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APPENDIX A

SUMMARY OF HISTORICAL CASCADE
WATERSHED MONITORING






A. Watershed Monitoring

A.1 Historical Water Quality Monitoring

A.1.1 Reservoir Monitoring

Cascade Reservoir has been the subject of numerous studies over the past 30 years. These
studies are summarized in Table A.l below.

Table A.1 Cascade Reservoir Studies

Year | Conducted | Parameters Purpose
By
1968 IDFG' DO Lirnnological & fisheries
1974 BOR? DO , copductivity, temperature, Concerns for low DO and nuisance
nutrients, minerals, chlorophyll a algae
1975 DEQ’ DO , temperature, nutrients, Study coincided with issuance of the
minerals, chlorophyll a, McCall NPDES permit
phytoplankton, bacteria
1975 EPA® DO , temperature, conductivity, pH, National Eutrophication Study
nutrients, minerals, alkalinity,
chlorophyll a, phytoplankton, bacteria
1978- BOR? Phosphorus, chlorophyli a Reservoir trend monitoring
present
1980- IDFG* DO Develop criteria for winter storage to
1982 enhance fish survival
1988- Citizens’ DO , temperature, nutrients, secchi Citizen concern
1991 depth, chlorophyll a, phytoplankton
1989 Eotranco® DO , temperature, conductivity, pH, Phase 1 Clean Lakes Grant funded
secchi depth, nutrients, chlorophyll a, study
phytoplankton, bacteria
1993- DEQ’® DO , temperature, conductivity, pH, Expand database to assist in the
present secchi depth, nutrients, chlorophyll a, development of a restoration
phytoplankton, bacteria management plan
1 = Irizarry, 1970; 2 = Bureau of Reclamation, 1974 and 1975; 3 = Clark and Wroten, 1975; 4 = EPA, 1977;

5 = Zimmer, 1983; 6 = Horner and Riemand, 1981, Reininger , 1982, Reininger . 1993; 7 = Klahr, 1989 and
Ingham, 1992; 8 = Entranco, 1991; 9 = Worth, 1994.



A.1.2 Tributary Monitoring

Nonpoint source water quality and related biologica! data have been collected by a number of
state and federal agencies and private land owners. Water quality monitoring has been
conducted on several local streams and rivers related to specific timber management activities
on endowment state lands and within the national forests. Bacterial contamination has been
infrequently monitored in conjunction with issues related to sanitary disposal of waste water
from septic tanks. These are summarized in Table A.2 below.

Table A.2 Studies of tributaries to Cascade Reservoir

Year Conducted Parameters Comments/Location
By
1975 EPA! Nutrients, DO , temperature, pH, National Eutrophication Study
bacteria
1975 DEQ? Nutrients, DO , temperature, pH, Boulder Cr., Gold Fork R., Lake
bacteria Fork Cr., Mud Cr.
1980 BOR? Nutrients, DO , temperature, pH, Expansion to biweekly sampling
bacteria, stream flow
1984- Boise Cascade’ Nutnients, DO , temperature, pH, Trend monitoring, Gold Fork R.
present bacteria, stream flow, suspended
sediment
1986 DEQ’ Nutrients, DO , temperature, pH, Focused on streams primarily
bacteria, stream flow, suspended influenced by agriculture, Boulder
sediment Cr., Mud Cr., Lake Fork Cr.
1989 Entranco® Nutrients, DO , temperature, pH, Development of a water quality
bacteria, stream flow, suspended management plan, all major
sediment tributaries
199%- BNF? Stream flow, bacteria, nutrients Monitor impacts to streams from
present grazing allotments on the Westside
1992- DEQ and Nutrients, DO , temperature, pH, BMP effectiveness on Boulder Cr.
1994 VSWCD*? bacteria, stream flow, suspended
sediment, riparian condition
1993- DEQ’ Nutrients, DO , temperature, pH, Determine mass Joading from each
present bacteria, stream flow, suspended tributary
sediment
199]1- PNF® Stream flow, bactenia, nutrients Trend monitoring in Kennally
present Creek

1 = EPA, 1977; 2 = Clark and Wroten, 1975; 3 = Zimmer, 1983; 4 = Glass, 1995; 5 = Klahr, 1986; 6 =

Eatranco, 1991; 7 = Fischer, 1995; 8 = Ingham, 1992; 9 = Worth, 1995; 10 = PNF, 1995.




Nine major subwatersheds have been identified that directly drain to Cascade Reservoir (Figure
A.1). Bulk nutrient contributions of each watershed have been computed representing the
collective contribution of nutrients from monitoring sites located at the lower ends of each

tributary (Figure A.2).

The BNF, Cascade District began monitoring the smaller tributaries on the reservoirs west side
in 1991. This monitoring has continued through 1995. The streams are monitored to determine
the effects of grazing conducted under permits issued on lands managed by the BNF.
Monitoring includes stream flow rates, nutrients (total phosphorus, dissolved-PO, bacteria (fecal
coliform) and physical data (temperature and DO). Measurements are taken above and below
the grazing allotments to estimate relative differences ascribed to grazing management.

A.1.3 Reservoir Sediment Monitoring

Studies of Cascade Reservoir have identified sediment bound phosphorus as an important source
of this limiting nutrient (EPA, 1977; Zimmer, 1983; Entranco, 1991; Chapra, 1990). Efforts
to measure and quantify phosphorus sources and distribution of sediments have been conducted
(Worth, 1993) to enhance accuracy and utility of a simulation model previously developed for
Cascade Reservoir (Chapra, 1990). Ongoing studies will provide a direct measure of the
quantity and form of phosphorus available in the sediments of Cascade Reservoir.

A.1.4 Watershed Soil Monitoring

Soil erosion estimates were initially made by the U.S. Soil Conservation Service based on a field
survey in 1988. This survey focused on some of the larger tributary rivers to Cascade
Reservoir. No additional data on rates of erosion have been collected since this initial survey.

Potential phosphorus loads associated with these sediments were not quantified.

Studies have been initiated by DEQ (Worth, 1993) to analyze the phosphorus content of surface
soils representing the major soils series (United States Department of Agricuiture (USDA),
Valley County Soil Survey). Major soil series of interest include Archabal, Gestrin, Roseberry,
Donnel, and Melton. Soil samples collected from cross-sections of streams from one high water
mark to the other will be used for comparison of their phosphorus content with surrounding soils
in each subwatershed.
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Figure A.2. Watershed Phosphorus Monitoring Locations




A.1.5 Ground Water Monitoring

With the exception of bacterial surveys, very few studies have evaluated the importance of
ground water as a nutrient source for Cascade Reservoir. Zimmer (1983) reported
concentrations of dissolved ortho-phosphorus frequently exceeded concentrations of surface
inflows, indicating ground water could be an important source of nutrient loading to the
reservoir, Estimates of the importance of ground water to the cumulative reservoir loading of
nutrients could not be determined.

Clark and Lappin (1986) conducted an intensive study of bacteria contamination in surface and
ground water related to recreational housing and cattle grazing along the reservoir southwest
shore. The area of study included high density use of summer cabins.

A.1.6 Point Source Monitoring

Effluent water quality from the City of McCall WWTP has been routinely monitored since
August 1981. Monthly reports are submitted characterizing the average and maximum
concentrations of total and dissolved phosphorus, ammonia, nitrogen, total and suspended solids,
total and fecal coliform bacteria, chlorine and biological oxygen demand (BOD).

Analysis of hatchery effluent quality has been sporadically reported to DEQ since 1975. Data
is limited and consists primarily of phosphorus concentrations measured in the inflow water
diverted from the North Fork Payette River and effluent return water after passing through the
hatchery. Ingham and Boyle (1991) monitored hatchery effluent approximately biweekly from
July to September, 1988. Additional monitoring was conducted monthly from January to
September, 1989, in conjunction with reservoir and watershed monitoring sponsored by the DEQ

(Entranco, 1991).
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B. Water Quality Data

B.1 Reservoir Water Quality

Water quality in Cascade Reservoir has been a subject of public concern since the 1970°s due
to continuing occurrences of noxious algal blooms, increased growth of aquatic weeds and
frequent episodes of fish kills. More recently in summer 1993, a severe outbreak of toxi¢ blue-
green algae caused the death of 23 cattle after drinking water from the reservoir (Worth and
Lappin, 1994). These and other water quality indicators demonstrate that designated bene " <ial
uses of the reservoir are not fully supported. The apparent decline in the aquatic health <: the
reservoir has largely been attributed to excessive nutrient loading from both point and non-point
sources.

B.1.1 Temperature and Dissolved Oxygen

Earliest records of DO monitoring suggest reservoir concentrations of hypolimnetic DO begins
declining below state standards (6.0 mg/l) during July and August coinciding with warm surface
water temperatures (= 20°C)(Irizarry, 1970). Extremely low concentrations (< 3.0 mg/]) were
reported in August 1968. Additional monitoring by the BOR in 1974 (BOR, 1975), showed low
DO concentrations (< 2.0 mg/l) were present at several monitoring sites in August. Similar
results were reported by Clark and Wroten (1975). Low DO conditions (<5.0 mg/l) were
prevalent in late summer coinciding with warmer water temperatures. Severe oxygen depression
was observed at one site during September 1974, during the EPA National Eutrophication Study

(EPA, 1977).

A more detailed survey by Homer (1980) showed low DO concentrations (< 3.0 mg/l) present
in July and persisting through late August. Reininger et al. (1983) reported similar findings of
lowest DO levels (< 1.0 mg/]) during summer stratification (July to September) and during
winter stagnation (February to March). Monitoring of oxygen concentrations from selected
tributaries showed winter concentrations varied between 9.7 and 10.1 mg/l.

Figure B.1 depicts seasonal temperature and DO profiles at key reservoir monitoring sites during
a 1994 survey conducted by DEQ and BOR. Results show Cascade Reservoir typically stratifies
in early June and remains stratified until fall tum over in mid September. Lowest DO
concentrations occur during stratified conditions when atmospheric re-aeration of the

hypolimnion is inhibited.

B.1.2 Nutrients and Reservoir Productivity

Early measures of reservoir nutrient concentrations were reported for two stations in May and

June of 1968 by the IDFG (Irizarry, 1970). Nitrate nitrogen ranged from 1.0 to 1.2 mg/l on
three different dates of collection. Total phosphorus concentrations ranged from 0.005 to 0.04

mg/l. Measurements of chlorophyll a were not taken.




Figure B.1. Seasonal temperature and DO profiles 1994,
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Results of the National Eutrophication study in 1974 (Table B.1), show average reservoir
concentrations of chlorophyl! a ranged from 7.0 to 10.1 ug/L with highest concentrations present
in September (14.3 ug/L). Average reservoir concentrations in total phosphorus ranged from
0.019 to 0.031 mg/L and were slightly greater on the reservoir bottom compared with surface
values. BOR monitoring of five reservoir stations, also conducted in 1974, showed nitrate-
nitrogen concentrations varied from 0.03 to 0.08 mg/L and phosphorus ranging from 0.02 to
0.35 mg/L. Nutrient concentrations were sufficiently high to support algal growth. Clark and
Wroten (1975) also reported peak chlorophyll a concentrations present in August. Inorganic
nitrogen concentrations varied from 0.020 to 0.273 mg/L while dissolved phosphorus (total
phosphorus not reported) varied from 0.01 to 0.315 mg/L. Phosphorus concentrations in the
reservoir were often highest on the reservoir bottom. Blue green algae were the dominant
phytoplankton species in late summer coinciding with the highest concentrations of chlorophyll

a.

