2 29 (66
examined)
Site 12, August 31, 1992, seine

Tui chub 3 3 19.7 0 -- 0
Fathead minnow 122 92 14 30 0.6 47 (65
examined)

Juvenile Cyprinidae 1,758 0 - 1,758 0.4 221
Sacramento perch 3 3 3.6 0 -- 0
Total . ....... ... .. 1,886 98 1,788 268 (1,829
examined)
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Table 24. Fish health surveys of native fathead minnows, 1991-92

[See figure 1 for site locations. Fish Health Index: Number, type, and severity of abnormalities is visually assessed for
each fish. Extremities, gills, eyes, mesenteric fat, hind gut, liver, and kidney are assigned numbers representing degree of
affected tissue and type of lesion or abnormality. For example, a fish with no abnormalities of the extremities would
receive a 0 (zero) for that category, and a fish with severe, actively hemorrhaging bacterial lesions would receive a 3 or 4
(depending on type and extent of damage). The seven categories are added to produce an index total for each fish. The
total range for overall health index is O (a perfectly healthy fish) to 25 (a severely affected fish)]

Fish  Index Fish Index Fish  Index Fish  Index Fish Index Fish  Index
No. total No. total No. total No. total No. total No. total
Site LR3

October 20, 1991

1 5 6 7 11 6 16 1 21 5 25 7
2 2 7 8 12 0 17 3 22 3 26 3
3 6 8 8 13 1 18 6 23 2 27 6
4 4 9 2 14 2 19 0 24 1 28 5
5 5 10 2 15 4 20 2
June 25, 1992
1 2 17 2 33 0 49 1 65 2 80 5
2 0 18 3 34 3 50 4 66 3 81 7
3 1 19 1 35 1 51 0 67 4 82 1
4 3 20 0 36 1 52 6 68 4 83 1
5 1 21 3 37 1 53 2 69 4 84 0
6 1 22 2 38 0 54 2 70 5 85 2
7 4 23 2 39 1 55 0 71 1 86 3
8 2 24 4 40 1 56 1 72 6 87 3
9 7 25 1 41 3 57 2 73 4 88 3
10 4 26 1 42 2 58 2 74 5 89 1
11 3 27 1 43 4 59 2 75 5 90 3
12 6 28 0 44 3 60 1 76 2 91 3
13 4 29 2 45 2 61 4 77 1 92 0
14 4 30 3 46 1 62 9 78 5 93 1
15 3 31 0 47 3 63 4 79 5 94 0
16 5 32 5 48 4 64 1
September 2, 1991
1 0 18 0 35 2 52 0 69 0 85 0
2 4 19 0 36 1 53 1 70 3 86 1
3 0 20 1 37 1 54 0 71 0 87 0
4 1 21 1 38 2 55 0 72 1 88 0
5 2 22 1 39 1 56 0 73 0 89 1
6 0 23 0 40 0 57 6 74 1 90 0
7 0 24 1 41 2 58 1 75 0 91 0
8 4 25 3 42 2 59 3 76 1 92 0
9 0 26 2 43 0 60 1 77 5 93 1
10 0 27 2 44 1 61 3 78 2 94 1
11 0 28 0 45 0 62 0 79 3 95 2
12 1 29 0 46 0 63 1 80 4 96 0
13 0 30 0 47 2 64 4 81 3 97 1
14 0 31 1 48 1 65 3 82 2 98 i
15 0 32 0 49 3 66 2 83 0 99 0
16 1 33 0 50 0 67 1 84 1 100 0
17 4 34 2 51 1 68 0
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Table 24. Fish health surveys of native fathead minnows, 1991-92--Confinued

Fish  Index Fish  Index Fish  Index Fish  Index Fish Index Fish  Index
No.  total No.  total No.  total No.  total No.  total No.  total

Site 12

October 20, 1991

1 1 S 2 9 3 12 2 15 1 18 2
2 2 6 2 10 5 13 2 16 S 19 4
3 2 7 3 11 2 14 5 17 0 20 2
4 4 8 1
June 25, 1992
1 0 12 0 23 0 34 0 45 0 56 1
2 0 13 1 24 1 35 1 46 1 57 0
3 3 14 2 25 3 36 3 47 3 58 2
4 3 15 0 26 7 37 0 48 3 59 1
5 2 16 6 27 2 38 0 49 0 60 5
6 7 17 2 28 2 39 1 50 1 61 6
7 0 18 1 29 2 40 0 51 3 62 3
8 1 19 7 30 0 41 0 52 2 63 1
9 0 20 0 31 2 42 0 53 1 64 1
10 0 21 0 32 1 43 0 54 1 65 1
11 4 22 4 33 2 44 1 55 2 66 1
September 2, 1992
1 0 7 0 13 3 19 0 25 1 31 2
2 1 8 2 14 3 20 3 26 0 32 0
3 0 9 2 15 2 21 2 27 0 33 2
4 2 10 2 16 0 22 0 28 2 34 0
S 0 11 2 17 0 23 0 29 2 35 0
6 1 12 1 18 3 24 1 30 2
Composite of sites 3, 7, and 11
October 20, 1991
1 2 5 8 8 5 11 1 14 5 17 4
2 5 6 0 9 2 12 2 15 2 18 7
3 8 7 0 10 1 13 2 16 3 19 0
4 2
June 25, 1992

1 6 18 3 35 1 52 0 69 2 86 4
2 2 19 2 36 5 53 0 70 0 87 0
3 5 20 1 37 1 54 2 71 0 88 0
4 3 21 1 38 1 55 0 72 2 89 3
S 1 22 1 39 1 56 0 73 2 90 5
6 0 23 0 40 0 57 1 74 6 91 0
7 1 24 2 41 1 58 3 75 1 92 3
8 2 25 4 42 2 59 1 76 3 93 1
9 4 26 0 43 0 60 1 77 0 94 0
10 4 27 5 44 2 61 1 78 0 95 4
11 1 28 1 45 1 62 1 79 8 96 4
12 5 29 2 46 1 63 1 70 1 97 2
13 2 30 1 47 1 64 3 71 0 98 1
14 7 31 4 48 3 65 1 82 2 99 2
15 1 32 0 49 1 66 1 83 3 100 4
16 4 33 4 50 1 67 1 84 1 101 5
17 4 34 3 51 0 68 1 85 2 102 3
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Table 24. Fish health surveys of native fathead minnows, 1991-92--Continued

Fish  Index Fish  Index Fish  Index Fish  Index Fish Index Fish Index
No. total No. total No. total No. total No. total No. total
Composite of sites 3, 7, and 11--Continued
June 25, 1992--Continued
103 0 107 0 111 3 115 0 119 0 123 0
104 0 108 0 112 0 116 2 120 1 124 0
105 2 109 1 113 1 117 0 121 0 125 0

106 5 110 3 114 4 118 0 122 3

September 2, 1992

1 2 7 2 13 1 19 1 25 2 30 1
2 0 8 2 14 1 20 3 26 2 31 1
3 1 9 1 15 1 21 0 27 1 32 1
4 2 10 0 16 0 22 0 28 0 33 0
5 3 11 2 17 0 23 3 29 1
6 1 12 3 18 0 24 0
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Table 25. Microtox® sediment (solid phase) bioassay, 1991

[See figure 1 for site locations. Value EC50 is percentage of sediment that causes 50-percent decrease in luminescence
of Microtox® bacteria (Photobacterium phosphoreum); *, mean of three field replicates]

. Value . Value
Site Date ECS0 Site Date EC50
1 July 27 1.5 10 Aug. 14 S
Aug. 13 3.1 Aug. 21 1.2%
2 Aug. 13 1.0 11 July 26 3
Aug. 14 .6
3 Aug. 13 L5
12 July 26 .6
4 Aug. 13 1.0 Aug. 14 1.1
Aug. 21 2.8*
13 July 27 S
5 Aug. 13 1.0 Aug. 14 i
6 Aug. 13 1.3 CL2 Aug. 13 9
Aug. 21 2.1%*
UTL6 Aug. 21 2.0*
7 Aug. 14 .8
UTLS Aug. 21 1.2%
8 Aug. 14 i
UTL13 Aug. 21 2.4%
9 Aug. 13 5

Table 26. Microtox® sediment porewater bioassay, 1991

[See figure 1 for site locations. Value EC50 is percentage of porewater that causes 50-percent decrease in luminescence
of Microtox® bacteria (Photobacterium phosphoreum); >, actual value is greater than value shown; *, mean of three field
replicates)

. Value . Value
Site Date EC50 Site Date EC50
1 Tuly 9 >90 10 Aug. 14 0.6
Tuly 23 15.6 Aug. 20 L.1*
Aug. 14 >100
11 July 23 2
2 July 9 18.2 Aug. 14 .1
Aug. 14 >100
3 June 19 2.9 12 ‘,;I‘;g' ﬁ ‘(3)01
Aug. 14 65.4 ‘ ‘
4 Aug. 14 >100 13 July 23 >100
Aug. 20 66.7* Aug. 14 240
5 June 19 46.1 CL2 Aug. 14 >100
Aug. 14 >100
6 Aug. 14 5100 LR1 June 19 >100
Aug. 20 o.6* LR2 June 19 8
7 July 9 38.0
Aug. 14 7.0 UTL6 Aug. 20 13.1*
Aug. 14 >100 UTLS8 Aug. 20 5.4%
9 July 9 100
A, 14 gty UTL13 Aug. 20 10.7%
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Table 27. Microtox® sediment porewater bioassay, 1992

[See figure 1 for site locations. Value ECS50 is percentage of porewater that causes 50-percent decrease in luminescence of
Microtox® bacteria (Photobacterium phosphoreum). >, actual value is greater than value shown]

: Value . Value
Site Date EC50 Site Date EC50
1 June 18 >100 10 June 18 1.4
July 1 >100 July 29 4
July 29 >100 Aug. 13 4
Aug. 13 >100
Aug. 26 >100 11 June 18 36.5
July 1 30.1
2 June 18 >100 July 29 7.3
July 1 36.4 Aug. 13 >100
July 29 474 Aug. 26 58.3
Aug. 13 >100
Aug. 26 >100 12 June 18 >100
July 1 12.8
3 June 18 >100 July 29 17.2
July 1 >100 Aug. 13 >100
July 29 243 Aug. 26 25.6
Aug. 13 >100
Aug. 26 41.1 13 June 18 >100
July 1 >100
4 June 18 >100 July 29 >100
July 29 273 Aug. 13 >100
Aug. 13 >100 Aug. 26 >100
5 June 18 >100 15 July 1 >100
July 1 >100 July 29 >100
July 29 >100 Aug. 13 >100
Aug. 13 >100 Aug. 26 >100
Aug. 26 >100
4C July 1 2.5
6 June 18 >100
July 29 49 9A July 1 2.0
Aug. 13 >100 July 29 5
Aug. 26 3
7 June 18 >100
July 1 >100 13B July 1 i
July 29 4.8 July 29 233
Aug. 13 11.6 Aug. 26 >100
Aug. 26 32
LR3 July 1 34.0
8 June 18 2.0 July 29 39.5
July 29 24 Aug. 26 17.3
Aug. 13 8
LR4 July 1 100
9 June 18 5.4 July 29 100
July 1 4.3 Aug. 26 100
July 29 .8
Aug. 13 4.8
Aug. 26 2.5
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Table 28. Aguatic plant, invertebrate, and vertebrate laboratory and in situ bioassays, 1991-92

[See figure 1 for site locations. Bioassays were done with Klamath Basin drainwater. --, no data)

Green Algae (Selenastrum capricornutum) Laboratory Static Bioassay, 1991

Results are the average response observed in duplicate test vessels expressed as a percent of control growth (number of
algal cells)

Site
Date

1 2 3 5 7 9 11 12 13
July 10 4 4 2 5 5 3 2 4 5
July 17 30 10 10 20 20 30 30 50 20
July 24 10 20 10 10 10 20 10 20 10
July 31 20 20 0 10 30 30 100 30 10
Aug. 14 10 20 20 40 10 20 20 30 30
Aug. 21 20 10 10 20 20 20 0 0 10