Zimmer (1983) summarized BOR monitoring results for the period 1978 through 1982 (Figure
B.2). Total phosphorus concentrations in the reservoir ranged from 0.018 to 0.102 mg/L.
Highest concentrations were observed on the reservoir bottom and tended to increase in surface
waters during August and September. Concurrently, chlorophyll a concentrations in surface
waters were highest in August and September, averaging 18 and 11 ug/L, respectively. The
highest observed concentrations during this period reached 120 ug/L in August 1978.



Table B.1 Results of EPA National Eutrophication Study

IN~-LAKE WATER QUALITY DATA

EPA 1977 Study (Data collected in water year Oct 1974 — Sep 1975)

Diss Inches

Date Depth Station Chla NO. +NQO, NH, TKN O-P0, TotN TP Secchi DO
6/04/75 surface 1 Dam location 8.1 002 003 06 0014 0.65 0.038 47 10.4
2 NF Arm 4.7 02 004 03 0009 0354 0025 30 9

3 Sugarloaf 6.7 002 003 03 0016 035 0.047 4 10

4 8.1 0.02 0.04 03 0.017 0.36 0.04 45 96

5 South end 7.6 0.02 0.04 04 0014 0.46 0.04 46 10

15 meter 1 Dam location 0.02 003 04 0015 045 0.044 9.4

2 NF Arm 0.02 0.04 02 0015 0.26 0.03 g

3 Sugarloaf 002 003 02 0008 025 0037 9.4

4 002 005 03 02 037 004 9.8

5 South end 002 004 03 0013 036 0037 98

8/01/75 surface 1 Dam location 8.7 002 003 02 0009 025 0019 24 75
2 NF Arm 56 002 002 02 0016 024 002 108 8.6

3 Sugarloaf 1i.2 002 002 02 0009 024 0017 108 74

4 54 002 003 03 0008 035 0016 120 7.8

5 South end 4.6 003 003 03 0015 036 0.021 72 8

15 meter 1 Dam location 0.02 004 04 0019 046 0024 7

2 NF Am 002 003 03 0008 035 0.02 7.4

3 Sugarloaf 002 002 03 0009 034 002 72

4 002 003 02 0007 025 0.022 72

5 South end 002 003 04 0014 045 0021 4.6

9/16/75 surface 1 Dam location 6.7 002 003 03 0003 035 0.026 126 8
2 NF Dam 63 002 002 03 0002 034 0025 132 86

3 Sugarloaf 98 002 002 04 0004 044 0033 108 84

4 143 002 004 04 0013 046 0035 120 8.4

5 South end 13.4 0062 002 04 0006 044 0034 84 856

15 meter 1 Dam location 002 004 (03 0005 036 0029 8

2 NF Arm 002 002 03 0002 034 0032 8.8

3 Sugarloaf 002 002 03 0003 034 0029 8.6

4 002 004 04 0006 046 0022 84

5 South end 002 002 04 0004 044 0041 8.8

Mean summer 1975 | [ 8.08 0.03 003 032 0016 038 0.029 85 8.5
n= 15 30 30 30 30 30 30 15 30§




Figure B.2. Summary of reservoir total phosphorus (TP), chlorophyll 3 (CHLa), and
Secchi depth (SD) during the period 1978 - 1982
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This same seasonal pattern of increases in chlorophyll a concentrations and predominately higher
total phosphorus concentrations on the reservoir bottom was observed in subsequent studies
conducted from 1988 to 1991 using citizen volunteer monitoring (Klahr, 1989; Entranco, 1591;
Ingham, 1992) and during recent monitoring (Worth, 1993, 1994; Figure B.3). The relative
difference in total phosphorus concentrations between the reservoir surface and bottom roughly

follow this same t1_'end.

From the available data, there is a consistent seasonal trend of increasing algal biomass (as
reflected in chlorophyll 2 concentrations) beginning in May and reaching a maximum in August
and September. This peak may be further enhanced by availability of hypolimnetic phosphorus
released by reservoir sediments during periods of anoxia. Temporary breakdown of the
thermocline by wind mixing events may provide a ready infusion of nutrients to the photic layers
of the reservoir and further stimulate algal growth.

Summer chlorophyll 2 and total phosphorus concentrations vary from year to year because of
phosphorus loading from runoff and internal recycling. Long term monitoring (contiguous
records > 10 years) has been conducted near the reservoir dam outflow (referred to as log boom
site or dam site; site CWQ002, See Appendix D, Figure 6) and within the upper third of the
reservoir just north of the central embayment and west of Sugar Loaf Island (site CWQO03, See
Appendix D, Figure 6). These sites are important indicators of reservoir conditions due to their
differences in limnological conditions and spatial position relative to longitudinal gradients in
reservoir water quality, The reservoir dam site is one of the deepest monitoring locations and
close in proximity to southern third of the reservoir where summer concentrations of chlorophyll
a are typically high and DO is low. A dramatic increase in water column phosphorus
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In contrast, concentrations of chlorophyll a are typically lower and DO is higher in vicinity of
the Sugar Loaf Island site (Figure B.5). Water column concentrations of total phosphorus are
similar to the Dam site and show a dramatic increase beginning in 1991. Other factors such as
prevailing winds, hydraulic influence of the tributary inflows to the north and shorter hydraulic
residence time may influence biological production at this site. Annual variations in total
reservoir nutrients and chlorophyll a concentrations are summarized in Appendix B Table B. 1.

Figure B.5. Average summer total phosphorus and chiorophyll a at the Cascade
Reservoir Sugar Loaf Island sité. (Variations may be due to number of samples collected
in a given year)
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A sanitary survey of bacteria within the reservoir was conducted in 1974 (Clark and Wroten,
1975) found concentrations were below state standards for most sites within 30 feet of the
shoreline. Similar results were reported in the BOR reservoir survey in 1974 (BOR, 1975).
One violation was reported exceeding the 500 counts/100 ml standard in the Lake Fork arm of
the reservoir during more extensive reservoir surveys between 1978 and 1982 (Zimmer, 1983).
Mean counts of all sites combined exceeded the geometric mean standard (50 counts/ 100 ml in
September, 1981. High average coliform counts were reported in August 1979 and September

1981.

Recent surveys indicate bacteria counts are below state standards, based on data obtained from
monitoring stations in 1993 and 1994. However, these stations are located in the pelagic zones
of the reservoir and may not reflect conditions along the shoreline where bacterial contamination
om tributaries, seeps and drains are more likely to impact water quality.



B.2 Reservoir Tributaries

B.2.1 Dissolved Oxygen and Temperature

The BOR conducted tributary monitoring at selected sites in August 1974, Results showed DO
levels generally exceeded state minimum standards for cold water biota (> 6.5 mg/i) for the
North Fork Payette River, Lake Fork Creek, and several smaller tributaries on the west shore
of the reservoir. Water temperatures ranged from a high of 20°C in Lake Fork Creek to 5°C
for the west shore tributaries. Similar results were reported by Clark and Wroten (1975) during
a survey from May to November 1975. DO concentrations for major tributaries such as Gold
_ Fork River, Lake Fork Creek, Boulder Creek, Mud Creek and North Fork Payette River met
state standards for cold water biota. Reininger, (1983) reported DO concentrations from
selected tributaries during winter 1982 varied between 9.7 to 10.1 mg/1 at temperatures of 1 to
4°C,

Major tributaries monitored in 1989 (Figures B.6-B.9) (Entranco, 1991) and 1993 through 1994
(Figures B.10-B.13), show seasonal affects on DO and temperature. Concentrations of DO are
highest in winter and steadily decline as water temperatures increase. All of these streams drain
large surface areas of the valley floor, flowing south toward the reservoir over relatively flat
topography. Tributaries lacking adequate riparian cover such as Mud Creek, Willow Creek, and
Boulder Creek generally increase in temperature and decline in DO more rapidly, compared to
other streams.

Figure B.6. Seasonal distribution of temperatures for Willow, Mud, and Boulder Creeks
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Figure B.7. Seasonal distribution of DO for Willow, Mud, and Boulder Creeks
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Figure B.8. Seasonal distribution of temperature in the North Fork, Lake Fork, and
Gold Fork of the Payette River.
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Figure B.9. Seasonal distribution of DO in the North Fork, Lake Fork, and Gold For
k of the Payette River.
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Figure B.10. 1993-1994 Seasonal distribution of temperature in Willow, Mud, and
Boulder Creeks
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Figure B.11, 1993-1994 Seasonal distribution of DO in Willow, Mud, and Boulder
Creeks. :
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Figure B.12. 1993-1994 Seasonal distribution of temperature in the North, Lake, and
Gold Forks of the Payette River.
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Figure B.13. 1993-1994 Seasonal distribution of dissolved oxygen in the North, Lake,
and Gold Forks of the Payette River.
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B.2.2 Water Quality and Hydrology

Nutrient concentrations reported for major tributaries are presented in Table B.2. are based on
the respective water year. Estimates for total nitrogen (TN) in years 1976 and 1979 to 1980,
contain inorganic nitrogen only. Measures of ammonia nitrogen were generally not reported for
the tributaries monitored by the BOR in 1981 (Zimmer, 1983). Consequently, computed TN
concentrations as shown in the table are lower than would be expected. High detection limits
were used for total phosphorus measurements in the 1989 data, resulting in a large number of
< 0.05 mg/l measurements for the Gold Fork River and Lake Fork Creek tributaries.

The data suggest Willow and Boulder Creeks consistently have higher concentrations of nutrients
compared to other major tributaries. Based on mass loadings for 1975, the Gold Fork River
contributed 25.0% of the total annual phosphorus load (40,545 kg TP), with the North Fork
Payette River, Lake Fork Creek and other drainage areas contributing 21.3%, 15.1%, and

14.8%, respectively (EPA, 1977).

Elevated levels of bacteria were reported by Clark and Wroten (1975) for those portions of the
reservoir directly receiving inflows from major tributaries (Boulder Creek, Mud Creek, and
Gold Fork River). A BOR study in 1974, showed several tributaries exceeding state standards
and was attributed to contamination by both animal (cattle) and human influence (shoreline
development). Boulder Creek coliform counts exceeded 9,000/100 ml with fecal counts greater
than 2,000/100 ml. The Cambell creek tributary on the southwest shore of the reservoir was
reported to contain coliform counts of 2,400/100 mlL




Zimmer (1983) reported consistently high values of coliform bacteria for the North Fork Payette
River, Lake Fork Creek, Boulder Creek, and Gold Fork River from 1978 to 1982. High fecal
coliform and fecal streptococcus counts were reported for streams along the southwest shore in
1984 and 1985 (Lappin and Clark, 1986). Highest counts were observed below cattle grazing
areas (400 to 800/100 ml). Elevated levels were also reported for sites below recreational cabins
compared to stream sites located above.

More recently, the BNF reports significant differences in bacteria counts for streams along the
west shore of the reservoir flowing through grazing allotments during studies 1991 to 1994,

Table B.2. Mean of total phosphorus concentrations (mg/l) measured in Cascade Reservoir
tributaries reported by the BOR (BOR, 1983).

—

NF Payette |Lake Fork |Boulder Cr.{Gold Fork Willow Cr, {Mud Cr.
River River

TP [DisP {TN TP |DisP|TN 7P IDisP TN |TP |DisPiTN |TP !DiwPlTN TP DisP | TN

1975* 0331 .016§ 558 .022) .o12{ 1.33|.076 | .046 4861 .060|.020] .464{ ND | ND | ND | 052 019} 987

1981+ §.023| .0061 .250] .015%

3

-2501.080) 019 370 .021 | .007} 230 f .086 0311 .600}.0351.008 | 365

8

"1989' 0887 .007 | 346 | <0 2951.0791.027 453 | <.0].008 | 255 .125| .0s4 6951 <01 .008] 599
5 5 5

u}ma 071 .025F 306 | .041 ] 017} 2521 .139] .0s7] 517 -0591.0271.224 [ .135| .061 | .719] .062 | .028 474
19943

0291 .472 {053 | .023| .258 | .117{ .0%1 | 320 0891 .0471.192] 209 ] .071] .649] .101 ] .040 577

068

* Data source EPA (1977), + Data source Zimmer (1983), ° Daw Source Entranco (1991}, @ Data source DEQ (1993 and 1994)
total phosphorus (TP), dissolved phosphorua (DisP}, towat nitrogen (TN)

B.2.3 Watershed Soils

Local soil characteristics and erosion of surface materials can have a significant impact on the
phosphorus loading rates of a watershed. Limited preliminary analysis by DEQ suggests that
eroding soils throughout the watershed may contribute more than 60% of the estimated
phosphorus load to Cascade Reservoir. Local citizens and land managers have expressed
concern that soils are a naturally high source of phosphorus.

DEQ is currently conducting soil monitoring in the Cascade Reservoir watershed. The
importance of soil nutrient storage and its impact on Cascade Reservoir water quality is poorly
understood. Soils, under varying environmental conditions act as either a source or sink for
nutrients suspended or dissolved in the water column, As nutrient concentrations in the water
column increase, lake sediments typically become saturated with nutrients, reaching an
equilibrium with concentrations in the overlying water. Through diffusion and other
biogeochemical processes (changes in pH, redox potentials, iron and aluminum oxidation states,
etc.), these nutrients may later be released from saturated sediments, increasing availability of
limiting nutrients in the water column (Bostrum, 1982; Holman, 1988; Martinova, 1993;
Driscoll, 1993). The bioavailability, rate and amount of soil nutrients released in this manner
have a significant impact on algal productivity and other ecological linkages within the reservoir.



B.2.4 Status and Attainability

Water quality of Cascade Reservoir is impaired due to an abundance of nutrients and sediment
entering the reservoir through the many creeks, streams and overland runoff. Influx of excess
nutrients and sediment have altered the ecology of the reservoir effecting complex chemical and
biological processes, cycling of nutrients within the reservoir and changes in the composition and
production of algae and aquatic plants. These changes are further amplified by climatic
conditions which affects the quantity of water available to the reservoir. Operational changes
in storage, release of water from the reservoir and diversion of local streams for irrigation
purposes also impact the quantity of water available to the reservoir.

The DEQ has adopted water quality standards through the Idaho Water Quality Standards and
Wastewater Treatment Requirements (IDAPA 16.01.0200 et seq). These standards are designed
to protect designated beneficial uses of surface waters and establish criteria for continued support
and protection of these uses. Beneficial uses for Cascade Reservoir include domestic and
agricultural water supply, cold and warm water biota, salmonid spawning, and
primary/secondary contact recreation. General Surface Water Quali riteria have been
incorporated within the standards (IDAPA 16.01.0200 et seq.) to provide further narrative
guidelines for beneficial use protection of surface waters. Table B.3 lists the status of these
criteria as they currently relate to Cascade Reservoir. Due to repeated violations of water
quality standards, Cascade Reservoir was designated as a Stream Segment of Concemn in 1989
(Dunn 1990) and listed with the U.S. EPA as a water quality limited waterbody under Section

303(d) of the Federal CWA.

B.2.5 Other Watershed Streams

Other tributary streams draining to Cascade Reservoir exhibit varying levels of impairment due
to violations of one or more State Water Quality Standards related to temperature, sediment, and
nutrients. This plan is intended to ensure that water quality standards are attained in Cascade
Reservoir as well as its tributaries. Table B.4 lists the status Cascade Reservoir and its

tributaries with regard to state water quality standards.




Table B.3. General Surface Water Quality Criteria; narrative standards applicable to gauging
status protection of beneficial uses for Cascade Reservoir.

General Water Quality Standards and Narrative Guidelines

Status in Support
of Beneficial Uses

Excess Nutrients

Surface waters of the state shall be free from excess nutrients that can
cause visible slime growths or other nuisance aquatic growths impairing
designated or protected beneficial uses.

Excess nutrients
frequently available
causing nuisance
growth of algae and
aguatic plants.

Floating, Suspended or Submerged Matter

Surface waters of the state shall be free from floating, suspended, or
submerged matter of any kind in concenirations causing nuisance or
objectionable conditions or that may adversely affect designated
beneficial uses. This matter does not include suspended sediment
produced as a result of nonpoint source activities.

Standard frequently
exceeded due to
chronic algae blooms.

Oxygen Demanding Materials

Surface waters of the state shall be free from oxygen-demanding
materials in concentrations that would resuit in an anaerobic water
condition.

Standard frequently
exceeded due to
presence of excess
organic matter

{algae}.

Biological Criteria

Surface waters of the state shall be of adequate quality to support
aquatic species without detrimental changes in the resident biological
communities. This condition shall be determined by monitoring of
indicative flora or fauna as established by the Department. This
information may be used in conjunction with appropriate chemical,
physical, habitat structure, and microbial measurements.

Standard frequently
exceeded due to
growth of undesirable
species of algae and
aquatic plants




Table B.4. Status of local streams draining to Cascade Reservoir based on general surface water
quality criteria. Compliance with numerical water quality criteria are designated as X=meets
standards, Q= occationally exceeds standards, E=generally exceeds standard, and
C=chronically exceeds standards. Blanks denote condition is unknown.

Status of Stream Compliance with Numerical Guidelines
Stream Primary Contact Secondary Dissoived Oxygen - pH Temp
Name Recreation * Eonuct. . Cald Water Species 6.5-93 Cc:'id Water Fiou
screation’ 6.0 mgN 22°C max daily
avg 19°C
Cascade Reservoir* X X o c E
MAjOR TRIBUTARIES
*Gold Fork (Headwaten
to Reservoir} X X o] X o)
®Lake Fork X X (¢ X [¢]
Boulder Creek X X C X 0
*Willow Creek o 0 c X (¢]
*N .Fork Payette River o X X X (o]
(iig Prpetn Luim 0 Concadde Reverscsis}
*Mud Creck E E c X o
*Poison 0o o X X X
| *Van Wyck X X X
*Deer E E X
Freoch
*Silver X
*Cambell o X c
Wolf Pashice X X
Trib § Silver
i *Hazard E E
2od Trib N Cambell
2nd Trib N Gibsen E E
2od Trib N Hazard 0 1 X

The streams marked with an * have been surveyed through the DEQ Beneficial Use Reconnaissance Program in 1594
and 19935 for beneficial use attainability and use status. Data interpretation, beneficial use attainahility and status of these
streams is preliminary at this time pending formal DEQ policy resolution. The Boulder Creek assessment was performed
by DEQ from 1992 through 1994 in cooperation with the VSWCD. :

* Monitoring oaly reflects deep water starious and does not include near shore conditions. .
$ Coliform Bacteria 500/100 ml et any tima; 200/100 ml in mare than (0% of sampha in 30 days; geometric mean of 50/100 ml fonnSnmp!a gver 30 day period.
1 Coliform Becterm BOO/100 ml a1 any time; 406/100 mi in more than (6% of the total samples wken over & 30 day period; and & geometric mesa of 200/100 ml

besed o0 8 mininum 5 sampla taken over a 30 day period




B.3  Point Source Impacts

Concentrations of phosphorus, nitrogen and suspended solids measured in the City of McCall
WWTP effluent vary seasonally (Figure B.14) and typically exceed ambient concentrations in
the North Fork Payette River (Table B.5). Dissolved ortho-phosphorus in the effluent accounts
for >90% of the total phosphorus discharged with concentrations ranging from 1.0 to 6.0 mg/1.

Figure B.14. Seasonal distribution of phosphorus and ammonia concentrations in the
City of McCall waste water effluent.

Mean Effiluent Concentrations
Water Years 1988 - 1994
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Table B.5. Average ambient and (range) of nutrient concentrations and other water quality
parameters from the North Fork Payette River upstream of the City of McCall WWTP.

l ][ Year (Period) TN TP Ortho PO, Total
mg/l mg/l mg/l Coliform Data Source
#1100 ml

l 1975 Avg. NR NR 0.016 39 Clark &

(May-Oct) (< 0.005- (1-200) Wroten, 1975
0.065)

l 1981 Avg. NR 0.005 0.002 NR Zimmer, 1983
(Annual) (0.004-0.006) :

I 1988 Avg. 0.194 <0.05 0.001 NR Ingham &
(July-Sept) (0.001-0.004) Boyle, 1991

l 1994 Avg. 0.005 Worth, 1994



Annual loading rates were computed for the WWTP during surveys conducted by EPA (EPA,
1977) and the BOR (Zimmer, 1983) prior to routine monitoring of effluent quality. These
studies reported 1,520 kg phosphorus and 1,780 kg phosphorus were contributed by the WWTP
in 1974 and 1981, respectively. Annual loading contributions have increased concurrent with

an increase in population and recreational use but have remained stable since 1988 (Figure
B.15).

Figure B.15. Annual Total Phosphorus loading City of McCall Waste Water Treatment
Plant (Water Years 1989-1994).
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A comparison of total phospherus concentrations from the fish haichery influent and effluent
monitoring suggest there are no differences in concentrations after passing through the hatchery
prior to 1994 (Table B.6). This may be the result of poor analytical sensitivity due to high
detection limits used during this reporting period (=0.05 mg/1). Differences in concentrations
were reported following changes in analytical sensitivity (TP detection limits <0.05 mg/1) in
November 1994. These differences, however, have been mitigated by substitution of lower

phosphorus fish feed and modifications in feeding practices (personnel communication Don
Anderson, IDFG).




Table B.6 Comparison of fish hatchery nutrient influent and effluent quality.

* High turbidity reported in Big Payette Lake due to storm.

Date Tot. Diss. TKN-N TP
Solids NO ,-N NH,
(mg/1)(mg/D) (mg/l) (mg/) (mg/l)
TP food content 1.7% by weight
4/29/75 G § e data not | reported NR
(e) | 18.3 0.03 NR NR <0.05
11/25/91 () | NR 0.10 0.05 0.10 <0.05
(e) | NR 0.27 0.05 2.50 <0.05
Post diet change - TP food content reduced to 1.2% by weight
10/12/93 () | NR 0.10 0.05 0.10 <0.05
@ | NR 0.10 0.05 0.10 <0.10
Post diet change - TP food content reduced to 0.7% by weight
8/18/94 @ | NR NR NR NR <0.05
) | NR NR NR NR <0.05
10/03/94 ® | NR NR NR NR 0.23*
i (e) | NR NR NR NR 0.05
10/04/94 (i} | NR NR NR NR 0.05
(e) | NR NR NR NR 0.05
11/21/94 @ | NR NR NR NR 0.02
i {e) | NR NR NR NR 0.03
11/22/94 (i) | NR NR NR NR <001
© | NR NR NR NR 0.03
222195 () | NR NR NR NR 0.02
() | NR NR NR NR 0.03




B.4 Methods to Interpret Water Quality Data

B.4.1 Statistical Methods

Although the previous review of data sources would suggest a large data base of reservoir and
tributary conditions exist, monitoring data has in fact been sporadic and lacking in consistency
of collection over complete water years, temporal scale and analytical levels of precision. These
factors may unduly influence specific application of a statistical analysis of trends in the data or
related analysis normally applied to a set of time series water quality data (Reckhow 1993),
Further refinement of the data will be required before statistical measures of the general trends
in reservoir or tributary water quality can be ascertained.