Daphnia (Daphnia magna) Laboratory Static Bioassay, 1991

Results are the average percent survival observed in duplicate test vessels

Site
Date
1 2 3 4 5 6 7 8 9 10 11 12 13 Control

June 5 95 100 100 - 85 - 90 - 90 - 95 85 95 100
June 12 100 95 95 95 100 100 100 100 95 90 100 95 95 100
June 19 100 100 100 -- 100 -- 100 -- 100 -- 100 85 100 100
June 26 95 100 100 -- 100 -- 100 - 95 - 100 100 100 100
July 3 95 95 100 100 85 100 95 100 100 100 100 100 100 100
July 10 100 100 95 - 100 - 90 -- 100 -- 100 95 100 100
July 17 95 90 95 -- 100 -- 95 -- 100 -- 100 100 100 90
July 24 80 90 100 100 100 100 95 95 100 100 95 100 100 95
July 31 100 100 100 -- 100 -- 100 -- 100 - 100 100 100 95
Aug. 7 100 100 100 - 95 - 75 - 95 - 100 100 100 100
Aug. 14 100 100 100 - 95 - 95 -- 95 -- 100 95 95 100
Aug. 21 100 95 100 -- 100 -- 100 -- 100 - 95 100 100 100
Aug. 28 100 95 100 - 95 - 90 - 95 -- 95 100 95 100

Daphnia (Daphnia magna) In Situ Bioassay, 1991

Results are the average percent survival observed in duplicate test chambers

Dat Site

ale 1 2 3 5 7 9 11 12 13
June 5 75 20 70 10 85 65 85 85 65
June 12 30 70 85 0 65 35 75 70 -
June 19 0 60 45 65 35 70 65 90 65
June 26 80 50 55 45 70 55 55 65 85
July 3 40 0 10 5 80 75 40 75 70
July 10 65 55 60 35 80 95 70 80 100
Tuly 17 80 90 90 80 95 95 90 90 95
July 24 25 30 50 5 75 30 45 75 15
Tuly 31 70 65 5 25 90 95 30 80 50
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Table 28. Aquatic plant, invertebrate, and vertebrate laboratory and in situ bioassays,

1991-92--Continued

Daphnia (Daphnia magna) In Situ Bioassay, 1991--Continued

Site
Date
1 2 3 5 7 9 11 12 13
Aug. 7 0 80 35 0 0 5 50 0 10
Aug. 14 90 65 0 40 60 65 85 85 85
Aug. 21 30 85 30 30 65 10 50 45 90
Aug. 28 45 100 10 55 80 60 70 100 80
Hyalella (Hyalella azteca) Laboratory Static Bioassay, 1991
Results are the average percent survival observed in duplicate test vessels
Date Site
1 2 3 5 7 9 11 12 13 Control
June 12 - 95 100 100 95 90 95 - - 95
June 19 -- 50 45 60 0 0 90 -- -- 35
June 26 - 100 100 100 95 80 100 50 -- 50
July 3 - 100 65 55 70 45 95 65 -- 95
July 10 100 95 100 90 95 90 100 100 100 100
July 17 90 90 95 80 80 80 75 90 95 80
July 24 80 80 85 85 80 100 95 100 100 90
July 31 90 100 100 85 65 90 95 95 80 10G
Aug. 7 - - 90 60 80 - - - - -
Aug. 14 100 100 100 100 100 100 100 90 100 100
Aug. 21 100 95 90 95 100 95 85 100 95 95
Aug. 28 85 95 100 95 90 95 90 90 95 100
Hyalella (Hyalella azteca) Laboratory In Situ Bioassay, 1991
Results are the average percent survival observed in duplicate test chambers
Date Site
1 2 3 5 7 9 i1 12 13
June 19 5 20 0 S 5 0 5 15 5
June 26 75 95 100 80 65 55 90 85 90
July 3 -- - 65 35 45 35 - - --
July 10 30 80 20 25 35 30 35 100 90
July 17 25 70 85 35 0 90 100 100 70
July 24 40 45 10 90 25 70 45 45 35
July 31 70 50 75 15 60 30 25 70 85
Aug. 7 - - 0 0 0 10 25 - --
Aug. 14 70 100 100 85 90 95 75 90 30
Aug. 21 75 30 35 50 45 - 35 75 80
Aug. 28 100 80 95 85 100 95 100 85 95
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Table 28. Aquatic plant, invertebrate, and vertebrate laboratory and in situ bioassays,
1991-92--Continued

Fathead Minnow (Pimephales promelas) Laboratory Static Bioassay, 1991

Results are the average percent survival observed in duplicate test vessels

Site
Date
1 2 3 S 7 9 11 12 13 Control
June 5 -- 100 95 - 65 - - - 60 100
June 12 95 100 90 75 85 65 85 85 80 95
June 19 100 100 95 80 100 85 90 100 80 100
June 26 75 95 80 80 - - 60 - - 95
July 3 90 100 100 95 95 100 95 100 100 100
July 10 100 100 80 90 90 100 80 100 55 100
July 17 100 100 75 100 90 90 80 95 100 100
July 24 - 100 85 70 95 95 85 100 80 95
July 31 100 100 100 100 95 100 100 100 100 100
Aug. 7 90 100 90 85 90 90 100 95 70 -
Aug. 14 100 95 100 95 95 85 100 80 100 95
Aug. 21 100 100 95 100 95 95 100 100 95 100
Aug. 28 85 85 90 100 45 80 95 100 100 95
Fathead Minnow (Pimephales promelas) In Situ Bioassays, 1991

Results are the average percent survival observed in duplicate test chambers
Dat Site

© 1 2 3 5 7 9 11 12 13
June S 30 35 35 0 35 15 25 15 10
June 12 25 - 55 30 50 20 25 20 65 0
June 19 25 30 50 20 0 5 50 90 0
June 26 35 0 10 5 40 0 40 50 35
July 3 50 15 40 0 20 10 50 25 10
July 10 60 40 25 0 60 25 20 45 5
July 17 40 30 35 30 20 15 40 25 5
July 24 10 10 10 5 20 0 25 15 0
July 31 0 0 5 0 20 0 20 20 20
Aug. 7 0 15 35 10 0 0 5 0 0
Aug. 14 15 5 0 15 0 0 5 0 0
Aug. 21 10 5 5 5 5 0 50 55 0
Aug. 28 25 15 20 5 40 5 10 85 0

African Clawed Frog (Xenopus laevis) Laboratory Static-Renewal Bioassay, 1991
Results are the average percent survival observed in duplicate test vessels
Dat Site
e 1 2 3 5 7 9 I 12 13 Control

June 5 58 53 65 75 75 85 78 48 68 60
June 19 100 93 98 98 98 88 93 100 95 100
June 26 98 95 93 100 95 93 98 98 98 95
July 10 98 85 93 95 100 95 98 95 98 98
July 17 98 98 100 100 100 100 100 98 98 100
Aug. 7 - 90 100 98 93 95 95 - -- 100
Aug. 14 98 © 100 88 90 98 88 98 95 88 100
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Table 28. Aquatic plant, invertebrate, and vertebrate laboratory and in situ bioassays,

1991-92--Continued

African Clawed Frog (Xenopus laevis) Laboratory Static-Renewal Bioassay, 1991

Results are the average percent malformation observed in duplicate test vessels. *n = 24

Dat Site
e 1 2 3 5 7 9 11 12 13 Control
June 5 33 53 35 75 75 70 20 48 53 48
June 19 50 53 98 40 53 88 48 18 88 100
June 26 g* 80 43 85 15 88 48 63 93 35
July 10 63 40 88 85 18 60 75 45 10 5
July 17 45 13 38 98 53 3 95 25 48 5
Aug. 7 - 30 10 10 3 18 5 - - 23
Aug. 14 35 13 13 40 40 13 18 18 8 0
African Clawed Frog (Xenopus laevis) Laboratory Static-Renewal Bioassay, 1991
Results are the average percent survival observed in duplicate test vessels (pilot larval/tadpole study)
Site
Dat
e 1 2 3 5 7 9 11 12 13 Control
7-day-old larvae
July 17 - - 100 100 100 100 - - - 100
Aug. 21 - - 100 100 100 100 - -- - 100
14-day-old larvae
July 24 - - 100 100 100 100 - - - 100
Mallard duckling (Anas platyrynchos) In Situ Bioassay, 1991
Results are the average percent survival observed in duplicate test cages
Site
Date
1 3 5 7
June 5 -- 100 100 100
June 19 - 100 100 100
July 3 100 100 100 100
July 24 100 100 100 100
Aug. 21 100 100 100 100

Duckweed (Lemna minor) Laboratory Static Bioassay, 1992

Results are the average response from duplicate test dishes expressed as a percent of control growth (increase in number

of leaves)
Date Site

a 1 2 3 5 7 9 11 12 13 15
June 3 74 68 82 69 74 84 80 83 46 82
June 10 58 108 103 92 116 97 100 103 104 63
June 17 63 60 51 87 54 84 63 58 60 40
June 24 20 46 63 80 49 61 41 37 37 34
July 1 69 64 56 93 87 91 56 53 53 60
July 8 58 58 72 56 67 48 52 53 67 53
July 15 51 49 57 46 63 57 63 63 46 57
July 22 49 50 51 46 43 51 48 49 49 43
July 29 92 82 68 76 64 78 66 58 68 50
Aug. 5 76 75 66 58 61 54 51 63 66 63
Aug. 12 74 71 71 65 65 70 59 73 62 47
Aug. 19 78 90 85 100 88 80 76 63 73 80
Aug. 26 67 76 73 79 80 76 66 70 70 72
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Table 28. Aquatic plant, invertebrate, and vertebrate laboratory and in situ bioassays,
1991-92--Continued

Daphnia (Daphnia magna) Laboratory Static Bioassay, 1992

Results are the average percent survival observed in duplicate test vessels

Site
Date
1 2 3 5 7 9 11 12 13 15 Control

June 3 100 100 95 100 100 100 100 100 100 100 100
June 10 100 100 100 100 100 100 100 75 100 100 100
June 17 100 100 90 100 100 100 100 100 100 100 95
June 24 100 100 100 100 100 100 100 100 100 100 100
July 1 95 100 100 100 100 100 100 100 100 100 100
July 8 85 100 100 100 100 100 90 100 100 100 90
July 15 100 100 100 100 100 100 100 100 100 100 100
July 22 100 100 85 100 100 100 90 100 100 100 100
July 29 100 100 100 100 100 100 95 95 100 95 100
Aug. 5 95 100 100 100 100 100 95 95 100 95 --
Aug. 12 95 50 100 100 100 95 95 90 90 95 100
Aug. 19 80 95 100 85 80 80 90 95 100 100 --
Aug. 26 95 100 95 95 100 100 95 80 95 75 75

Daphnia (Daphnia magna) In Situ Bioassay, 1992

Results are the average percent survival observed in duplicate test chambers

D Site
ate 1 2 3 5 7 9 T 12 13 15 Control

June 10 100 9 95 9 85 90 85 95 90 80 -
June 17 65 35 100 85 60 40 55 100 100 30 .
June 24 0 65 9 90 80 90 75 95 80 45 100
Tuly 1 70 85 75 65 70 55 100 85 95 90 90
Tuly 8 20 55 40 0 50 0 20 25 25 25 85
Tuly 15 55 55 100 80 45 90 100 65 45 40 100
Tuly 22 100 10 40 0 60 100 100 80 35 40 100
Tuly 29 55 40 45 60 20 55 90 70 95 85 80
Aug. 5 30 0 60 80 80 100 - 95 100 30 80
Aug. 12 85 0 50 40 95 30 90 85 95 75 95
Aug, 19 80 90 0 45 45 75 80 65 65 85 100
Aug, 26 70 90 85 80 85 95 65 85 75 100 95
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Table 28. Aquatic plant, invertebrate, and vertebrate laboratory and in situ bioassays,
1991-92--Continued