Sufficient data is available to aggregate information describing some limited seasonal and annual
trends in reservoir water quality. Temporal and spatial data are analyzed and compared with
previous studies conducted by the BOR and DEQ. These studies provide the comparable
monitoring of nutrients, biological productivity and limnological characteristics at equivalent
monitoring stations.

B.4.2 Water and Nutrient Budgets

The net flux and change in export of nutrients associated with land use activities within the
Cascade Reservoir watershed is highly variable. Sufficient data is available to establish an
estimated accounting of total nutrients and water entering Cascade Reservoir which identifies
various nonpoint sources such as surface erosion, irrigation return flows and ground water. This
accounting of nonpoint sources is discussed in more detail in Section 3. Continued monitoring
as part of this phased Watershed Management Plan will be required to 1) verify annual
contributions from all sources, 2) modify the nutrient budget as appropriate and 3) determine
overall effectiveness of state, federal and local efforts to achieve load reduction goals.
Information from this effort will subsequently be used to target specific subwatersheds for
implementation of BMPs and other improvements to reduce nutrient loading.

Data collected by the EPA in 1975 (EPA, 1977), provide the earliest estimates of the water and
nutrient budgets for Cascade Reservoir. Similar data exist for 1981 (Zimmer, 1983), 1989
(Entranco, 1991) and from monitoring conducted by DEQ in 1993 and 1994. These data
provide information about nutrient loading contributed by the subwatersheds under a range of
climatic conditions. The expected nutrient loading for average annual rainfall conditions will
be used as baseline conditions for present watershed contributions. Although 1989 was a near
normal water year at 98% (SNOTEL - NRCS, 1989), runoff patterns were abnormal.
Therefore, 1989 was not appropriate to be used as a baseline water year. The 1993 water year
was 116% (SNOTEL - NRCS, 1993) of normal precipitation. Precipitation patterms were not
normal during the 1993 water year, and previous water years were drought years, Both of these
conditions may have affected phosphorus loads relative to a "norm”. With these factors in mind,
an arithmetic average of four years, 1981, 1989, 1993 and 1994 is currently being utilized as
baseline. As we learn more about phosphorus cycles in the watershed and the effects of drought
and variations in the annual rainfall patterns on phosphorus loads, we may choose a different
baseline. Future loading will be compared to baseline to determine the effectiveness of efforts

to reduce external inputs of nutrients to Cascade Reservoir.




B.4.3 Trophic State Index

A trophic state index similar to the Carlson Index (Carlson, 1977) is used to integrate measures
of chlorophyll a, Secchi transparency and total phosphorus concentrations. Changes in this index
over time will be analyzed to ascertain trends in reservoir response to nutrient loading.
Adjustments will be made to account for higher turbidity and water color experienced in Cascade
Reservoir.

Because of the importance of DO to fisheries and its influence on the anaerobic reiease of
nutrients from reservoir sediments, a net DO index will be computed on a seasonal basis and
compared annually (Welch, 1989; Welch, 1992). This information will reveal when conditions
are suitable for release of nutrients from the sediments that may impact DO and the fishery.

B.4.4 Lake Response Models

DEQ is utilizing predictive models to evaluate various nutrient loading scenarios to changes in
the biological productivity and water quality of Cascade Reservoir. Models are often used in
the TMDL process as a guide to determine loading capacity of a waterbody and whether efforts
are adequate to achieve a desired standard for improvement of water quality. These models are
also useful in establishing a frame of reference for estimating how quickly water quality
improvements may occur in response to reductions of external loading. Several modeling efforts
are needed for Cascade Reservoir to further address questions concemning affects of reservoir
operations on water quality (selective withdrawal), importance of internal recycling of nutrients,
and to predict changes in water quality related to annual variability of water inflows, nutrient
loadings and reservoir drawdown.

A computer simulation model was previously developed for Cascade Reservoir in 1990 (Chapra,
1990). The Cascade Model is a one-dimensional but vertically segmented to represent stratified
and mixed conditions. This earlier model provides some simulation capability to evaluate
reservoir water quality in response to external nutrient loading and internal recycling of nutrients
(phosphorus). Utility of this model has been limited due to the lack of available data required
to refine aspects of the model dealing with reservoir operation, sediment dynamics and
variability in annual loading rates. The University of Colorado is currently developing a refined
version of this model for DEQ that will incorporate the above additional flexibility. This model
will be available for Phase II of the plan in the fall of 1996.

A second model developed by the Tennessee Valley Authority (BETTER MODEL, Bender,
1990) for use in reservoirs is currently being adapted for use with Cascade Reservoir. The
BETTER model is a more rigorous two dimensional model providing spatial and temporal
segmentation of reservoir water quality conditions. Spatial analysis of the differences in
reservoir water quality will provide important information concemning reservoir response to
incremental changes in water quality improvements. The model has been designed to reproduce
observed seasonal patterns of temperature, DO, nutrients, pH and algal biomass based on
changes in external nutrient loading. A weakness of this model is the inability to modify
reservoir water quality based on sediment interactions, which is particularly critical to Cascade
Reservoir. This deficiency will be corrected by the inclusion of a model code that will describe
sediment interactions similar to those used in the Cascade Model.



Combined simulations of both models will be used as a basis for describing reservoir response
to changes in nutrient loading. Use of both models will enhance reliability of water quality
results and reduce the potential uncertainty in selection of management alternatives by reliance
on a single model simulation.

Additional modeling capabilities may be needed in the future to assess changes in hydrology and
nutrient transport within the watershed. An expanded capability to simulate watershed nutrient
and water transport would provide better information to analyze and characterize effectiveness
of various BMPs.
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APPENDIX C
ADDITIONAL CASCADE WATERSHED DATA
1.INLAKE WATER QUALITY DATA
2.SUBWATERSHED SOILS AND HYDROGRAPHY

3.SUBWATERSHED SOILS EROSION SENSITIVITY
AND HYDROGRAPHY

4, PHOSPHORUS AND WATER BUDGET
CALCULATIONS FOR WY 1993 AND WY 1994



Annual summary of Cascade Reservoir water quality for the
period cf recerd 1374 - 1994, excluding 1977 (no data).




Annual summary of Cascade Reservoir water quality for the
period of record 1974 = 1994, excluding 1577 (no data).
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Soils and Hydrography

)
\

Legend

-----d‘I

Archabal Loam

Blackweli Clay Loam
Blackwell Mucky Silt Loam
Blackweil Variant Silt Loam
Cabarton Silty Clay Loam
Dannef Sandy Loam

Dustin Sandy Loam

Gestrin Loam

Gravel Pits

Jugson Coarse Sandy Loam
Jurvannch Sandy Loam
Kangas Coarse Sandy Loam

Kangas Fine Graveliy
Loamy Coarse Sand

McCall Complex

Melton Loam

Naz Sandy Loam .
Pyle-Koppes Complex

Rock Quitcrop

Roseberry Coarse Sandy Loam
Roseberry—Metton Complex
Shellrock Loamy Coarse Sand
Shellrock-Rock Qutcrop Complex
Tica Very Cobbly toam

]
1
1
Water l
i
i

ZEDEGRER

]
%

e
8% B

R
B
]
7
B2
B

kilometers

§) 10

—
—




BOULDER CREEK WATERSHED
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CASCADE WATERSHED
Soils and Hydrography
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Soils and Hydrography

Legend

Archabal Loam

Blackwelt Clay Loam
Blackwell Mucky Silt Loam
Bryan-Ligget Camplex

Bryan-Pyle Complex
Cabarton Sifty Clay Loam
Demast Loam

Dannel Sandy Loom
Gestrin Loam

Kangas Fine Gravelly Loamy
Coarse Sand

McCall Complex

1

1

Melton Loam I
|

1

Nisula Loam

Quartzburg-Bryan Complex
Roseberry Coarse Sondy Loam
Roseberry~Melton Complex
Shellrock Loamy Coarse Sand
Shellrock-Rock Outcrop Compley
Water
No Data

Z2E07 BZUBENREEN

i
S

110193




MUD CREEK SUBWATERSHED
Soils Erosion Sensitivity with Hydrography
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BOULDER CREEK WATERSHED
Soils Erosion Sensitivity with Hydrography
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WATER BUDGET FOR CASCADE RESERVOIR: WY 1993
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APPENDIX D

COORDINATED MONITORING PLAN
FOR
IMPLEMENTATION OF A TMDL ALLOCATION ON
CASCADE RESERVOIR AND CONTRIBUTING
WATERSHEDS




List of Tables
List of Figures
Reviewers Sheet
Background
Nutrient Sources
Monitoring Objectives
Monitoring Approach
Data Collection and Analysis

Methods

QA/QC

Data Management
Literature Cited

Appendix Tables

TABLE OF CONTENTS

Page

i1

25
39
41

42



LIST OF TABLES
Page

Table 1. Designated Beneficial Uses and Conditioning
status for Cascade

Table 2. General surface water quality criteria: narrative
standards applicable to gauging starus protection of
beneficial uses for Cascade Reservoir

[ )
G N G N o e

Table 3. Schedule of field sampling for Cascade Reservoir watersped.....cee-r 24
Table 4. Tributaries and other sources monitored for bulk
watershed loadings 26
Table 3. Field procedures for stream flow measurement 27
Table 6. Water quality parameters monitored 29
Table 7. Protacols for water quality sampling 30 l
Table 8. List of pond and wetland sample parameters and l
' estimates of coliection numbers 31
Table 9. Watershed soil transects 33 l
Table 10.  Soil chemistry analysis for stream and land transect samples .. 34 l

Table 11.  Field protocols for sream cross-section
profiles and sediment sampling. 35

Table 12.  List of reservoir sample parameiers and
estimates of collection numbers 36

Table 12.  Cascade Reservoir Sémpling procedures

Table 13.  Cascade Reservoir water quality sampling sites
locations and descriptions. Adjacent sites previously

monitored by the US Department of the Interior,
Bureau of Reclamation are aiso listed ' 38




LIST OF FIGURES

Ln

Trends in TP and chlorophyll a.

Cascade Reservoir watersheds

Monitoring sites for measurement of watershed

bulk nutrient loading and waier budgets

Pond and weiland sampling sites for measurement

of P remaval efficiency

Boulder Cresk Watershed

Cascade Reservoir water quality sampling sites

Bathymetric profile of Cascade Reservoir (1983)

and proposed transects for re-survey of sedimentation




BACKGROUND

The "Idaho Water Qualiry Standards" (IDHW 1985) designate beneficial uses for Cascade
Reservoir as: domestic and agricultural water supply, cold and warm water biota, salmonid
mary/secondary contact recreation (Table 1). Cascade Reservoir was
designated as a Stream Segment of Concern in 1989 (Dunn 1990) due to impaired water
quality and the perception that beneficial uses were no longer fully supported. Accordingly,
the reservoir would receive higher consideration for monitoring activity through the

Antdegradation Agresment established in 1988.

spawning, and pri

Past studies have indicated the reservoir is highly eutrophic (Clark and Wroten 1975; EPA
1977; Zimmer 1983; Klahr 1988; Enwanco Engineers 1991) due to excessive outrient
loading, primarily from phosphorus. Excsssive algal blooms have been reported on Cascade
Reservoir since the early 1970s. These algal blooms are the most conspicuous indicator of
nutrient pollution problems and affect other beneficial uses designated for the reservoir:
Growth of toxic blue-green algae were linked to the death of 23 cartle that used the

reservoir as a drinking source in summer 1993.

Due to continued violations of water quality standards (Table 2), Cascade Reservoir was
listed with the U.S. Environmental Protection Agency as a water quality limited water body
under secton 303(D) of the Federal Clean Water Act (40 CFR Ch. 1 130, 1987). The
Clean Warer Act stipulates that Total Maximum Daily Load (TMDL) allocations must be
developed by those states having designated a water body as "water quality limited”.

A TMDL allocates the allowable amount of pollutants that can be effectively assimilated
by a specific water body while continuing to meet state water quality standards. The TMDL
quantity must include all potential sources of a designated pollutant of concern, including
those derived as point, nonpoint and natural background contributions.

The Idaho Division of Environmental Quality initiated development of TMDL aliocation
Cascade Reservoir in February 1994. This document outlines 2 proposed coordinated
monitoring plan for the support, development and implementation of a TMDL allocation
to improve reservoir water quality and the quality of runoff from contributing watersheds.
Monitoring projects implemented under this effort would additionally conform to the state-

wide watershed approach (DEQ Laws 763, 1994).

for

The monitoring activities proposed in this document are consistent with guidelines for

implementation of a _phased TMDL for both point and non-point sources of poliution
(EPA, 1991). Under the traditional TMDL process, the state is required to adopt and
enforce specific numerical water quality criteria that when implemented, would result in

restoring full support of designated beneficial uses.




Tabie 1. Designated Beneficial Uses and condition status for Cascade Reservoir.

Category and Purpose of Designated Beneficial Uses for Cascade Support
Reservoir. Status

Water Supply

Agricuitural - warers which are suitable or inrended to be made suitable for irrigation of crops ar Parrially
as drinking water for livestock _ Supported

Domestic ~ waters which are suitable or inteaded 10 be made suitabie for drinking water supplies Un-Supparred

Industrial - waters which are suitabie cr intznded to be made suicable for industrial water suppiics, Supporred
This uge applies to all surface waters of the state

Aquatic Life

Cold Water Biota - warers suirabie or intended 1o be made suitable for prorection and Partiaily
mainzenance of viabie communities of aguatic organisms and populations of signilicant aguaric Supported
species which have optimal growing remperarures beiow 18 C

Warm Water Biota - waters suirable or intended to be mads suitable for. protection and Supported
maintenance of viabie communitics of aquatic organisms and populations-of significant aquatic
species which have oprimai growing temperarures above 18 C

Salmonid Spawning - waters which provide or could provide a habirar for active self-propagaring Fartially

popuiations of salmonid fishes Suppored
Recreation

Primary Contact Recreation - surface waters which are suitable or intended 10 be made Parrially

suitabie [or prolonged and intimate conmct by humans or for recreational actnvities when the Supported

ingesrion of small quantities of water is likely to occur. Such waters inciude. bur are not restricred
10. thase used for swimming, water siiing, or skin diving.

Secondary Contact Recreation - surface warers which are suitable or intended to be made Supported
suirable for recrearionai an or about the water and which are nor included in the primary
contact caregory. These warers may be used for fishing. boaring wading, and other activities whers
ingestion of raw water is not probable.

Wildlife Habitat

Parrially
- . - Suppered
Warers which are suirable or intended to be made suitsbile for wildlife habitat. This use applies 10
ail surface waters of the smare.
Aesthetics .
Partially
Suppored
This uso applies to ail surface warers of the state.
Fuily Supported - Designated uses are unrestricted and not impaired by water quality or related conditions.

Partiaily Supported - Designated uses are restricted or threatened under cerrain conditions due 10 impaired wazer
quality or relared conditions. ‘

Un-supported - Desgnared uses are functionally impaired or lost due & impaired warer quality or related
conditiont. )




Tabie 2. General Surface Water Quality Criteria; narrative standards applicable to
gauging status protection of beneficial uses for Cascade Reservoir.

General Water Quality Standards and Narrative Guidelines

Status in Support
of Beneficial Uses

Excess Mutrients

Surface waters of the state shall be (rec {rom cxeess nutrients that
can cause visible slime growths or other nuisance aquatic growths
impairing designated or protected beaciicial uses.

Excess autrients
frequently available
causing nuisance
growth of aigae and
aquatic plants.

Floating, Suspended or Submerged Martter

Surface waters of the state shall be free from floating, suspended, or
submerged matter of any kind in concentrations causing nuisance or
objectionable conditions or that may adversely affect designated
beneficial uses. This matter does not include suspended sediment
produced as a resuit of nonpoint source activities.

Standard [requently
exceeded due to
chronic aigae blooms.

Oxvgen Demanding Materials

Surface waters of the state shall be free from oxygen-demanding
materials ip concentrations that would result in an anaerobic water

conditon.

Standard frequeatly
exceeded due to
presence of excess
organic martter
(aigac).

Biological Criteria

Surface waters of the state shail be of adequate quality to support
aquaric species withow detrimental changes in the resident biological
communities. This condition shall be determined by monitoring of
indicative flora or fauna as established by the Department. This
information may be used in conjunction with appropriate chemical,
physical, habitat structure, and microbial measurements.

Standard frequently

exceeded due to

growth of undesirabie
species of aigae and
aquaric plants

TMDL strategy acknowledges that specific criteria necessary
be unknown or that additional information is needed before

specific criteria can be established with confidence. A phased TMDL provides additonal
flexibility for the state to collect necessary data and develop criteria through an incremental
process with the understanding that, criteria and standards necessary 10 support designated

beneficial uses will be implemented according to a reasonable schedule.

Implementation of a phased
to restore beneficial uses may




In addition to specific monitoring related 1o the proposed TMDL implementation, there are
State Agriculture Water Quality Programs (SAWQP) in three of the sub-wartersheds draining
to Cascade Reservoir; Boulder Creek, Willow Creek and Mud Creek. Their purpose is to
improve water qualiry and restore beneficial uses of streams in predominarely agricultural
subwatersheds through implementation of Best Management Practices (BMPs). The
Boulder Creek SAWQP began in 1990, and to date, has implemented fifteen contracts with
landowners to improve water quality. The Mud and Willow Creek SAWQP have been
recendy initiated in 1995. Most BMPs implemented have addressed riparian areas and
irrigation water management. An Environmental Protection Agency 319 Grant is also being
implemented in the Boulder Creek subwatershed. The purpose of this grant is 1o
demonstrate grazing management practices that may be beneficial to riparian areas and

water quality.

NUTRIENT SOURCES

Eutrophication of Cascade Reservoir has been anributed to excess phosphorus and other
nutrients carried by various streams and rivers flowing into the reservoir. The source of this
phosphorus has been linked to land use activities within the watershed resulting in point and
non-point sources of pollution. Point sources of pollution include the McCall Waste Water
Treatment Plant and the McCall Fish Hatchery which discharge organic waste directly to
the North Fork Payerte River. These facilities are permitted under EPA National Pollutant

Discharge Elimination System (NPDES) guidelines.

Larger conmibutions of phosphorus have been measured in runoff from non-point sources
such as agricultural lands and forest lands (Entranco Engineers, 1990). Other important
conwibutions of phosphorus are associated with erosion, storm water runoff, recreation, and -
septic tanks associated with shoreline development. The amount of the annual phosphorus
loading attributed to "namral® or background sources, the quantities that wouid normally be
contributed by pristine sreams or uncultivared lands, is unknown at this time.

Long term monitoring indicates phosphorus concentrations within the reservoir have
increased during the past decade (1984 -1994) with a corresponding increase in algal
producton (Figure 1). Although the phosphorus loading to the reservoir varies greatly
depending on the annual rainfall and snowfall patterns, a comparison of the P budgets
(inflow - outflow) indicates that 80-90% of P load is retained within the reservoir (Worth,

1993; 1994). As a resuit, much of the P loading accumulates in the reservoir sediments and

provides a secondary source of enrichment for algal growth. Reducing the amount of
phosphorus in runoff entering Cascade Reservoir is critical for long term improvement of

water quality.

The transport of phosphorus in runoff is dependent on the desorption, dissolution, and
extraction of P from soil and plant material (Lal and Stewart, 1994; Sharpley and Halvorson,
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1994), These processes are further regulated and influenced by rainfall and moisture
conditions. Leaching of P from plant material varies depending on species composition and
rate of decay. Laoss of P from soils is regulated by the ion exchange capaciry of the sail
complex, pH, amount of organic material and the presence and type of other minerals with

a high affinity for P (Brobergand and Persson, 1988).

Soiuble forms of phosphorus (SP) are more readily available for algal uptake and have a
potential 1o stimulate growth (Bostrum, Pearson and Broberg, 1988). Particulate forms of
phosphorus (PP), P bound to organic particles and sediments, generally comprise the largest
source of P enrichment. Although PP is kinetically less available for algal uprake,
mineralization and microbial activity can convert significant portons of this P to more
soiuble forms over time, further enhancing the pool of P available for algal uprake and

growth.




Figure 1. Trends in TP and CHLA concentrations measured at Sugarloaf Island. Values
represent average surface conditions. Horizontal lines in graph indicates target criteria
for phosphorus and chlorophyll that reflect improved reservoir conditions. (Data
adapted from sources provided by Bureau of Reclamation, citizen monitoring and DEQ).

SUMMER PHOSPHORUS LEVELS NEAR SUGARLOAF

3.44

0.13 Ju

n.13 - .

3.1 b

8.1 b

0.0y b

0.08

0.07 j

7.0 a
o.0% b

8.04 |-

0. 07 fa—“‘mq\

'0.02

TOTAP PHOSF DALZ LA/ L

0.0 -

1374ms‘mﬁm;«mimhmhmismlmiami
1T 1877 1979 167 193 19 1067 1988 1mw  Tewy

——— HEALTHY B LEVELS

SUMMER CHLOROPHYL LEVELS NEAR SUGARLOAF

43
™
30 -
3
4 =r
g
P
. 15
X
B
10 j=
[

-‘m‘% 4::T1m51m hmhmhmlm 1583 |
4379 19@1 13E3 WPS 1597 1593 1321 =M

e AL THY Gl LEVELS



MONITORING OBJECTIVES

To achieve the desired improvements in water quality, quantitative cause and effect
relationships must be established berween the efforts to reduce nutrient loading
(implementation of waste load ailocations) and any incremental changes in watershed
nurrent contributions based on rigorous scientific data. These relationships and

associated data will help define baseline conditions and document reservoir
o changes in water quality. This document recommends projects and

studies that would 1) determine related environmental health of the contributing
watersheds, 2) provide a generally comprehensive analysis of the reservoir condition, and
3) develop/modify a predictive reservoir response model to evaluate changes in water
qualiry resuiting from furure decreases in nutrient loading.

responsiveness t

Objective 1.0 - Evaluation of Watershed Nutrient Sourcas and Reservoir Loading

To quantify warershed nutrient sources and transport mechanisms that influence
reservoir water quality. Hydrology, land use and soil characteristics of the watershed
greatly influence potental water yield (runoff) and associated nutrient export. These
yields vary annually with climatic conditions and result in variable rates of nutrient
loading to the reservoir. Development of effective numrient reduction strategies will be

critical to improving reservoir water quality. Monitoring of watershed nurrient yields will

be an important performance measure in the assessment of best management practices

(BMP’s) or other strategies to reduce nutrient and sediment loading of the reservoir.