Results are the average percent survival observed in duplicate test vessels

Hyalella (Hyalella azteca) Laboratory Static Bioassay, 1992

Site
Date
1 2 3 5 7 9 11 12 13 15 Control
June 3 80 100 85 90 40 95 90 85 15 85 100
June 10 70 65 70 75 65 85 80 90 80 65 95
June 17 80 70 75 85 95 90 65 95 75 20 100
June 24 100 100 100 85 100 90 95 85 85 90 100
July 1 95 75 100 90 95 90 90 85 65 70 85
July 8 55 95 50 90 100 75 75 60 100 75 100
July 15 90 95 95 100 100 100 95 100 100 100 --
July 22 920 95 100 100 100 95 100 100 100 90 100
July 29 100 90 85 90 100 65 85 95 95 90 -
Aug. § 100 95 90 100 90 100 100 90 80 80 920
Aug. 12 90 90 95 95 95 100 90 100 90 100 100
Aug. 19 100 - 90 100 85 95 90 100 85 90 100 -
Aug. 26 95 85 90 100 80 60 65 85 85 85 95
Hyalella (Hyalella azetca) In Situ Bioassay, 1992
Results are the average percent survival observed in duplicate test chambers
Site
Date 1 2 3 5 7 9 1 2 13 15 Control
June 10 70 -- 100 70 100 100 90 95 80 0 --
June 17 95 35 85 80 100 95 65 95 90 5 --
June 24 85 85 100 100 100 100 90 100 100 60 100
July 1 85 95 100 70 90 85 85 70 55 75 100
July 8 100 75 75 60 65 -- 30 60 100 75 100
July 15 55 65 85 60 85 60 90 90 45 40 100
July 22 100 60 80 100 100 80 95 60 90 30 100
July 29 75 65 45 80 65 65 65 80 80 40 100
Aug. 5 65 90 95 90 -- 80 -- 75 60 50 100
Aug. 12 80 0 60 70 50 80 85 50 65 50 100
Aug. 19 60 95 40 60 85 90 85 70 85 55 100
Aug. 26 90 100 85 95 80 100 90 85 100 100 100
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Table 28. Aquatic plant, invertebrate, and vertebrate laboratory and in situ bioassays,
1991-92--Continued

Fathead Minnow (Pimephales promelas) Laboratory Static Bioassay, 1992

Results are the average percent survival observed in duplicate test vessels

Site
Date
1 2 3 5 7 9 11 12 13 15 Control
June 3 100 100 100 100 100 100 100 100 100 100 -
June 10 90 100 100 100 100 95 90 100 95 100 -
June 17 100 100 90 80 70 100 85 95 90 100 -
June 24 100 100 100 95 90 90 95 95 100 95 -
July 1 100 95 95 95 75 100 100 100 85 95 100
July 8 95 75 90 80 85 100 100 75 65 100 90
July 15 100 100 95 100 70 100 100 100 95 100 95
July 22 95 75 60 95 95 85 90 100 100 95 100
July 29 100 100 100 100 100 95 95 95 85 100 95
Aug. 5 100 90 100 50 95 80 95 90 35 80 100
Aug. 12 95 100 85 85 80 100 100 70 40 100 100
Aug. 19 100 100 100 100 95 100 100 80 85 100 100
Aug. 26 80 100 75 95 85 95 90 100 70 85 90
Fathead Minnow (Pimephales promelas) In Situ Bioassay, 1992
Results are the average percent survival observed in duplicate test chambers
Dat Site
o 1 2 3 5 7 9 11 12 13 15 Control

June 17 25 0 45 50 80 35 60 60 45 5 -
June 24 0 0 50 65 40 40 40 60 40 65 90
July 1 65 75 85 50 35 0 85 80 15 35 100
July 8 60 5 60 25 50 10 30 65 55 65 100
July 15 45 0 60 20 60 60 40 45 0 80 90
July 22 25 0 90 30 60 0 55 35 45 80 70
July 29 0 20 75 75 60 0 65 35 65 30 80
Aug. § 30 0 0 40 20 50 - 30 0 0 75
Aug. 12 60 0 25 40 45 50 70 50 0 70 75
Aug. 19 65 40 0 20 30 10 55 0 0 90 90
Aug. 26 0 35 20 30 35 20 60 5 10 50 70

African Clawed Frog (Xenopus laevis) Laboratory Static-Renewal Bioassay, 1992

Results are the average percent survival observed in duplicate test vessels, Site results that are separated by / represent

tests using pH-nonadjusted and pH-adjusted samples

Dat Site
ate 1 2 3 5 7 9 11 12 13 15 Control

June 7 - -~ 90/83 85/70 78/60 88/98  90/98 - ~  90/88 95
June 24 - - 73 60 75  60/60  48/53 73 —  25/70 90
July 8 70 73 78 48 23 20/53  60/83  75/68 6515  T0/65 95
Tuly 22 98 93 95/100 95/100 100 95 93 98/90 98 95 100
Tuly 29 - - 78 90 73 65 60 - - - 98
Aug. 5 - - 73 63 55 73 58 - - - 93
Aug. 12 83 78 88 70 55  65/83 83/18 - —  83/60 93
Aug. 19 ) - 98 100 100 9895  95/98 - - - 100
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Table 28. Aquatic plant, invertebrate, and vertebrate laboratory and in situ bioassays,
1991-92--Continued

African Clawed Frog (Xenopus laevis) Laboratory Static-Renewal Bioassay, 1992

Results are the average percent malformation observed in duplicate test dishes. Site results that are separated by /

represent tests using pH-nonadjusted and pH-adjusted samples

Dat Site
ate 1 2 3 5 7 9 11 12 13 15 Control
June 7 - ~ o8 sl0 88 S5 8/5 - - 33 0
June 24 - - 25 5 15 1513 18/28 25 - 500 0
Tuly 8 23 8 10 10 10 510 2025 2503 3343 3535 5
Tuly 22 3 5 53 3/5 8 5 0 33 3 5 0
Tuly 29 - - 15 20 25 20 10 - - - 5
Aug. 5 - - 15 10 5 15 28 - - - 3
Aug. 12 g 5 5 10 13 1828  33/40 - ~ 238 8
Aug. 19 - - 5 0 8 00 05 - - - -

African Clawed Frog (Xenopus laevis) Laboratory Static-Renewal Bioassay, 1992

Results are the average percent survival of 7-day-old larvae observed in duplicate test dishes. Site results that are
separated by / represent tests using pH-nonadjusted and pH-adjusted samples

Dat Site

ate 1 2 3 5 7 9 11 12 13 15 Control
Tune 10 - -~ 10095 10005 95/95 95/100 95/100 - - - 95
June 17 - -~ 95/90 100/85 100/100 100/95 100/100 - - - 100
Tuly 1 - - 95 9 100 95 100 - - - 100
Tuly 15 - — 100 100 100 90 - . - - 95
Tuly 22 - - 95 90 95 100 100 - - - 100
Aug. 5 - - 100 100 95 90  95/100 - - - 100
Aug. 26 - — 100 100 100 10095 90/100 - - - 100
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Table 29. Sodium chloride positive-control bioassays, 1991-92

[Results are the average percent organism survival observed in duplicate test vessels. Sodium chloride shown in parts per
thousand (ppt)]

Daphnia, 1991 Daphnia, 1992
Date 0 1.25 2.5 5.0 10.0 Date 0 2.5 5.0 10.0
June 5 100 100 100 70 0 June 3 85 100 80 0
June 12 100 100 100 100 0 June 10 100 100 80 0
June 19 100 100 100 90 0 June 17 95 85 90 0
June 26 100 100 100 100 0 June 24 100 100 70 0
July 3 100 100 95 95 0 July 1 100 90 95 0
July 10 100 100 100 55 0 July 8 90 100 80 0
July 17 90 100 85 100 0 July 15 100 85 60 0
July 24 95 100 100 5 0 July 22 100 100 90 0
July 31 95 100 100 0 0 July 29 100 100 70 0
Aug. 7 100 100 100 35 0 Aug. 5 0 95 90 0
Aug. 14 100 100 100 45 0 Aug. 12 100 80 35 0
Aug. 21 100 100 100 100 0 Aug. 19 0 65 35 0
Aug. 28 100 95 100 55 0 Aug. 26 75 90 60 0
Hyalella, 1991 Hyalella, 1992

Date 0 1.25 2.5 5.0 10.0 Date 0 2.5 5.0 10.0
June 12 90 -- 10 10 0 June 3 100 70 50 0
June 19 70 90 10 0 0 June 10 95 100 85 50
June 26 50 100 70 0 0 June 17 100 85 85 5
July 3 95 90 90 0 0 June 24 100 90 85 15
July 10 100 00 100 0 0 July 1 85 85 85 15
July 17 70 75 65 0 0 July 8 100 100 90 70
July 24 90 95 80 0 0 July 15 70 95 85 15
July 31 100 100 90 5 0 July 22 100 95 100 30
Aug. 14 100 10 90 5 0 July 29 70 85 85 0
Aug. 21 95 100 80 0 0 Aug. 5 90 100 100 60
Aug. 28 100 100 80 0 0 Aug. 12 100 95 100 60

Aug. 19 30 95 80 95

Aug. 26 95 70 85 5

Fathead minnow, 1991 Fathead minnow, 1992

Date 0 1.25 2.5 5.0 10.0 Date 0 2.5 5.0 10.0
Jume 5 100 100 100 60 0 June 3 65 50 0 0
June 12 95 100 100 100 0 June 10 55 45 0 0
June 19 100 100 100 100 0 June 17 65 75 25 0
June 26 95 100 95 95 0 June 24 60 65 0 0
July 3 100 100 100 100 0 July 1 100 100 100 0
July 10 100 95 100 100 0 July 8 85 100 100 0
July 17 100 100 100 95 0 July 15 95 100 100 0
July 24 95 100 100 100 0 July 22 100 100 100 0
July 31 100 100 100 95 0 July 29 95 95 100 0
Aug. 7 0 20 30 20 0 Aug. 5 100 100 65 0
Aug. 14 95 100 100 100 0 Aug. 12 100 100 100 5
Aug. 21 100 100 95 90 0 Aug. 19 100 100 100 10
Aug. 28 95 100 100 85 0 Aug. 26 100 100 100 5
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Table 30. Frog embryo (Xenopus laevis) positive-
control bioassays, 1991-92

[Tests conducted using the LDS0 concentration of 6-
amino-nicotinamide. All malformed embryos were total
body failures, and, consequently, were not predicted to

survive. --, no data]
P Percent
Date ercept malformation
mortality in survivors

6-05-91 65 100
6-19-91 85 100
6-29-91 85 100
7-10-91 68 100
7-17-91 83 100
8-07-91 88 100
8-14-91 75 100
6-17-92 88 100
6-24-92 83 100
7-08-92 100 --
7-22-92 63 100
7-30-92 85 100
8-06-92 100 -
8-12-92 100 --
8-20-92 58 100
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Table 31. Chironomus tenfans sediment bioassay, 1991

[See figure 1 for site locations. °C, degree Celsius; mg/L, milligram per liter; culture, the medium that test animals are
raised in; control, clean potting soil; rep, replicate sample]

Sediment Test Percent Sediment Test Percent

. Percent ) Percent
collection start sample . collection start sample .
date date sediment survival date date sediment survival
Site 1 Site 4--Continued
July 8 July 9 6.25 90 Aug. 19 Aug. 28 6.25 85
12.5 95 12.5 65
25 90 25 95
50 100 50 60
100 100 100 75
Aug. 19 Aug. 28 6.25 85
July 21 July 24 6.25 60 rep 12.5 80
12.5 100 25 85
25 80 50 95
50 90 100 75
100 80
Site 5
Aug. 12 Aug. 14 6.25 80
12.5 75 June 18 June 21 6.25 55
25 85 12.5 95
50 80 25 90
100 75 50 70
100 90
Site 2 June 18 Tune 21 625 55
12. 7
Tuly 8 July 9 6.25 90 P 2> ,
12.5 95 50 55
2 100 100 90
50 95
100 95 Site 6
Aug. 12 Aug. 14 6.25 85 Aug. 12 Aug. 14 6.25 85
12.5 70 12.5 70
25 100 25 85
50 85 50 50
100 70 100 65
. Aug. 19 Aug. 27 6.25 90
Site 3 12.5 85
June 18 June 21 6.25 81 2 20
50 95
12.5 73 100 100
25 95
50 90 Aug. 19 Aug. 27 6.25 90
100 80 rep 12.5 85
25 85
Site 4 50 75
100 60
Aug. 12 Aug. 14 6.25 85
12.5 70 Site 7
25 90
50 70 July 8 July 9 6.25 90
100 55 12.5 100
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Table 31. Chironomus fentans sediment bioassay, 1991--Continued

Sediment Test Percent Sediment Test Percent
collection start sample slixirvcliztl collection start sample SI:SVCS:I
date date sediment date date sediment
Site 7--Continued Site 10--Continued
July 8 July 9 25 85 Aug. 19 Aug. 27 100 90
50 100
100 100 Aug. 19 Aug. 28 6.25 85
rep 12.5 85
Aug. 12 Aug. 14 6.25 60 25 70
12.5 920 50 75
25 70 100 55
50 95
100 90 Site 11
Site 8 Tuly 21 July 24 6.25 100
12.5 90
Aug. 12 Aug. 14 6.25 55 25 90
12.5 60 50 100
25 65 100 90
50 70
100 75 Aug. 12 Aug. 14 6.25 80
Aug. 19 Aug. 27 6.25 85 12.5 80
25 80
12.5 80
50 65
» 85 100 85
50 85
100 85 Site 12
Aug. 19 Aug. 28 6.25 85
rep 12.5 85 July 21 July 24 6.25 90
25 75 12.5 80
50 75 25 70
100 75 50 50
100 40
Site 9
Aug. 12 Aug. 14 6.25 85
July 8 July 9 6.25 95 12.5 70
12.5 90 25 80
25 95 50 75
50 100 100 70
100 100
Site 13
Site 10
July 21 July 24 6.25 90
Aug. 12 Aug. 14 6.25 60 12.5 90
12.5 55 25 70
25 65 50 100
50 60 100 90
100 50
Aug. 12 Aug. 14 6.25 90
Aug. 19 Aug. 27 6.25 85 12.5 85
rep 12.5 100 25 65
25 95 50 80
50 100 100 85
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Table 31.