Objective 2.0 - Evaluation of Reservoir Condition

To characterize baseline conditions of the reservoir. Measures of ecological condition
will inclide assessment of the trophic starus of the reservoir, internal and external
nutrient relatonships affecting trophic conditions and internal nutrient recycling

mechanisms that may impede restoration.

Objective 3.0 - Reservoir Modeling

To refine and develop better predictive models that will forecast ecosystem respomnse to
changes in reservoir nutrient loading. Lake and reservoir systems often respond slowly
to changes in nutrient inputs. As a resuit, it will be difficult to determine whether
putrient reduction swategies have achieved the desired improvements in reservoir water
quality in the near term. Computer models will be used to simulate potential changes in
the ecosystermn based on different P reduction amounts. Other reservoir modifications
such as changing the amount and timing of water storage and selective withdrawal of
water for power plant operation will also be evaluated.




MONITORING APPROACH

Objective #1
Evaluation of Mass Balance Budget of Nutrients and Water Entering the

Reservoir

1.1

Rationale: Eutrophication of lakes and reservoirs can be directly related to the quantity
and quality of runoff contributed by the surrounding watershed. Cascade Reservoir
receives runoff from a watershed area of approximately 1,579 km’® (390,200 ac.) and
retains more than 85 % of the nutrients and % of the water draining from the
watershed. These external inputs have bezn linked to a decline in reservoir water quality
due to excessive nutrient loading and the growth of noxious algae blooms. Based on
momnitoring data collected by DEQ in 1993, an interim TMDL allocation has been
adopted that would reducs current contributions of phosphorus by 30% for point and
non-point sources. An accounting of total nutrients and water entering Cascade
Reservoir is required to identify sources, quantity and quality of watershed runoff.
Information from this effort has been used to targer specific sub-watersheds for
impiementation of Best Management Practices (BMPs) and other land management
changes to reduce nutrient loading. Continued momitoring of inflow quality and quantiry
1s required to 1) verify annual contributions and 2) determine overall effectiveness of

state, federal and local efforts to achieve load reducton goals.

Background: Currently, only outflows from Cascade Reservoir (USGS gauging site
15244500; U.S. Bureau of Reclarmation gauging site CSC) and inflows from Boulder
Crezk are monitored routinely to determine daily flow rates. Inflows for other major
ributaries are estimated biweekly or monthly by DEQ and the U.S. Forest Service using
manual flow measurements. A gross annual estimate of inflows is calculated by the U.S.
Bureau of Reclamation using the change in storage method for Cascade Reservoir.
Water quality data for inflows have been infrequently monitored by various agencies.
Outflow water quality has also been infrequently monitored by USGS and others. DEQ
initiated a momnitoring program to evaluate quantity and quality of reservoir inflows and
outflow in 1992. The quantity and quality of ground water entering the reservoir is also
largely unknown, aithough some quality data exists related to review and development of
individual septic tank installations by the Idaho Central District Health Department.

Scope: Nine major watersheds have been identified that directly drain to Cascade
Reservoir (Figure 2). Bulk nutrient contributions of each watershed are monitored at
the lower ends of each tributary (Figure 3). Tributary sampling sites were selected to
minimize slack-water affects with rising reservoir water levels. Inflows from major
tributaries and contributing watersheds will be momitored biweekly during spring-early
summer runoff and menthly during late summer through winter freeze (Table 3; Data
Collection and Analysis). Channel flows will be measured using EPA guidelines for
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Figure 3. Monitoring sites for measurement of watershed bulk nutrient loading.
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monitoring stream for open channel flow measurements (Table 4; Data Collection and

Analysis). Cross-section velocities will be measured using Marsh/McBirney water
current meters. Associated water quality will be collected during each site visit in
conjuncrion with stream flows. Routine water quality parameters are listed in Table 5
(Data Collection and Analysis). Water sampling protocols (Table 6; Data Collection and
Analysis) will specifically address phosphorus as a major pollutant of concern.

Additional tributaries in the West Mountain and Gold Fork watersheds will be
monitored for fows and water quality by the Forest Service. Quality of outflow from
Cascade Reservoir will be monitored at the same frequency as inflows. Informaton on
ourflow quantity will be obtained by the Bureau of Reclamation (BOR).

Nutrient loading attributed to rainfall will be measured by storing rainfall accumulared in
the rain gage at the BOR Cascade Dam. Rainwater will be automatically drained to 2
collection bucket housed inside an enclosed shelter. Composite rainfall over a two wesk
interval will be analyzed for total nurrients. Some meteorological data related to wind
speed and rainfail amount is curremtly coilected at the BOR dam and the McCall airport.
Data sews will be averaged to estimate a basin rainfall amount. Rainfall water quality will

be collected by DEQ personnel at the BOR monitoring station.

12  Wet Detendon Phosphorus Removal Monitoring

Rationale: Very linle quantitadve data exists confirming the efficiency of standard best
management practices (BMPs) to remove nutrients in glacial dll soils that are prevalent
throughout the Cascade watershed. Typical strategies utlize 2 Resource Management
System (RMS) in which a combination of BMPs such as grazing management, chiseling
and subsoiling and riparian fencing are implemented to reduce sources of sediment or
nutrient generated by a farm or ranch. These treatments (BMPs) are typically applied
over a significant portion of the watershed before a measurable change can be detected
in the quality of the source warer. Under this scenario, it is difficult 10 determine a
specific reduction efficiency until a substantial investment has already been made.

Other smdies (Entranco Engineers, 1991; Zimmer, 1983; Worth, 1993 and 1994) indicate
a key source of nutrients entering the reservoir occur as 2 pulse or slug flow during snow
melt. The timing and distribution of this source water has not been previously addressed
under the current State Agricultural Water Quality Program BMP guidelines. As an
alternative, consiruction of wet detention ponds have been proposed under 2 319 grant
as an interim means of reducing nutrients at a raduced cost and time frame while efforts
continue to implement otiter longer term source controls. The BOR has also initiated
construction of impoundment wetlands (o accomplish similar goals and provide
additional wildlife habitat. Efficiency of constructed ponds and wetland systems 10 Udp

and remove phosphorus will be monitored and documented.
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Background: Valley Soil and Water Conservation District (VSWCD) is currently
implementing BMPs within the 6,826 acre Boulder Creek watershed draining to Cascade
Reservoir. The Cascade Water Quality Management Plan (Entranco Engineers, 1991)
identified this watershed as a major contributor of phosphorus loading from extensive
cartle grazing and related damage to riparian habitat. BMPs are implemented through 2
cooperative program between DEQ, VSWCD and the U.S. Natural Resources
Conservation Service (NRCS). The long term objective of the BMPs are to reduce
phosphorus export from Boulder Creek by 50% over a five year period. Wet detention
basins will be incorporated in this sub-watershed as an additional source conrrol 1o
improve water quality. Literarure (Olson, 1993) pertaining to wet detention ponds and
wetland impoundments suggest 30-60% nutrient removal can be attained through this

single trearment option.

The project design includes construction of several wet detention basins in the Boulder
Creek Watershed and modification of a third detention pond that will be replanted with
wetland plants to increase uptake of nutrients. These facilities will utilize an existing
nerwork of irrigation and drainage channels to divert water directly to a detention pond
or wetland. Each detention system will have variable quality of source water, water
residence times, different design characteristics dictated by the local topography and
varying amounts of aquatic macrophyte vegetation. Quality of the source water was
monitored at two irrigation supply canals in 1993. Results show a wide range in
variability of phosphorus and flows (Figure 4). Several older established ponds will
initially be used as a control to compare efficiency rates for removal of sediments and
phosphorus as compared with those of newly constructed ponds. Wetland plants will be
incorporated in the design after the first year of comparisons are complete. Plantings
will be made in consultation with the Fish and Wildlife Service and Idaho Fish and
Game. Two ponds proposed for construction by the Bureau of Reclamation (Duck

Creek and Hotsprings) will additionally be monitored.

Project design, conswruction and monitoring will be a cooperative effort among the
NRCS, VSWCD, lacal irrigation districts, BOR, the local agricultural community, and
the Division of Eavironmental Quality.

Scope: Monitoring will be conducted as an integral process in the assessment of project
success toward reduction of total watershed nutrient contribution to Cascade Reservoir.
The monitoring design will quantitatively determine reduction in the export of
phosphorus and sediments using a paired upstream and downstream sampling design.
Monitoring will consist of mass balance measurements (inflow - outflow) of nutrients and
deposition of P as sediment within detention ponds or wetlands over a 3 year wet/dry
hydrolagic cycle (October - September). The proposed duration is necessary to segregate
transient changes in nutrient uptake efficiency resulting from construction/disturbance

and mare stable post-construction conditions.
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Monitoring will be initiated within 60 days after completion of construcrion (October '
1994), continue bi-wezkly unul winter freeze and resume each spring. Parameters
monitored are listed in Table 7 (Data Collection and Analysis). Monitoring of flows zuf‘l
water quality will be accompiished using conventional methods and automated

techniques for measurement of water flow and quality. Automated sampling devices wil]
be installed (Isco) for measurement of continuous flow and collection of composite wate
samples (ses Dara Collection and Analysis). This data will be calibrated with
instantaneous measures of flow using conventional measurement methods. Annual
sediment deposition will be measured using sediment traps or cross-section surveys to
esimate the amount of sediment deposited. ‘Phosphorus associated with this deposited
sediments will be estimated by phosphorus fraction techniques (see Data Collection and '

Analysis - Sediment Analysis Monitoring).

Baseline estimates of potental pond efficiency will be obrained by monitoring several
existing ponds (Figure 4). Protocols for field sampling are identical as described above.
Samples will be collecied monthly during the 1994 irrigation season. Additional samples
will be collected biweskly during spring snow meit (1995). Parameters monitored are ﬁ
listed in Table 7 (Data Collection and Analysis).

Cross-section area and volumes will be calculated for each of the above monitoring sites '
(constructed and existing clder ponds). This information will be used to compare
differences among ponds in P removal based on water residence calculations. '

THIS SECTION MAY BE DELETED
13 Boulder Cresk Hydrography Delineation and Monitoring

Rationale: Valley County Soil Conservation District is currently implementing BMPs
within the 6826 acre Boulder Creek watershed draining to Cascade Reservoir. The
Cascade Water Qualiry Management Plan (1991) identified this watershed as a major
conwributor of phosphorus loading from extensive cartle grazing and related damage to
riparian habitat BMPs are implemented through a cooperative program between DEQ,
Valley County Soil Conservation District and the U.S. Soil Conservation Service. The
long term objective of the BMPs are to reduce phosphorus loading by 50% within the
Boulder Creek drainage area. While DEQ has committed funds for implementation of
BMPs, the cost effectiveness in reducing nutrient export from this watershed can be
greatly enhanced if these efforts are more directly targeted at those areas of the
watershed where potenual nutrient sources are greatest.