Chironomus tentans sediment bioassay, 1991--Continued

Sediment Test Percent Percent Tempera- Alkalinity pH Hardness
collection start sample survival Date ture as CaCO;  (standard as CaCO,
date date sediment &) (mg/L) units) (mg/L)
Site UTLé6 Water quality during C. tentans sediment bioassay
Aug. 19 Aug. 27 6.25 75 June 21 21 147 74 -8.1 240
12.5 90 July 9 20 120 72-84 200
25 85 July 24 22 143 74 -8.0 260
50 85 Aug. 14 21 132 79 -89 200
100 75 Aug. 27 22 163 75- 81 280
Aug. 28 21 163 74-179 260
Aug, . .
vg. 19 ?e;g 21 1325 gg Culture and control percent survival
25 95 Date Culture Control
50 85
100 75 June 18 98 100
July 8 100 90
Site UTL13 July 9 100 90
July 21 100 90
Aug. 19 Aug. 28 6.25 100 July 24 100 90
12.5 90 Aug. 12 920 90
25 85 Aug. 19 95 90
138 gg Reference sediment
Percent Percent
Aug. 19 Aug. 28 6.25 60 Date sample :
rep 12.5 75 sediment survival
25 75 July 9 6.25 95
50 65 12.5 95
100 75 25 90
50 90
Site CL1 100 75
Aug. 9 Aug. 14 6.25 90 July 24 6.25 60
12.5 95 12.5 20
25 85 25 20
50 85 50 30
100 20 100 20
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Table 32. Chironomus tentans sediment bioassay, 1992

[See figure 1 for site locations. Culture, the medium that test animals are raised in; control, clean potting soil]

Sediment Test p Sediment Test P
collection start ercent collection start ercent
date date survival date date survival
Site 1 Site 7
June 1 June 2 85 June 1 June 2 65
June 15 June 16 65 June 16 June 17 85
June 28 June 30 75 June 29 June 30 33
July 27 July 28 90 June 29 June 30 55
July 27 July 28 90 July 28 July 29 80
Aug. 10 Aug. 11 75 Aug. 11 Aug. 12 90
Aug. 25 Aug. 26 100 Aug. 11 Aug. 12 76
Aug. 25 Aug. 26 70
Site 2
Site 8
May 31 June 1 80
May 31 June 1 90 June 16 June 17 80
June 15 June 16 75 July 28 July 29 90
June 29 June 30 62 Aug. 11 Aug. 12 85
July 27 July 28 90
Aug. 10 Aug. 11 95 Site 9
Aug. 25 Aug. 26 90
June 1 June 2 40
: June 16 June 17 40
Site 3 June 29 June 30 80
June 1 June 2 75 July 28 July 29 75
June 16 June 17 90 Aug. 11 Aug. 12 >
June 29 June 30 70 Avg. 25 Aug. 26 77
July 28 July 29 100 .
Aué. 1 Avg, 12 90 Site 10
Aug. 25 Aug. 26 100 June 16 June 17 70
. July 28 July 29 50
Site 4 Avg. 11 Aug. 12 50
June 16 June 17 90
July 28 July 29 80 Site 11
Aug. 11 Aug. 12 90
June 1 June 2 71
Site 5§ June 15 June 16 65
June 15 June 16 65
une 1 une 2 June 29 June 30 75
iune 16 .{uﬁe 17 gg July 28 July 29 100
June 29 June 30 70 Aug. 10 Aug. 11 7
July 28 Tuly 29 95 Avg. 25 Aug. 26 80
Aug. 25 Aug. 26 100 Site 12
Site 6 May 31 June 1 65
June 15 June 16 70
June 16 June 17 85 June 28 June 30 40
July 28 July 29 100 July 27 July 28 100
y uly
Aug. 11 Aug. 12 95 Aug. 10 Aug. 11 75
Aug. 24 Aug. 25 95
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Table 32. Chironomus tentans sediment bioassay, 1992--Continued

Sediment Test Sediment Test
collection start Percent collection start Percent
date date survival date date survival
Site 13 Site 9A
May 31 June 1 85 May 31 June 1 60
June 15 June 16 86 June 28 June 30 55
June 15 June 16 80 July 27 July 28 75
June 28 June 30 80 Aug. 24 Aug. 25 50
July 27 July 28 90
Aug. 10 Aug. 11 90 Site 13B
Aug. 24 Aug. 25 70
May 31 June 1 35
Site 15 June 28 June 30 70
June 28 June 30 100
May 31 June 1 81 July 27 July 28 90
June 15 June 16 70 Aug. 11 Aug. 25 95
June 15 June 16 65
June 28 June 30 45 Site B
July 27 July 28 90
Aug. 11 Aug. 12 90 June 16 June 17 65
Aug. 24 Aug. 25 95 July 28 July 29 85
Aug. 25 Aug. 26 65 Aug. 4 Aug. 12 90
Site LR3 Culture and control percent survival
May 31 June 1 85 Date Culture Control
June 28 June 30 65
July 27 July 28 90 June 1 81 79
Aug. 24 Aug. 25 85 June 2 97 80
June 16 95 44
Site LR4 June 17 92 72
- June 30 88 62
May 31 June 1 90 July 28 94 93
June 28 June 30 90 July 29 98 98
July 27 July 28 90 Aug. 11 100 90
Aug. 24 Aug. 25 95 Aug. 12 92 89
Aug. 25 100 100
Site 4C Aug. 26 100 96
May 31 June 1 95
June 28 June 30 70
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Table 33. Mallard duckling bioassay, 1991

[See figure 1. AChE, brain acetylcholinesterase activity expressed as micromoles of substrate hydrolyzed per minute per
gram of tissue. Weights are in grams. AT, change in body temperature of mallard duckling during cold stress test; °C,

degree Celsius; --, no data]

. Terminal .
Bird . . . . Brain

Site fl den_ti- Weight for indicated day of testing Wl‘g/g}r]t dw o %ht’f AChE (Ag)

ication ’ ay 4 o activity ©
No. 0 1 2 3 4 day 4 of te);ting
testing
Test period 1: June 2 to §

Control 61 47.1 56.8 65.6 30.8 86.5 4.659 1.838 15.60 -
Control 62 53.1 59.5 69.8 84.3 934 4.314 1.879 11.37 --
Control 63 58.4 67.4 82.8 95.1 102.9 5.294 1.746 12.67 --
Control 64 58.7 71.7 87.4 102.1 112.5 7.053 1.862 -- --
Control 65 59.5 66.0 80.6 95.1 101.8 5.166 1.828 14.30 --
Control 66 55.5 65.4 76.6 92.0 95.4 5.600 1.975 13.32 --
Control 67 52.4 62.3 75.5 88.6 99.8 5.015 2.133 13.97 --
Control 68 51.8 60.8 69.7 84.5 91.6 4.616 1.827 13.65 --
Control 69 47.8 55.5 64.6 79.8 84.5 4,238 1.756 11.70 --
Control 70 60.6 69.0 82.6 99.1 104.5 5.981 1.857 9.10 --
Control 71 472 51.5 61.6 68.3 77.4 4,142 1.803 15.27 --
Control 72 47.0 53.2 63.3 72.0 84.1 4334 1.991 15.60 -
Control 73 54.2 63.0 78.0 84.9 96.3 5.305 1.994 13.65 --
Control 74 50.2 57.2 68.7 75.7 84.4 4,487 1.681 13.32 --
Control 75 49.7 59.4 72.5 84.2 93.1 4922 1.736 15.27 --
Control 76 60.2 67.5 83.7 91.9 98.6 4.795 1.714 11.37 --
Control 77 57.2 64.8 78.8 86.9 96.0 5.653 1.922 14.62 --
Control 78 60.0 66.5 79.1 91.5 101.5 6.998 1.607 11.05 --
Control 79 53.6 62.6 76.0 81.4 95.0 4.982 1.874 15.92 --
Control 80 64.3 75.4 92.4 101.7 113.7 6.226 1.799 11.05 --
3 1 40.8 48.0 59.3 76.2 83.5 5.764 1.716 17.55 --
3 2 432 47.6 53.4 66.9 73.4 4.905 1.617 14.95 --
3 3 43 .4 50.1 58.3 72.0 74.8 4.740 1.605 12.35 --
3 4 49.7 56.2 69.6 87.4 98.1 7.500 2.116 13.00 --
3 5 51.2 57.2 69.9 92.4 953 5.546 1.772 12.35 --
3 6 52.5 61.4 759 99.3 105.0 6.955 1.868 14.30 --
3 7 53.7 61.6 74.6 92.8 98.2 5.108 1.946 11.37 -
3 8 529 62.9 77.3 95.6 103.3 7.062 1.867 14.30 --
3 9 59.8 69.1 85.6 109.0 1194 6.910 2.003 13.00 --
3 10 60.0 66.0 81.9 104.9 111.7 9.075 1.907 13.98 --
3 11 46.0 52.9 65.7 84.6 90.5 5.051 1.755 13.65 --
3 12 44,0 49.6 59.1 78.1 82.9 5.253 1.670 11.37 --
3 13 54.4 61.8 78.6 105.6 110.3 6.888 1.806 13.32 --
3 14 549 65.1 78.3 100.2 106.2 6.296 1.860 13.00 --
3 15 53.1 63.5 74.0 98.3 100.7 6.215 1.881 9.75 --
3 16 50.5 56.9 69.0 88.1 95.9 5.766 1.868 14.25 --
3 17 48.0 55.7 69.0 89.5 97.1 6.426 2.007 12.02 --
3 18 48.1 53.1 63.4 80.0 84.6 4930 1.757 1495 --
3 19 59.8 68.0 79.0 101.3 105.7 6.165 1.893 14.62 -
3 20 58.8 70.0 89.0 121.3 125.6 7.804 1.997 12.67 --
5 21 47.2 53.0 67.0 81.5 93.8 5.435 1.760 10.07 --
5 22 44.7 52.0 60.7 72.6 81.6 4.677 1.704 12.35 --
5 23 48.8 55.0 68.5 81.9 95.5 6.181 1.832 7.80 --
5 24 51.5 60.3 70.7 86.2 96.1 5.528 1.899 13.65 -
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Table 33. Mallard duckling bioassay, 1991--Continued

Bird Terminal

. . . . Brain
Site identi- Weight for indicated day of testing v:;;/e;t weight, ACHE AT
fication 0 I ) 3 4 d ﬁ ’f day 4 of activity °C)
No. ay 4o testing
testing
Test period 1: June 2 to 5--Continued
5 25 493 . 54.0 64.2 76.4 86.5 4.082 1.886 10.72 --
5 26 53.5 61.2 71.9 87.4 97.4 5.264 1.788 13.00 --
5 27 55.0 63.7 74.5 87.2 96.6 5.227 2.033 14.08 --
5 28 59.0 63.0 77.5 89.9 102.2 5.356 1.782 11.37 -
5 29 58.3 65.7 82.1 96.0 110.2 6.006 1.938 10.72 -
5 30 59.8 67.7 80.9 95.4 107.3 7.017 1.784 12.35 --
5 31 453 52.7 62.8 77.1 85.5 4.882 1.759 10.40 -
5 32 48.1 54.2 63.4 75.7 82.8 -- 1.859 11.70 -
5 33 513 59.1 69.8 88.0 94.9 5.085 1.924 14.62 -
5 34 503 57.2 65.6 80.9 87.2 3.825 1.998 14.30 -
5 35 49.2 564 65.5 82.9 89.3 4.964 1.771 10.07 -
5 36 54.6 62.7 73.8 89.2 94.1 4.839 1.769 14.62 -
5 37 56.9 61.8 73.0 88.5 95.5 5.286 1.896 11.70 --
5 38 54.7 63.4 71.4 85.8 93.7 4.507 2.111 10.40 -
5 39 54.6 63.1 75.0 89.7 98.8 5.864 1.950 11.05 --
5 40 61.3 69.4 79.2 94.7 101.8 5.366 1.759 11.37 --
7 41 46.6 54.7 68.5 78.4 91.5 5.651 1.966 11.70 -
7 42 43.0 493 56.8 67.9 78.2 4.063 1.898 11.70 --
7 43 50.5 582 70.7 87.0 96.1 5.605 2.058 15.27 --
7 44 48.4 53.5 67.0 71.7 92.4 5.429 1.967 11.37 -
7 45 47.5 524 61.2 77.4 85.0 5915 1.899 12.67 --
7 46 56.0 65.2 76.8 90.1 104.5 5.773 1.721 13.97 -
7 47 52.0 62.2 76.1 87.7 100.9 6.086 1.811 13.00 --
7 48 55.0 62.1 72.0 83.5 91.6 6.934 1.894 11.75 --
7 49 56.5 64.7 74.8 90.1 101.8 6.339 1.835 11.27 --
7 50 52.4 61.8 74.0 87.6 101.1 6.235 2.151 13.65 --
7 51 46.6 52.5 61.4 73.2 81.9 3.938 1.914 13.97 -
7 52 46.9 52.5 60.7 70.5 77.3 3.550 1.871 12.35 -
7 53 53.1 62.0 71.4 86.1 101.1 6.577 1.674 13.00 -
7 54 48.7 544 62.0 77.0 87.6 5.407 1.640 11.05 -
7 55 51.2 58.5 70.2 82.8 97.1 5.566 1.951 13.00 -
7 56 55.8 62.5 73.3 89.8 105.6 6.571 1.947 11.05 --
7 57 58.5 63.3 76.6 91.9 105.2 5.578 1.940 13.00 --
7 58 56.1 65.0 73.8 88.3 99.8 4212 1.786 14.30 --
7 59 54.4 62.1 71.7 86.9 101.9 6.306 1.885 13.32 --
7 60 65.4 72.6 84.8 102.1 114.6 6.534 2.103 12.67 --
Test period 2: June 15 to 18
Control 61 448 51.0 52.9 70.6 76.7 -- 1.803 16.25 2.1
Control 62 433 49.0 50.0 67.9 72.5 -- 1.858 12.67 1.4
Control 63 43.6 479 49.8 64.9 70.4 - 1.886 14.30 5.0
Control 64 46.3 50.8 54.7 70.0 72.6 4.990 1.960 13.32 --
Control 65 42.7 44.6 47.0 57.1 60.4 - 1.646 16.25 4.5
Control 66 46.7 52.6 56.0 73.1 77.5 - 1.860 7.80 55
Control 67 45.2 51.2 52.0 70.9 77.9 - 1.759 12.67 5
Control 68 429 46.7 48.7 62.2 69.0 5.600 2.014 11.05 -
Control 69 48.9 55.7 60.8 777 84.1 5.570 1.780 15.60 --
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Table 33. Mallard duckiing bioassay, 1991--Continued

Bird Weight for indicated day of testi Tver™ Brain
Sie  identi- ©1g ndicated day of tesung w;ivge;t weight, AChE AT
fication 0 1 2 3 4 day 4 ’f day 4 of activity °C)
No. ay 4 0 testing
testing
Test period 2: June 15 to 18--Continued
Control 70 455 51.2 55.0 68.0 74.0 4.748 1.962 14.95 -
Control 71 44.9 47.6 43.8 49.9 55.5 -~ 1.571 10.07 6.0
Control 72 440 54.2 57.0 733 80.8 6.159 1.922 12.67 -
Control 73 434 52.0 58.6 74.4 80.4 - 1.792 14.95 42
Control 74 46.8 51.4 56.8 70.0 76.1 - 1.790 13.65 -
Control 75 43.1 489 45.8 62.0 63.6 3.683 1.622 12.02 -
Control 76 46.0 51.6 57.4 715 79.4 4.598 1.929 15.92 -
Control 77 45.0 53.5 58.5 74.2 71.7 -- 1.692 12.67 8.0
Control 78 519 57.8 61.2 76.3 82.1 4.359 1.810 13.32 --
Control 79 49.8 54.5 60.0 77.1 81.5 -- 1.663 11.70 3.6
Control 80 50.1 56.6 61.5 75.5 81.7 - 1.814 13.65 --
3 1 47.2 50.0 61.5 69.7 81.1 - 1.917 14.95 6
3 2 439 48.6 58.8 67.5 83.1 - 1.675 14.30 5
3 3 46.3 51.1 61.0 74.1 88.4 - 1.846 12.35 3.8
3 4 43.0 48.9 59.2 66.6 75.5 - 1.689 13.32 4.6
3 5 459 51.4 63.7 71.7 96.4 7.182 1.787 13.00 --
3 6 45.6 52.1 63.0 73.7 85.6 -- 1.930 11.37 54
3 7 45.5 50.9 57.5 66.8 77.6 6.253 1.856 15.27 -
3 8 50.5 55.8 67.0 80.8 94.0 - 1.941 12.02 2.8
3 9 50.0 52.0 63.4 73.7 85.9 5.477 - - -
3 10 55.1 58.1 69.1 83.0 91.8 6.259 1.963 13.97 -
3 11 43.6 48.1 57.2 70.0 82.9 5.183 1.940 10.40 --
3 12 46.9 53.1 59.9 70.9 82.3 -- 1.971 13.00 7.4
3 13 46.6 51.7 60.6 71.3 84.6 - 2.113 12.35 2.7
3 14 44.8 49.4 58.6 69.6 83.0 -- 1.581 14.95 3
3 15 49.9 54.0 58.4 71.1 83.1 5.078 2.149 15.27 -
3 16 56.7 59.1 71.2 80.6 98.6 7.400 1.932 10.40 --
3 17 51.8 58.0 69.9 78.7 97.8 - 2.046 12.35 1.4
3 18 48.7 53.2 63.6 722 86.4 - 1.858 6.82 5.2
3 19 49.5 56.5 65.5 76.1 92.1 - - - --
3 20 449 47.2 55.1 65.3 78.2 5.457 1.913 13.00 --
5 21 46.0 54.4 62.9 74.0 85.0 5.216 - -- -
5 22 48.4 55.8 66.2 77.3 91.1 6.730 2.094 14.30 -
5 23 46.1 54.0 61.5 68.7 72.3 5.172 1.552 13.65 --
5 24 51.6 58.5 66.1 77.7 89.7 6.266 1.971 13.32 -
5 25 44.7 52.6 64.2 73.0 83.2 5.390 1.753 12.35 -
5 26 48.2 56.0 67.1 71.2 78.6 4.990 -- - -
5 27 50.5 61.7 74.0 83.0 99.7 5.652 - - -
5 28 50.5 56.0 66.2 75.9 88.6 6.142 1.764 10.07 -
5 29 54.6 62.3 752 90.2 100.5 7.008 - - -
5 30 50.2 56.5 64.1 75.2 85.2 5.397 -- -- --
5 31 49.1 52.2 64.1 72.5 86.7 6.018 1.926 12.35 -
5 32 42.7 48.3 59.0 69.0 76.7 5.057 -- -- -
5 33 45.2 49.7 62.3 71.6 81.3 4.899 1.844 12.02 -
5 34 422 49.7 56.0 60.9 70.0 5.040 1.602 12.67 --
5 35 43.6 48.0 58.5 67.0 77.2 4.231 1.520 9.75 -
5 36 41.6 47.7 559 62.1 72.7 4.932 -- -- --
5 37 514 574 71.1 79.2 90.4 3.982 - -- --
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Table 33. Mallard duckiing bioassay, 1991-Continued

Bird . L . Terminal gy
Site 1 d eqti— Weight for indicated day of testing v:;;'e;t weight, ACHE AT
fication 0 ) 5 3 4 4 ﬁ . daydof activity  (°0)
No. ay ¢ o testing
testing
Test period 2: June 15 to 18--Continued
5 38 49.3 53.9 64.1 72.6 87.2 5.890 -- -- --
5 39 51.8 56.8 69.6 83.5 93.6 5.815 1.967 12.35 --
5 40 534 59.9 79.0 91.3 103.5 6.425 - - .-
7 41 48.2 55.0 66.1 80.7 86.3 5.643 1.955 12.67 --
7 42 47.7 514 60.3 71.5 81.6 4.535 -- -- -
7 43 45.0 51.0 59.9 71.2 834 5.375 2.063 12.02 --
7 44 48.1 52.7 64.1 72.5 84.8 5.165 - - -
7 45 42.6 46.8 53.3 63.6 69.0 4.229 - - --
7 46 49.7 56.9 66.7 77.8 904 4922 -- .- -
7 47 49.2 52.2 61.9 76.1 85.2 4.147 2.059 9.75 --
7 48 50.4 574 69.4 76.1 88.0 5.820 - -- --
7 49 499 52.6 64.9 73.8 82.9 4.791 1.757 11.70 --
7 50 49.5 55.7 65.9 78.9 91.5 6.320 1.778 13.32 --
7 51 46.4 50.9 61.1 67.8 78.4 6.170 - - --
7 52 47.6 51.1 60.4 74.0 82.3 5.090 1.565 13.00 --
7 53 45.0 53.5 62.8 72.4 82.7 -- -- -- --
7 54 44.6 50.7 59.1 69.6 80.5 4.648 1.616 13.32 --
7 55 46.8 52.8 64.3 75.6 853 5.653 1.936 10.72 --
7 56 473 51.6 63.8 74.0 84.1 5.725 - - --
7 57 50.8 52.5 62.8 75.7 85.7 3.573 2.013 14.30 --
7 58 53.0 61.1 73.0 85.9 98.6 5.737 -- - --
7 59 51.7 55.6 65.3 77.5 88.4 4.855 1.975 12.02 --
7 60 51.0 57.2 69.8 76.2 87.6 6.020 -- -- --
Test period 3: July 6 to 9
Control 61 56.6 71.9 81.3 99.5 108.2 -- 1.867 13.97 3.1
Control 62 43.6 56.9 66.4 77.7 82.0 5.530 1.680 11.37 --
Control 63 40.0 523 58.0 74.0 75.1 4.440 1.856 10.07 --
Control 64 46.6 64.3 74.1 84.1 89.8 4.880 1.800 13.97 --
Control 65 50.2 63.7 73.2 86.1 90.8 5.490 2.088 14.95 --
Control 66 44.6 54.2 62.9 72.7 76.8 4.430 2.033 12.67 --
Control 67 46.3 55.8 61.9 70.3 84.8 -- 1.939 12.35 4.2
Control 68 47.8 61.2 72.1 86.8 98.3 -- 1.960 15.27 39
Control 69 51.8 65.5 73.0 86.5 92.1 6.890 - -- --
Control 70 42.5 53.2 59.3 70.8 74.9 3.420 - -- --
Control 71 449 573 68.9 87.8 86.7 6.049 1.918 12.67 --
Control 72 43.8 44.8 51.9 62.9 68.8 -- 1.709 13.65 4.4
Control 73 47.7 57.0 68.3 82.1 84.5 5.629 -- -- --
Control 74 41.4 49.0 57.6 70.5 774 -- - - 4.5
Control 75 52.3 64.0 78.7 96.7 105.7 -- 2.130 12.02 5.2
Control 76 46.3 58.1 69.3 87.0 85.7 5912 1.928 13.32 --
Control 77 43.0 54.7 66.7 84.1 85.1 5.383 -- -- --
Control 78 45.2 524 65.1 71.1 80.0 4.445 1.658 14.30 --
Control 79 48.0 58.3 73.9 90.1 90.5 4.611 1.930 14.30 --
Control 80 50.5 61.3 74.6 92.0 95.3 4.932 1.868 16.90 --
3 i 422 46.6 55.4 75.6 844 4.786 1.949 13.65 --
3 2 55.6 59.9 74.5 93.2 102.5 6.872 -- - --
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Table 33. Mallard duckling bioassay, 1991--Continued