Hydrology of the landscape within this watershed is extremely complex due to natural
geologic features, presence of extensive wetlands and man made canals that enhance
drainage of the watershed to Cascade Reservoir (Figure 5). These physical features
create a patchwork of different land uses and hydrologic conditions that affect runoff and
related water quality throughout the watershed. These intra-basin differences, however,
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are not readily distinguished by current methods of estimating nutrient loading by
monitoring water quality as a single aggregate outflow. Consequently, the resuliting
loading estimates may provide little information concerning which portions of a
heterogenous landscape within 2 watershed actually contribute a greater proportion of

nutrients.

Effectiveness in the selection and implementation of BMPs can be greatly enhanced
through idenufication of smaller sub-basins that can be linked to high sources of
nutrients within the context of the larger watershed. Idenrification of critical sub-basins
will be accomplished by partitioning the larger watershed based on hydrologic boundaries
(natural and man made), landscape features and land use practices. Water management
practices and related water quality will be identified within these smaller scale basins and
evaluated based on prioriry of their individual contribution to the net export of
watershed nutrients. BMPs can then be targeted in smaller scale hydroiogic units that
have a proportionately larger impact on total watershed export of nutrients.

Background: A portion of an existing Phase II 314 Clean Lakes grant has bean directed
to evaluauon of BMP effectiveness at the individual farm leve! in Boulder Cresk (ses
BMP Effectiveness Monitoring). Implementation of agricultural BMPs are voluntary,
requiring a 25% match by the Jocal land owner and generally take several years to

implement.

Scope: Integrated remote sensing and GIS will be used to define a high resolution
hvdrography map of the watershed with related nutrient loading estimates for discrete
hydrologic units. All exisdng canals, ditches, and water control structures will be
idendfied, as well as, the direction of drainage affected by these features. This
informarion and other information layers (land use, topography and water management
practices) will be used to define smaller scale hydrologic units. Field measurements will
then be made to quantify amount and quality of surface drainage at critical water control
structures located at these sub-basin boundaries and will be incorporated as a GIS
information layer. All drainage features and control structures will be geographically
fixed and referenced to a base map using GPS technology.

Development of these information layers will be synthesized into map products
describing the smaller scale hydrologic basins, nutrient loads, direction of water
conveyance and other land use/management. These products will be used to improve
documentation of BMP effectiveness by more accurately defining areas of potenual
influence, help to control costs by targeting limited resources more efficiently and
maximize efforts to improve lake water quality by selection and implementaton of the
appropriate BMPs to reduce nurrient loading. :

Products of this project will provide valuable dara for the improved review, selection and
monitoring of BMPs currently being implemented under Phase II. In addition, several
wet detention projects will be constructed and evaluated for their efficiency in the

15
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removal of phosphorus under a complimentary 319 project.  Establishing the functional
relationships between these phosphorus detention facilities, the smaller hydrologic units
contributing surface runoff and the importance of these efforts in context with the larger

scale wartershed will be critical.

A secand component of this study will focus on the evaluation and selection of critical
riparian habitats, wetlands, other drainage features and land cover types impacted by
grazing cartle. These features will be evaluated to determine the relative importance of
restoration of these habitars based on their geographic density and potential influence on
drainage. They will also be used to monitor the progress of BMP implementation
designed to improve these habitats and associated water quality. BMPs implemented to
protec: and restore riparian habitars will be monitored annually by comparison with a
basemap depicting the critical features described above. These annual comparisons will
show incremental progress in rates of vegetation regrowth and habitat stabiiity in relation
to previous vear baseline conditions. Analysis will be correlated and ground truthed with
on-going field studies. The resulting water quality databases, imagery analysis and other
spanal data will be integrated to assist in the optimization of best management practices

and other restoration efforts to improve riparian habitats.

Field monitoring of cana] flows and water quality will be conducted as an integral
process in the assessment of critical sub-basins and their importance to total watershed
nutrient contribution. This proposed sub-basin analysis will be complimented by other
on-going efforts of the state (Boulder Creek BMP project, Cascade Reservoir Mass

Balance Budget and Boulder Creek 319 Riparian enhancement projects). Sub-basin
monitoring will be conducted for one year. Protocols for flow measurements and water

quality sa.mphng are listed in Table 4 and 6, respecuvely (Data Collection and Analysxs)
The number of sites sampled will be determined based on the selection of a sub-
watershed. Sampling will be conducted biweekly during spring snow melt and monthly

during the irrigation season.

Results of analysis will be used to develop new priority of BMP implementation and
accelerate fleld placement of nutrient control strategies.

THE ABOVE SECTION MAY BE DELETED

1.4  Watershed Soil Nutrient and Erosion Characteristics

Rationale:

Local soil characteristics and erosion of surface materials can have a significant impact
on the phosphorus loading rates of a watershed. Sediment bound phosphorus may
contribute more than 60% of the estimated phosphorus load to Cascade Reservoir.
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Local citizens and land managers have expressed concern that soils are a naturaily high
source of phosphorus. Eforts to reduce phasphorus should be targeted to only those
areas where phosphorus loads exceed natural background levels contributed by soils.
Data sources, however, describing erosion rates and the content of phosphorus associated

‘with local soils is not available.

Background:

Soil erosion estmates were initially made by the U.S. Soil Conservation Service based on
a field survey in 1988. This survey focused on some of the larger tributary rivers to

Cascade Reservoir. No additional data on rates of erosion have been collected since this
initial survey. Potential phosphorus loads associated with these sediments were not

quantified.
Scon:

Soil transects will be established at roughiy 1.0 mile intervals along several of the major
wibutaries (Table 8; Data Collection and Analysis). Each transect is oriented
perpendicular to the axis of the sream floodplaio and positioned 1o intersect as many of
the local soil series (USDA, Valley County Scil Survey) as possible. Major soil series
that will be sampled include Archabal, Gestrin, Roseberry, Donnel, and Melton. Soil i
surveys will be used to locate and identify a soil series in the field. Soil scientist from
the U.S. Soil Conservarion Service will provide technical support. Since many of the
rivers floodplains are on private property, final orientation will be dependent on local
land owner cooperation. All landowners will be contacted for approval to access private

lands before samples are collected.

Table 9 (Data Collection and Analysis) lists the chemical analysis to be analyzed from

each wore. Estimates of labile and non-labile fracdons of phosphorus will be determined
using methods as described. Soils representing a range of in-situ moisture conditions wiil
be analyzed for differences in the proportion of labile and non-labile phosphorus present.

on profile will be measured annually. These measures will
unt of stream bank material eroded or re-deposited from
annel and floodplain will be
be measured

Changes in channel cross-secti
provide an estmate of the amo
upsiream erosion. A cross-section profiie of each sweam ch
determined for representative channel types. At least 2 channel sites will
for each stream reach. Channel types will be classified using the Rosgen Stream

Classification system (Rosgen, 1994). Protocols for the channel measurements and
stream sediment sampling are listed in Table 10 (Data Analysis and Collection).
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1.5  BMP Effectiveness Monitoring

Rationale: Many of the nutrient BMP phosphorus reduction coefficients, the amount of
phosphorus a particular BMP will reduce, expressed as a percentage of load generated, are based
on national literature searches or specific research results. Since none of this kind of research
has taken place in Valley County there exists some degree of uncertainty as to the accuracy of
these reduction coefficients. It remains to be seen whether or not the BMPs perform as
predicted. To address this problem specific BMPs implemented in the Cascade area must be
monitored to see if they are meeting the expected removal efficiencies. Once this body of
information has been accumulated more accurate phosphorus load production and removal
numbers can be established, which will bring the estimated phosphorus loads attributed to
specific land uses and their reductions closer to actual monitored results. Another aspect of
BMPs once implemented, is to evaluate whether or not they are having the desired affect in
terms of load reductions in the reservoir and subwatersheds.

Background: To arrive at more accurate site-specific phosphorus load and removal coefficients,
a certain number of each structural and managerial BMPs will have to be monitored. Once
monitored, the actual coefficients can then be compared to the predicted values and removal
strategies adjusted accordingly. Monitoring of both in-reservoir conditions and tributaries should
be conducted to demonstrate if all BMPs implemented though out the watershed are achieving
the estimated phosphorus load reductions. If not modifications to the Plan will be made through

the feedback loop.

Scope: It is impractical to monitor each BMP implemented in the Cascade watershed for purely
logistical reasons. Acknowledging this fact, it is clear that a certain oumber of each BMP will
have to be monitored and the results applied against all similar BMPs. This strategy holds
regardless of the agency conducting the BMP effectiveness monitoring. The agency responsible
for implementing a BMP, is generally also responsible for ensuring some level of BMP
effectiveness monitoring. DEQ will be conducting some of this BMP effectiveness monitoring
unilaterally and cooperating in some others, such as the SAWQP and IDFG projects. VSWCD,
in their SAWQP Operation Plan commit to monitor at least one structural and one management
practice in Willow, Boulder and Mud Creeks annually (Appendix G). :

Pages 12 and 31 of this plan detail DEQ’s strategy and frequency for BMP effectiveness
monitoring of wet detention removal projects (ponds). Page 15 and 17 detail how BMP
effectiveness monitoring will occur at the individual farm level and for riparian grazing
management changes. Tributary BMP effectiveness monitoring is described on page 8, locations
are shown in Figure 3 and dates in Table 3. BMP effectiveness (goal attainment) is described
on page 19, locations on Figure 6 and dates in Table 3.



iective #2

2.1 Quamtify and validate water column chlorophyil 3 (CHLA) and total phosphorus
(TP) relationships, momnitor changes in TP and CHLA response to reductions in
external TP loading and document that frequency and severity of algal blooms
and the presence of noxious aquatic weeds are reduced,

Rationaie: Cascade Reservoir has been classified eutrophic based on phosphorus loading
data and measures of plankton productvity (chlorophyll standing crop). The rate and
quantity of nutrients entering the reservoir can radically alter the balance of available
nutrients and algal production leading to nuisance growth of algae blooms and aquatic
vegetation. Target goals for lower concentrations of water column phosphorus (20 pg/L
TP) and chlorophyll 3 (8.5 ug/L) have besn established that will result in significant
improvements in water quality. Cc.2uter simulations indicate these objectives can be
achieved with a 309 reduction in t:2 current phosphorus loading. Monitoring of the
reservoir response to the reduction in phospharus loading is required to ascertain if
water column concentrations in phospharus are reduced to the desired amount.
Monitoring data will additonally be used to relate standards for phosphorus with
biological criteria defining nuisance growth for algae and aquatic vegeration.

Background: Early studies of Cascade Reservoir (Clark and Wroten, 1975; Klahr, 1990;
- Ingham, 1992) indicated water quality conditions decline along a north to south gradiexnt.
Four reservoir stations along this gradient have been sampied annually since 1985 by
volunteer groups (Cascade Reservoir Association), the Bureau of Reclamation (BOR) or
DEQ. Historical trends in water column phosphorus concentrations and corresponding
measures of chlorophyll 3 suggest these indicators may be increasing in concentration
over time (Figure 1). Additional monitoring stations were established in 1992 to
evaluate spadal aspects of phosphorus and chlorophyil distribution within the reservoir

and related wrophic stams.