. Terminal .
Bird . . . . Brain
e fl denti- Weight for indicated day of testing wlg;lrn ;veiﬁht,f AChE (Ag)
ication ’ ay 4 0 activity °
No. 0 1 2 3 4 day 4 of testing
testing
Test period 3: July 6 to 9--Continued

3 3 51.0 56.4 66.8 84.2 92.2 5.062 2.029 11.05 -
3 4 473 54.2 68.1 80.7 88.9 -- 1.794 11.70 44
3 5 52.8 56.3 66.2 80.8 86.8 6.008 -- -- --
3 6 459 49.1 58.0 76.2 81.4 4937 1.908 13.97 -
3 7 50.8 55.7 65.3 82.2 91.9 -- 1.961 12.35 37
3 8 494 54.5 65.2 82.6 92.5 - 1.962 13.00 1.3
3 9 43.1 48.4 61.7 770 90.8 5.080 1.867 13.00 --
3 10 459 51.5 58.3 73.2 81.9 4.338 1.717 13.32 -
3 11 45.5 50.7 60.6 77.4 86.1 - 1.865 12.35 5
3 12 46.8 50.8 60.8 83.4 89.3 6.423 1.988 14.62 -
3 13 49.1 54.9 62.9 83.0 90.0 7.189 1.974 14.62 -
3 14 479 52.3 61.3 78.9 85.5 4.453 -- -- -
3 15 44.1 479 54.3 68.7 72.7 4.084 - -- -
3 16 53.5 56.1 65.7 83.4 91.5 - 1.894 12.35 35
3 17 40.9 439 514 65.3 65.0 3.622 1.805 14.30 --
3 18 49.8 57.6 69.7 89.0 99.5 -- 2.222 14.62 35
3 19 49.5 56.2 62.1 80.9 86.7 5.742 1.995 16.90 --
3 20 41.5 48.8 57.1 74.6 78.1 5.552 1.827 9.75 -
5 21 53.5 59.0 713 89.3 95.1 - 1.972 16.90 3.8
5 22 46.0 514 61.3 70.3 71.9 4.077 1.879 13.00 -
5 23 53.1 64.6 78.3 105.8 109.6 7915 1.892 13.00 -
5 24 479 54.4 65.5 83.9 84.8 5.012 2.028 11.70 -
5 25 50.7 55.3 68.0 84.9 90.0 -- 1.468 11.05 2.9
5 26 57.0 60.9 73.0 92.4 96.4 5.497 - - -
5 27 43.5 49.5 56.8 69.7 71.7 -- -- - 4.5
5 28 43.8 48.9 59.7 73.4 75.4 4.649 1.823 12.35 -
5 29 444 50.9 63.9 84.8 86.7 4.941 -- - -
5 30 50.6 58.1 70.0 89.7 88.5 4.828 1.852 12.67 -
5 31 55.5 63.0 713 102.2 109.4 - 2.138 11.70 --
5 32 48.9 56.6 65.6 87.8 96.6 - 1.775 11.70 1.9
5 33 51.0 56.0 69.3 88.2 94.2 5.784 1.940 13.32 -
5 34 414 46.5 56.1 75.3 78.8 5.090 1.721 13.00 -
5 35 423 47.8 56.2 74.5 83.4 - 1.727 13.97 3.9
5 36 50.1 53.3 59.7 73.8 71.5 4.144 - -- -
5 37 444 49.0 62.1 80.9 84.8 5.302 1.974 13.00 -
5 38 49.1 56.8 67.5 89.1 92.1 5.249 2.012 12.35 -
5 39 45.1 52.0 62.9 83.5 85.6 6.044 1.921 13.00 --
5 40 44.0 49.7 60.8 74.2 82.1 4.935 - - --
7 41 56.2 63.9 78.6 93.1 101.0 6.828 1.965 12.67 -
7 42 52.0 60.5 67.9 82.5 88.5 5.733 -- -- -
7 43 49.1 553 67.6 79.2 87.8 4959 1.882 12.02 -
7 44 443 52.2 65.6 77.6 90.0 -- 1.878 13.65 43
7 45 49.8 56.3 68.9 82.3 89.3 5912 1.717 13.97 --
7 46 449 51.6 63.2 77.1 86.1 4.891 1.872 12.02 --
7 47 433 455 55.1 76.8 90.2 -- -- -- 4.3
7 48 47.7 542 67.6 82.1 86.4 4.678 - - -
7 49 49.1 54.3 68.7 79.7 929 - 1.889 12.02 2.6
7 50 47.6 549 67.7 87.2 95.9 5.504 1.878 14.62 --
7 51 447 54.4 64.3 76.2 81.8 -- 1.825 14.95 59
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Table 33. Mallard duckling bioassay, 1991--Continued

Bird Terminal

. o . . Brain
Site ;d enti- Weight for indicated day of testing "vlgg}rlt dw e %ht’f AChE ( Ag)
ication ’ ay 4 o activit °
No. 0 1 2 3 4 day 4 of te};ting ¢
testing
Test period 3: July 6 to 9--Continued
7 52 47.7 54.5 67.9 84.1 91.6 - 2.039 13.32 -
7 53 442 52.7 61.1 76.1 78.1 4997 1.837 13.00 -
7 54 48.1 54.4 63.0 78.3 82.1 4.281 1.814 10.40 -
7 55 50.4 58.2 69.8 84.8 90.2 4.722 1.936 10.72 -
7 56 50.8 579 68.7 82.9 91.6 5.518 2.041 13.97 --
7 57 48.0 53.8 65.5 78.1 87.6 - 1.837 12.35 37
7 58 42.6 48.2 60.2 732 77.8 4.420 - - -
7 59 54.6 59.8 74.9 87.9 94.0 5.375 1.858 11.05 -
7 60 48.3 51.2 58.7 70.5 76.5 4.051 - - --
1 81 42.5 50.1 58.0 70.8 74.2 3.819 - - --
1 82 41.8 48.0 583 73.0 75.5 5.012 2.018 12.35 --
1 83 48.7 60.3 68.6 83.7 86.1 4.169 1.750 9.42 --
1 84 54.2 68.6 77.2 97.0 97.1 5.578 - -- --
1 85 51.2 59.2 66.9 80.3 82.6 4.549 - -- --
I 86 44.1 56.7 64.6 80.1 83.8 5.189 - -- --
1 87 43.7 51.7 56.6 70.3 72.1 3919 1.741 14.62 --
1 88 54.0 63.1 73.5 90.6 98.6 5.653 1.874 11.05 -
1 89 46.3 593 659 76.8 84.1 4.110 - - -
1 90 51.1 58.7 67.2 78.7 82.8 4.726 1.910 16.57 -
1 91 48.0 57.1 64.9 80.5 85.0 4.050 - - --
1 92 53.8 70.2 73.0 94.3 93.3 5.200 1.855 12.67 -
1 93 46.9 56.3 61.7 76.2 79.1 3.800 - - -
1 94 51.1 59.0 69.2 86.6 90.1 4.724 1.837 12.02 --
1 95 389 46.1 51.5 63.1 65.2 3.407 1.770 14.95 -
1 96 46.2 52.6 58.2 71.7 75.1 3.631 -- -- -
1 97 389 453 50.1 62.7 65.1 3914 1.818 13.32 -
1 98 445 - 51.8 58.9 73.6 76.7 4.115 - - -
1 99 48.3 60.6 68.9 89.3 89.0 4.490 1.927 11.05 -
1 100 50.8 59.6 67.4 83.2 88.7 4279 - - -
Test period 4: July 25 to 29
Control 61 32.7 43.1 522 60.0 66.3 3.499 1.660 15.27 -
Control 62 314 425 51.1 57.5 68.4 4.453 - - -
Control 63 35.8 46.8 58.6 74.6 85.1 5.784 1.839 9.75 -
Control 64 335 443 50.8 66.7 74.5 -- 1.728 13.00 5.0
Control 65 339 453 56.4 65.6 72.9 4259 1.744 14.30 -
Control 66 33.7 46.9 51.3 62.4 67.6 4.448 1.820 13.32 -
Control 67 38.8 48.8 55.4 65.1 75.2 4.600 -- - -
Control 68 39.4 47.3 58.8 69.2 75.7 -- 1.642 12.35 5.2
Control 69 35.5 443 533 61.6 68.1 4272 1.800 12.35 -
Control 70 36.2 472 56.6 68.9 81.6 - 1.646 14.95 2.0
Control 71 33.8 47.0 58.7 73.5 80.8 4235 - - -
Control 72 320 42.1 51.1 60.5 69.5 3.547 1.721 13.97 -
Control 73 33.6 443 529 62.4 69.2 3.277 1.896 11.37 -
Control 74 33.7 44.6 56.6 66.1 74.5 -- 1.841 12.02 5.8
Control 75 31.6 428 54.2 63.3 67.6 3.247 - - -
Control 76 328 414 51.0 61.1 68.7 3.737 1.784 13.97 -
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Table 33. Mallard duckling bioassay, 1991--Continued

. Terminal .
Bird . . . . Brain
Site 1 deqti~ Weight for indicated day of testing wlgelr)t W erizlht, AChE AT
flciguon 0 1 2 3 4 day % (;f day 4 of activity °C)
0. . testing
testing
Test period 4: July 25 to 29--Continued

Control 77 39.0 51.6 65.6 74.8 82.8 -- 1.772 12.35 3.1

Control 78 36.5 46.1 56.1 66.2 77.0 4.194 1.915 13.65 --

Control 79 36.3 47.6 58.1 70.7 76.8 -- 1.709 11.05 31

Control 80 39.6 54.5 66.9 749 87.2 4,143 1.886 13.32 --
3 1 35.2 43.6 52.3 62.5 68.9 3.271 .- -- --
3 2 33.3 41.4 473 57.4 63.8 -- 1.854 13.97 38
3 3 34.1 41.5 47.1 56.4 67.0 -- 1.537 13.32 49
3 4 33.9 41.0 48.3 57.3 63.8 3.224 1.649 13.97 --
3 5 31.3 374 44.6 55.8 62.3 3.104 1.799 10.40 --
3 6 354 38.1 46.1 56.7 61.6 3.321 1.586 14.30 -
3 7 35.8 43.7 48.7 55.3 63.3 3.703 -- -- --
3 8 36.6 43.5 48.6 55.0 64.1 3.727 1.786 14.62 --
3 9 36.9 43.8 47.6 58.7 62.2 -- 725 14.30 32
3 10 322 394 45.0 56.1 62.6 3.347 1.612 14.62 --
3 i1 34.4 41.8 453 53.6 61.7 3.721 1.862 14.95 --
3 12 31.5 375 40.7 47.9 55.3 -- 1.555 14.95 42
3 13 33.0 42.8 50.0 63.4 71.5 3.916 1.672 15.60 --
3 14 33.6 45.0 54.7 65.8 74.0 3.785 1.918 14.62 --
3 15 34,7 40.7 45.9 56.5 64.5 -- 1.709 13.32 1.9
3 16 34.1 41.3 47.2 55.3 61.2 3.073 -- -- -
3 17 40.1 49.4 54.9 63.1 70.4 4,243 1.787 14.62 -
3 18 35.7 40.8 45.4 50.0 57.4 -- 1.561 -- 5.0
3 19 36.8 54.4 61.9 74.6 84.1 4.060 1.778 13.32 --
3 20 39.6 49.4 57.7 69.9 71.3 5.044 -- -- --
5 21 30.5 39.8 47.6 56.1 63.2 -- 1.787 13.32 3.6
5 22 32.6 41.2 48.7 53.4 61.3 3.038 1.778 13.97 --
5 23 32.7 40.7 50.9 56.6 66.1 3.734 1.665 12.35 --
5 24 33.8 43.0 52.7 60.9 71.7 -- 1.792 13.32 53
5 25 34.5 43.0 54.5 68.0 74.6 3921 1.650 11.70 --
5 26 33.1 40.7 48.5 56.3 62.5 4,133 1.574 14.95 -
5 27 34.2 44.6 54.0 63.0 68.8 3.814 1.705 12.35 --
5 28 354 43.2 56.3 61.6 71.0 -- 1.646 9.75 45
5 29 39.5 47.6 60.0 71.3 80.0 4,107 -- -~ --
5 30 36.2 45.6 48.7 59.7 63.1 3.431 -- -- --
5 31 343 46.6 54.2 60.3 62.5 3.488 -- -- --
5 32 36.2 45.1 51.1 55.6 579 -- 1.950 13.32 --
5 33 33.1 423 51.4 62.0 62.3 -- 1.718 15.27 4.4
5 34 34.0 41.2 49.1 54.1 56.2 2.158 1.684 14.62 --
5 35 32.6 39.6 46.3 53.8 55.6 -- 1.684 14.30 4.1
5 36 38.5 48.1 58.6 65.1 68.0 3.360 1.760 14.62 --
5 37 354 433 53.3 62.5 62.8 3.268 -- -- --
5 38 40.6 50.6 58.3 64.6 68.9 3.204 1.784 14.30 -
5 39 36.4 46.4 52.5 60.7 63.3 2.643 1.827 15.27 --
5 40 40.0 47.6 57.2 65.0 65.2 3.023 1.782 13.65 --
7 41 34.0 427 50.6 64.0 70.1 4.085 1.865 14.62 --
7 42 31.1 39.3 49.8 62.2 69.0 4.537 1.728 14.30 --
7 43 31.3 39.0 44.6 58.8 62.5 -- 1.594 14.95 5.2
7 44 32.5 40.5 46.3 614 63.6 3.989 1.670 13.00 --
7 45 33.2 43.5 52.4 63.5 68.0 -- 1.605 14.30 43
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Table 33. Mallard duckling bioassay, 1991--Continued

Bird Welsht for ind . Terminal gy
Site ideqti- eight for indicated day of testing wlge;t weight, AChE AT
ﬁc;}gon 0 : 5 3 4 day i p  daydof activity  (°C)
. . testing
testing
Test period 4: July 25 to 29--Continued
7 46 34.1 38.8 48.4 64.0 67.6 3.494 1.806 10.40 --
7 47 40.2 49.1 62.1 73.1 76.4 -- 1.936 14.62 3.1
7 48 36.9 41.8 55.8 67.3 72.3 3.458 - - -
7 49 393 44.0 49.8 60.8 68.4 3.388 1.647 13.30 -
7 50 373 43.8 48.4 60.3 66.6 3.667 -- - -
7 51 314 38.5 47.3 53.1 59.0 2.492 1.769 14.95 -
7 52 35.2 404 46.2 57.4 65.1 - 1.732 13.97 3.7
7 53 31.6 39.5 453 572 63.2 - 1.692 13.22 4.9
7 54 359 44.1 49.4 63.5 68.9 3.499 1.689 11.37 -
7 55 34.7 41.8 49.8 60.6 69.1 4.037 - - --
7 56 323 37.9 442 55.3 62.3 -- 1.632 14.62 42
7 57 39.2 49.2 58.0 71.1 76.4 3.743 1.841 11.70 --
7 58 38.1 45.0 53.5 60.5 68.4 3.803 1.737 13.97 -
7 59 38.0 453 48.3 60.6 65.9 3.170 1.612 14.30 --
7 60 39.4 47.0 524 64.0 71.6 3.326 - -- -
1 81 35.0 45.0 51.0 64.4 68.6 3.355 - -- --
1 82 34.8 43.8 48.8 60.0 66.1 3.326 1.819 11.70 -
1 83 33.1 41.7 47.2 61.9 66.7 3.004 - - --
1 84 33.1 42.6 50.2 61.5 66.6 3.589 1.883 11.05 --
1 85 319 41.8 48.7 60.9 65.6 3.238 - - -
1 86 35.8 44.8 54.3 67.0 73.7 3.557 1.958 9.75 -
1 87 36.6 46.8 554 69.4 76.3 4.131 - - -
1 88 36.1 45.7 519 64.8 66.9 3.913 1.622 15.60 -
1 89 40.2 49.3 574 73.8 77.1 4.741 1.768 13.00 -
1 90 38.1 48.0 58.1 69.6 74.8 4.233 - - -
1 91 30.8 40.1 47.1 57.1 63.7 3.022 - -- -
1 92 36.1 47.0 56.9 68.1 74.7 4.622 - -- -
1 93 34.2 44.5 54.5 67.3 75.3 4.500 - - -
1 94 33.6 42.5 51.9 63.6 66.4 3.654 1.663 13.65 --
1 95 35.7 47.2 54.0 66.2 72.1 3.808 - - -
1 96 30.7 38.8 45.0 54.0 59.9 3.024 - -- -
1 97 35.0 448 514 64.3 72.0 3.720 2.041 13.65 -
1 98 38.3 50.0 58.1 70.6 78.0 4.517 - -- -
1 99 324 39.8 48.0 58.7 61.7 3.004 1.475 13.97 --
1 100 329 43.6 52.9 65.2 71.1 3.604 - - -
Test period 5: August 22 to 26
Control 61 453 54.6 63.0 78.4 86.3 - 1.873 13.65 3.7
Control 62 479 585 66.6 72.7 83.1 5.200 1.729 15.27 -
Control 63 51.0 62.7 68.8 89.3 95.0 6.700 1.813 13.97 --
Control 64 45.1 56.2 64.4 80.3 86.2 5.500 -- - =
Control 65 41.5 47.1 54.1 65.5 69.4 4.100 1.816 14.30 -
Control 66 44.6 56.3 63.9 81.3 91.9 -- 1.784 13.97 3.6
Control 67 42.5 50.9 57.2 70.3 75.5 5.300 1.711 13.97 -
Control 68 45.2 52.3 60.8 73.0 81.5 - 1.892 13.32 1.8
Control 69 49.8 58.5 69.6 84.8 89.4 6.400 1.837 10.40 -
Control 70 40.2 50.3 55.0 71.3 74.3 5.000 - - --
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Table 33. Mallard duckling bioassay, 1991--Continued

. Terminal .
Bird . . . . Brain
Site : den}i- Weight for indicated day of testing v:;;/e;t weight, ACHE AT
fl(}:tlon 0 1 5 3 4 day i O’f day 4 of activity °C)
0. . testing
testing
Test period 5: August 22 to 26--Continued
Control 71 40.3 448 55.2 68.3 775 - 1.731 13.00 4.5
Control 72 46.1 533 60.7 733 79.3 5.300 2.048 15.27 --
Control 73 46.5 56.4 62.2 783 83.0 5.900 1.852 14.95 -
Control 74 46.4 54.1 63.0 71.7 84.4 5.300 -- - --
Control 75 41.8 50.6 58.3 75.4 80.5 5.500 -- - --
Control 76 52.7 66.4 749 92.4 103.2 8.000 1.638 10.40 -
Control 77 41.7 47.2 57.0 68.0 76.9 - 1.839 13.65 5.7
Control 78 46.1 57.6 68.5 86.1 90.4 7.700 1.597 14.62 -
Control 79 49.0 57.7 70.2 85.8 96.4 - 1.881 13.00 1.3
Control 80 45.0 54.6 62.9 76.7 81.1 4.600 1912 16.57 -
3 1 48.5 51.7 65.1 78.4 84.5 5.000 1.730 14.62 --
3 2 45.7 53.0 63.5 78.0 89.3 - 1.818 13.97 34
3 3 43.1 50.3 59.9 76.6 81.5 5.100 1.895 13.97 -
3 4 43.8 49.6 59.9 74.8 79.8 4.500 1.850 14.30 --
3 5 43.7 49.8 59.9 76.0 81.5 5.200 -- -- -
3 6 45.6 49.6 58.4 76.0 79.7 4.900 -- - -
3 7 46.3 52.5 66.0 83.9 92.2 -- 1.840 13.32 23
3 8 48.7 56.5 66.9 81.6 86.7 - 1.775 13.32 20
3 9 40.9 44.6 54.6 55.0 56.9 4.300 1.807 15.60 -
3 10 41.1 46.6 56.7 70.3 74.4 4.500 1.913 12.02 -
3 11 40.8 473 55.5 69.9 75.9 1.780 13.97 6.9
3 12 48.3 55.5 65.7 81.4 85.1 4.600 1.808 12.35 --
3 13 45.8 54.5 63.4 74.8 75.1 4.800 - -- -
3 14 43.0 493 59.3 74.0 78.0 4.700 1.850 13.97 --
3 15 41.6 48.2 57.2 72.1 74.4 4.400 -- -- -~
3 16 49.7 56.8 66.4 82.7 89.0 4.800 1.906 12.67 -
3 17 49.0 59.5 69.3 85.8 88.7 5.300 1.952 13.32 -
3 18 46.5 55.5 65.3 81.1 83.8 5.200 1.970 13.65 -
3 19 47.5 56.3 69.3 86.8 93.3 -- 1.796 14.62 5.4
3 20 44.8 52.1 60.3 73.2 81.7 - 1.755 13.00 5.4
5 21 46.5 53.6 63.3 85.6 86.9 5.800 1.877 13.65 =
5 22 41.2 46.6 54.6 69.8 733 -- 1.748 15.27 4.1
5 23 48.7 55.5 62.5 82.0 86.2 4.900 1.769 13.65 -
5 24 48.3 53.7 64.0 79.4 87.4 - 1.790 12.02 3.7
5 25 47.0 54.2 66.6 83.9 88.2 5.900 1.668 12.35 --
5 26 442 50.1 58.6 73.2 71.9 -- 1.780 13.00 33
5 27 43.5 493 58.3 74.4 74.7 4.000 1.765 11.70 -
5 28 448 49.9 58.9 729 77.0 4.800 -- - --
5 29 48.3 53.4 67.2 86.9 89.4 5.700 1.809 13.32 --
5 30 47.1 55.3 66.4 84.4 89.8 5.400 -- -~ --
5 31 46.4 51.3 60.4 73.6 80.9 1.790 13.32 1.4
5 32 46.9 51.8 60.5 75.7 79.4 3.800 1.777 15.60 -
5 33 51.0 56.9 67.6 85.5 96.5 -- 1.790 12.35 -
5 34 40.0 46.3 55.6 69.4 72.5 4.000 1.790 14.73 -
5 35 48.5 56.2 65.7 81.6 90.1 -- 1.755 13.65 49
5 36 40.0 66.7 - - -- -- -- -- -
5 37 453 52.0 62.4 77.1 82.1 5.200 1.820 13.65 --
5 38 453 535 61.5 80.6 82.1 5.900 - -- -
5 39 39.8 45.7 55.7 70.5 72.0 3.500 1.633 14.30 -
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Table 33. Mallard duckling bioassay, 1991--Continued

. Terminal .
Bird . .. . . Brain
Site identi- Weight for indicated day of testing ng'elrlt weight, AChE AT
fication o 0 5 3 P B ﬁ o daydof activity  (°C)
No. ay + o testing
testing
Test period 5: August 22 to 26--Continued
5 40 51.0 57.6 72.5 91.6 90.0 6.000 1.798 12.35 --
7 41 40.9 50.9 55.5 674 73.6 4.800 1.865 14.30 --
7 42 47.1 56.5 62.4 81.6 88.6 -- 1.899 12.67 2.0
7 43 45.0 54.7 62.0 81.4 85.8 5.400 1.942 16.25 --
7 44 44 .8 54.3 60.2 73.6 842 - 1.861 14.95 4.2
7 45 48.4 52.6 60.3 75.6 81.0 -- 1.878 15.27 2.2
7 46 45.1 54.8 61.8 82.0 85.7 5.700 1.686 10.72 --
7 47 47.4 55.4 61.4 75.7 83.2 4,900 -- -- --
7 43 47.1 59.6 64.6 82.0 88.7 6.100 1.939 10.72 --
7 49 433 51.9 55.8 70.3 72.4 4.000 1.890 14.30 --
7 50 432 50.6 57.5 71.1 74.5 4.500 - -- --
7 51 443 51.5 61.7 74.5 79.6 -- 1.477 14.95 5.6
7 52 432 49.8 56.6 747 75.8 4.200 -- -- --
7 53 48.0 55.7 61.7 80.7 83.2 5.400 1.897 16.90 --
7 54 44.8 57.6 59.2 72.2 77.3 4.600 - -- --
7 55 48.5 56.6 63.4 82.2 852 4,200 1.954 14.95 --
7 56 459 53.7 62.1 76.0 83.4 -- 1.721 13.00 2.6
7 57 48.8 49.9 58.2 72.7 77.6 4.600 2.043 14.30 --
7 58 424 56.7 62.0 77.6 80.6 5.100 1.991 14.30 --
7 59 51.2 57.0 62.8 79.3 85.2 -- 1.801 11.37 1.9
7 60 473 57.1 63.6 80.6 85.5 5.900 1.789 14.63 -
1 81 42.8 51.1 58.3 71.3 77.6 4.500 1.792 15.27 --
1 82 44.5 52.6 62.5 774 82.3 4.500 1.879 1592 -
1 83 44 .4 51.3 59.0 73.2 772 5.600 - -- -
1 84 40.6 45.6 52.3 58.4 61.6 5.300 1.786 13.32 --
1 85 449 53.1 61.3 77.9 79.5 5.600 1.840 14.62 --
1 86 41.4 50.2 59.7 77.1 82.8 4700 - -- --
1 87 49.2 55.4 68.0 82.9 86.5 4700 -- -- --
1 88 38.9 45.9 52.7 65.6 69.0 3.800 -- -- --
1 89 452 50.7 61.0 75.0 80.4 4,900 1.759 13.97 --
1 90 46.5 55.3 60.2 81.7 81.0 5.900 -- -- --
1 91 50.8 59.9 70.2 90.5 94.9 7.500 -- -- --
1 92 47.2 58.1 68.6 83.0 91.3 5.600 -- -- --
1 93 46.8 55.0 62.1 78.9 83.4 6.200 1.787 17.55 -
1 94 44 .4 52.5 60.4 75.5 81.6 5.900 -- -- -
1 95 44 .8 54.6 62.6 81.4 85.2 6.500 1.929 16.90 -
1 96 414 43.1 46.2 52.5 53.4 3.300 -- -- --
1 97 41.2 48.3 58.6 72.3 76.2 4.400 1.638 15.60 --
1 98 49.2 62.0 71.0 91.8 97.0 6.300 -- -- --
1 99 42.5 52.0 59.2 74.5 80.9 5.600 1.664 14.95 --
1 100 39.5 48.6 53.7 67.5 69.8 4.800 1.827 16.90 --
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Table 34. In situ bioassay in sites downstream from an acrolein (Magnicide-H®) application in the J-7
Canal, July 13-14, 1992

[See figure 2 for location of injection point. Daphnia and minnow bioassay values in percent survival; a new set of
animals was set out every 24 hours; km, kilometers]

Daphnia Minnows
Distance
downstream 24 hours 0 hour 2 hours 24 hours 24 hours 0 hour 2 hours 24 hours
(km) pre- at post- post- pre- at post- post-
application application application application application application application application

1.0 80 0 0 75 65 0 0 10

32 90 80 95 65 60 70 10 10

39 95 70 100 100 85 80 60 55

4.8 95 95 95 100 85 85 90 25
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Table 35. In sifu bioassay in leaseland waterways at Tule Lake National Wildlife Refuge, 1992

[See figures 4 and 5 for site locations. --, no data. Results of Daphnia (Daphnia magna) and mallard (Anas
platyrynchos) in situ bioassays. Test results are the average percent survival observed in test chambers]

Daphnia In Situ Bioassay

Site Water- Canal or Test Daphnia Site Water- Canal or Test Daphnia
way drain date survival way drain date survival

LL6 102-C- drain July 10 25 LL41 102 drain July 5 75
Bypass LL46 101 drain July 8 10

July 11 70 Aug. 2 85

LL7 102-C-1 drain July 10 5 LL56 N-1 canal July 9 45
July 11 55 July 10 20

LL7A 102-C-1 drain July 6 85 July 11 40
July 7 100 LLS57 N-1 canal July 9 75

LL8 102-C-2 drain July 10 40 July 10 25
July 11 75 July 11 35

LL10 102-C-2 drain July 6 90 Aug. 20 20
July 7 75 LL70 N-4 canal July 9 85

Aug. 21 70 July 10 100

LL13 102-C-1 drain July 6 90 July 11 0
July 7 65 LL71 101-C-4 drain July 8 60

July 8 100 July 9 0

July 9 80 July 10 10

July 10 80 July 11 0

July 11 90 LL77 101-C-2 drain July 8 10

LL14 102-C-1 drain July 6 65 LL78 101-C-2 drain July 8 15
July 7 95 LL79 10i-C drain July 8 30

LL16 R-1 canal July 8 75 Aug. 20 45
Aug. 21 100 LL87 N-12-c canal July 10 100

LL17 R-1 canal July 8 15 July 11 35
July 9 90 LL88 N-12-c canal July 3 45

July 10 55 July 10 50

July 11 100 July 11 65

LL18 102-C-1-b  drain July 8 55 LL89 N-12-c canal July 3 90
LL25 Q-3-b canal July 4 55 July 10 55
LL26 Q-3 canal July 4 25 July 11 0
Aug. 21 95 LL90 N-12-c canal July 3 70

LL27 102-H drain July 4 55 July 10 75
L128 102-H drain July 4 70 July 11 20
LL29 102-H drain July 4 5 Aug. 22 100
LL30 102-H drain July 4 55 LL91 N-12-c canal July 3 85
LL31 Q-3-a canal July 3 90 LL92 N-12-c canal July 3 80
Aug. 21 100 LL93 N-12 canal July 3 70

LL32 Q-3 canal July 3 95 Aug. 20 0
Aug. 21 100 LL146 N-15-b canal July 4 70

LL33 102-G drain July 8 75 July § 45
July 9 90 July 6 0

July 10 85 July 8 0

July 11 85 Aug. 20 100

LL34 102 drain July 5 60 LL148 N-15-b canal July 4 95
July 8 65 July 5 60

Aug. 21 95 July 6 60

LL35 102-C-1 drain July 8 60 July 8 55
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Table 35. In situ bioassay in leaseland waterways at Tule Lake National Wildlife Refuge,
1992--Continued

Daphnia In Situ Bioassay--Continued

Site Water- Canal or Test Daphnia Sit. Water- Canal or Test Daphnia
-. : e . :
way drain date survival way drain date survival
LL172 101-B-5 drain July 6 90 LL233 101-B drain Aug. 11 0
July 8 85 Aug. 12 0
Aug. 20 0 Aug. 14 0
LL173 101-B-5-a  drain July 6 65 LL234 N-12-b canal Aug. 11 85
July 8 20 LL235 N-12-b canal Aug. 11 90
Aug. 20 100 Aug. 12 70
LL174 101-B-5-a  drain July 6 55 Aug. 13 80
July 8 10 Aug. 14 100
July 9 35 LL237 101-B-5-b  drain July 24 20
LL175 101-B-5-d  drain July 6 0 LL238 101-B-5-b  drain July 24 35
LL176 N canal July 6 95 LL248 102-F drain Aug. 11 70
July 8 70 Aug. 12 0
July 9 95 Aug. 13 0
Aug. 20 0 Aug. 14 0
LL201 R canal Aug. 1 55 LL251 R canal Aug. 1 90
LL205 Q canal Aug. 11 70 LL255 101-B-S-¢  drain Aug. 11 0
Aug. 12 95 Aug. 12 0
Aug. 13 90 Aug. 13 0
Aug. 14 80 LL259 N-13 canal Aug. 11 80
LL206 102-F drain Aug. 11 5 Aug. 12 95
Aug. 12 0 Aug. 13 85
Aug. 13 5 LL260 N canal Aug. 11 90
LL214 R canal Aug. 1 75 Aug. 14 80
LL215 R canal Aug. 1 60 LL261 101-B-5-d  drain July 24 80
LL218 N-4 canal July 31 65 LL262 N-13 canal Aug. 11 95
LL220 N-6 canal Aug. 7 100 Aug. 12 15
LL221 N-6 canal July 31 60
LL222 101-C-6 drain Aug. 7 35 Mallard In Situ Bioassay
Aug. 8 40
L1223  101-C-6  dran  Aug. 7 95 Site Water-  Canal or ~ Test ~ Mallard
Aug. 8 100 way drain date survival
LL224 101-C-6 drain Aug. 10 45
LL225  101-C drain  Aug. 10 55 M R ol el 1o
L1226 101-B2  drain - Aug. 1 2 LL226  101-B2  draimn  Aug.2 100
ug. R :
LL227  101-B-2  drain  Aug 1 70 Copr, 1O1B2 dmin fee 10
: Avg 2 100 LL222  101-C-6  drain  Aug.8 100
LL230 - 101 drain - July 31 > LL223  101-C-6  drain  Aug.8 100
LL232 N-12b canal  July 31 30 LL224  101C drain  Aug. 10 100
Control -- -- Aug. 10 100
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Table 36. Mallard duckling bioassay in leaseland waterways at Tule Lake National Wildlife Refuge, 1992

(See figures 4 and 5 for site locations. g, gram; --, no data. Cholinesterase activity expressed as micromoles of substrate
hydrolyzed per minute per gram of tissue]

Bird Weight change (g) Cholines- Bird Weight Cholines-
Site identi- terase Site identi- change (g) terase
fication 5-day-old 6-day-old activity fication 6-day-old activity
August 1 and 2 August 7 and 8
LL201 21 3.30 -- 14.95 LL222 1 3.60 17.22
22 2.70 -- 17.55 2 3.90 13.32
23 2.20 -- 15.92 3 5.50 16.25
24 1.00 - 12.35 4 1.90 16.90
25 .60 -- 14.62 5 4.90 16.25
26 -.10 - 15.60 6 5.60 14.95
27 5.80 - 15.27 7 4.20 17.55
28 1.60 -- 15.60 8 3.40 16.90
29 4.60 -- 19.17 9 4.30 17.22
30 2.50 - 17.87 10 3.90 15.60
LL215 11 4.30 -- 14.62 LL223 11 5.70 13.32
12 3.00 - 14.95 12 6.10 16.25
13 5.40 -- 20.47 13 6.50 15.92
14 5.90 -- 14.30 14 2.70 13.97
15 3.40 - 14.62 15 6.60 17.87
16 4.10 -- 18.20 16 3.20 15.60
17 3.50 -- 19.17 17 5.30 14.30
18 3.80 -- 16.25 18 5.80 16.90
19 3.20 - 19.83 19 2.80 13.65
LL226 1 - 3.80 16.25 20 2.80 18.20
2 -- 2.20 13.32 Control 21 7.40 19.82
3 - 3.50 13.65 22 4.20 16.25
4 - 3.00 15.60 23 7.30 -
5 - 4.60 17.87 24 5.10 18.52
6 - 1.80 13.32 25 6.40 14.95
7 -- 4.60 13.97 26 8.10 15.92
8 - 2.30 15.60 27 7.60 13.32
9 -- .10 21.77 28 8.10 14.62
10 -- 4.00 17.55 29 6.30 16.25
LL227 51 -- 4.10 16.90 30 4.10 17.22
g% - ggg }g% Bird Weight Cholines-
- ) ) Site identi- change (g) terase
54 - 8.60 17.55 ) ge (& s
fication 7-day-old activity
55 - 6.00 16.90
56 - 7.90 17.87 August 10
57 - 7.30 15.92 LL224 31 9.4 12.35
58 - -3.30 15.60 32 8.4 16.58
59 - 7.20 18.20 33 8.1 18.52
60 - 4.20 17.55 34 6.5 13.97
LL251 41 2.00 -- 15.27 35 49 15.92
42 1.80 -- 17.87 36 73 17.55
43 3.50 - 14.95 37 3.5 16.90
4 4.10 -- 10.40 38 8.5 13.98
45 2.10 -- 19.17 39 11.1 11.70
46 .60 - 19.50 40 4.7 16.25
47 2.90 -- 16.57 Control 41 -- -
48 1.10 - 18.20 42 1.7 16.57
49 6.70 - 16.25 43 -- -
50 3.90 -- 15.27 44 - --
Control 31 -- -- 19.50 45 -- --
32 2.70 -- 12.02 46 2.1 15.27
33 -- -- 21.45 47 -2.5 20.15
34 -- -- 18.20 48 -5 14.95
35 1.60 -- 13.65 49 -- -
36 5.50 -~ 17.55 50 42 13.00
37 5.30 -- 16.90
38 -- -- 19.50
39 4.70 -- 16.25
40 -~ - 17.55
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