Scope: A nerwork of 8 stations will be routinely monitored annually May - October
(Figure 6). Surface and bortorn water quality samples are collected every thres weeks.
Protocols for reservoir sampling are listed in Table 11 (Data Collection and Analysis).
Field samples will be collected to determine spadal variation in phosphorus and
chiorophyll distribution in relation to trophic indices. Staton data will be averaged by
discrete depth and concentrations in TP and CHLA compared over time to determine
effectiveness of efforts to reduce external sources of phosphorus loading. Information
will additionally be used to partition sources of internal recycling of nutrients.
Samples of phytoplankton are also collected for enumeration of dominant taxa.
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QBIECTIVE #3

3.1  Refinement of Existing Predictive Reservoir Model

Rationale: Predictive models are frequently used to evaluate potential impacts of
nutrient loading and estimate how increases or decreases in supply of nutrients couid
result in changes in the biological producuvity of a receiving lake or reservoir. Models
are often used in the TMDL process as a guide to determine feasibility of mirigation
efforts and whether efforts are adequate to achieve a desired standard for improvement
of water quality. These models are aiso useful in establishing a frame of reference for
estimating how quickly water quality improvements may occur in response to reductions
of external loading. Several modeling efforts are needed for Cascade Reservoir 1o
further address questions concerning affects of power plant operation on water quality
(selective withdrawal), importance of internal recycling of nutrients, and predict changes
in water quality related to annual variability of water inflows, nutrient loadings and

reservoir drawdown.

Background: A computer simulation model was developed for Cascade Reservoir
through a private consultant in 1990. This model provides some simulation capabiiity to

evaluate reservoir water quality in response to external nutrient loading. Udlity of the
model has besn limited due to the lack of available information required to refine
aspects of the model dealing with reservoir operation, sediment dynamics and variability

in annual loading rates.

Addidonal modeling capabilities are needed to assess changes in hydrology and nutrient
transport within the watershed. An expanded capability to simulate watershed nutrient
and water transport would provide better informadon to analyze and characterize

effectiveness of various best management practices.

Scope: The objective of this task is to adapt an existing 2-dimensional reservoir model
developed by the Tennessee Valley Authority (BETTER MODEL) for use with Cascade
Reservoir. A second component of this task will modify and enhancs capabilities of a 1-
dimensional model previously developed for Cascade Reservoir (Cascade Model;
Chapra, 1990). Each of these models have specific merits in simulation of the reservoir
response to nutrient loading. Independent simulations from these respective models will
be used as a point of reference for co-validation of the model results. Simulatons will
be run for different levels of phosphorus removal and annual variations in-flow.

In-lake studies outlined in section 2.0 will be used to provide background data

d distribution of nutrients, exchange of water and nutrients

n within the reservoir and physical-chemical gradients of
gen. This information will be used by the model to make
between internal lake water quality and external nutrient

concerning the amount an
among epi and hypolimnio
temperature and dissolved oxy
inferences about refationships
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inputs. Other code modifications wiil be made to integrate sediment feedback
mechanisms associated with internal recycling of nutrients. Modifications to model codes
wili be contracted to a university with specific expertise in computer simulations of

reservoir sediment dynamics.

Additional field data sets would be required to adapt the Better model for use with
Cascade Reservoir. These data sets include an update of the reservoir geometry 10
reflect changes in volume storage caused by sedimentation and winter profiles of vertical
temperature and oxygen concentrations. An updated map of reservoir depth profiles will
be generated from transects spaced at roughly 1.0 km intervals (Figure 7). Depth wiil be
recorded at fixed points using a high resolution depth finder and GPS for horizonral
positioning. A thres dimensional profile will be generated from transect points 10
calcnlate cross-secrion volumes for various portions of the reservoir. These revised
volume estimates will be used to calibrate reservoir storage volume and estimates of epi
and hypolimnetic volumes of nutrents. Winter dissolved oxygen profiles will be
conducted at 4 sites (CWQ-07, CWQ-05, CWQ-12, and CWQ-02; see Figure 6) to
monitor oxygen depletion during ice covered conditions. This information will be critical

in determining minimum fish habitat requirements.
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DATA COLLECTION AND ANALYSIS

The following sections provide descriptions and tables of the specific collection and
analysis techniques that will be followed for each monitoring project. A summary of the

scheduled sampling is listed in Table 3.

Table 3. Schedule of feld sampling for Cascade Reservoir watershed.
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Methods:

Stream Flow and Water Qualiry Sampling

Stream site descriptions and frequency of measurement/collection are listed in Table 3.
Protocols for fleld measurement are outlined in Table 4. Stream flow is a function of
water velocity and the amount of water passing through a known cross-section area of a
stream channel. These measurements are normally taken at several increments across a
stream width. Each increment gives a sub-total of the measured flow, and the whole is
calculated by summing the increments. For water depths of less than 4 feet, estimates of
water of water velocity are made using the six tenths estimate (0.6 % ) of the average
streamn depth from water surface. At water depths greater than 4 feet, estimates of water
velocity should be made using the 2 point method (velocity is the average of
measurements taken at 0.2 and 0.8 of the depth from water surface). Under very high
flow conditions when stream wading is not possible, a bridge board is used to obtain

estimates of flow velociry.

Water quality sampling includes in-situ measurement of physicochemical parameters and
collection of samples for nutrient and sediment analysis (Table 5 and Table 6). Samples
for nutrient analysis and sediment analysis are stored in piastic cubitainers on ice and
rerurned to an EPA certified laboratory for analysis within 24 hours. Dissolved nutrients
are determined by filtering samples through a disposable 0.45 pm giass fiber filter. All
reusable filter holders must be washed with 1.0 molar HCL and triple rinsed with
disdlled water prior to use. Only new cubitainers are used for storage and transport of

water samples.




92

apnl1buoy pue 9pN313e1 Jo Bpuooag ‘sajnuty 'seaxbaq U} B33eUipiocos gdy = ¢
(1 xypuaddy 81NPaYos payoejje sasg) WoxeH - 3snbny A7yjuop = 4
(1 xTpuaddy 2INpayos payosejje 998) Amnp - T1ady ADoontd = 1
A3TTend Trejuyey z TIejuyey ®01330 dod
z:mm.vm.mvav TTeD0OH ‘ajyeq ®3394eq 3 weq axey @jjedeq
/MuET 61,220,917~ 1€ A9ATYH #333keqd 104 yjao0N z aYe1 @339keg 8 ©93394eq - jq'n
Hu€L Eb,9b, by We(q speose) MOT3INnO weq 3
\zzmm.mm.ooamﬂaa 38 IA9ATYH 3jj3sdeq Y104 yjzaop z AYoAdaBaY 8332heg ‘4N
B9D1IN0s J330
NuS8°8G,6€,b 0 butssoaxo py
\z:mﬁ.ce.wcamﬂﬁs UtTejunoy jsapm 12 YD uosytog zZ 't UTejunoy jsapm 9913 uostog
::ma.mc.mvavv
\3=vc.mo.vcowﬂal AMH ®3e3s pro je O MoTTTM z 't H991D MOTTTH ¥93aD0 moTTTM
z:mm.mm-mvavv IToAl9881 1vay
/Mueb TE,90,9T7~ Butssoio py POOMION e YD pny AL § X99a) pny ’ X@93a1) pnjy
Nu€b 8T,Lc,b0 GG AMI
\z:mm.mm.ooamﬂai . Woa3z ,061 3s8m Y Aapinog 't ¥9aaD aopinog X89a) aspinog
HuGL 62,901 buyssoao
/MuS¥ " €0,G60,9T1- Pd ®dUTTayos awau y yiogq aye] T 't Y104 eyeq 1991) Yaod eyeq
HuZE 95, Lbobb |
/MuBS b0, £0,9TT- SS AMH 32 I9ATY )i04 pyoy T 't 1104 propn A9ATH Y104 pron
z=mm,mw.ﬁvovv. abpyag T1@z3aey asAty
/Mn60°92,80,9T T~ 1®  a3ATH @338deyq Yiod N 2 't A9ATY @330heq a3394eqd jaog ‘N
BUCTIe5 MOTIUT
Aouanboay pPaysaojepy P3I03TUOH S®saInog
:oﬁamUOQtnmmu suotadyaosaq 231718 oTdueg pPa3jeroossy a0 Axegnqyag,
| *sbutpeot pPaysisjem yinq aojz Pai10o31Uuow saninog A3Y30o pue sataejn

q1aL "y arqel




Table 3. Field Procedures for stream flow measurement - wadable conditions, (Pracedures
adapted from EPA Stream Monitoring Guideiines, EPA 1993.)

1).

2).

1).

2).

1).

6).

Meter Check - Marsh McBirney operation

Check caiibration of Marsh-McBirney (low meter operation. Meter readout should approximate 100°
with function dial set to calibrate and probe connected, exposed oniy to air. Handle probe with care.
The probe is pressure sensitive and can be damaged by shock due to callision with other objects.

Check zero value by placing probe in a bucket of water and allow prabe to operate for 10 minutes. The
probe should record 0.0 velodrty = 0.1.

W, 2 < 1.0 met

Identify a stabie bank area to take measurss of flow velocity, Look for armored sections of the channel
with well defined banks and uniform bottom profiles if possiole. :

Determine the distance berween bank wetted edges by stretching 1 meter tape perpendicular to the
stream axis. Use rebar or other stake material (o identify location and secure measuring tape.

Right wened edge is determined by looking upstream. Always set dead end of tape or zero end on right
bank.

Take measurements of flow velocity at 0.6 times the water depth from a minimum of 15 equally spaczd:
points along the measurement tape between the right and left werted edges of the stream channel (..,
werted width is 4.5 meters take measurements ar every 3 m intervals). Record the water depth and flow
velocity at the meter mark of the left and right wetted edges (LWE or RWE) and at each measuring

point along the channel cross-section.

With probe attached to measurement rod, record the maximum depth at the measuring point, then set
depth of the flow meter with probe oriented paraile! to the direction of stream flow. You may need to
rotate measuring rod slightly right or left to get maximum velocity reading Record the highest average

flow reading obscrved over a 15-30 second interval. Record il any plant material or other obstructions
such as bars or logs that may modify (low in the immediate area of the flow measurement.

Repeat step (5) for each distance increment across the stream.

Water d > 1.0 m

Follow proczdures 1 - 6 above excepi that velocities are measured at two depths for each measurement

increment.

With probe attached to measurement rod, record the maximum depth at the measuring point, then set
depth of the flow meter probe at 8.8 times the depth and orieated paralie! to the direction of stream
flow. Record highest average velodity after 15-30 seconds.  Re-adjust depth of probe to .2 times the
depth and record highest average velocities. You may need to rotate measuring rod slightly right or left
to get maximum velocity reading.  Record if any plant material or other obstructions such as bars or logs

that may modify flow in the immediacte arca of the flow measurement.

Repeat step (2) for each distance increment across the stream.

| l
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Table 5. (continued) Field Procedures for Stream Flow Measurement during high flow
conditions, ‘

1).

2).

3).

1).

Water depth > 1.0 meters

Follow procedures 1 - 6 above except that velocirties are measured at two
depths for each measurement increment

With probe attached to measurement rod, record the maximum depth at the
measuring point, then set depth of the flow meter probe at 0.8 times the depth
and oriented parallel to the direction of stream flow. Record highest average
velacity after 15-30 seconds. Re-adjust depth of probe to .2 times the depth
and record highest average velocities. You may need to rotate measuring rod
slightly right or left 1o get maximum velocity reading. Record if any plant
material or other obstructions such as bars or logs that may modify flow in the
immediate area of the flow measurement.

Repear step (2) for each distance increment across the stream.

Bridge Board Measurements

This method is used for high flow conditions when streams can not be
measured by conventional wading methods. Measurements are usually taken
from a bridge or other stable strucrure. Flows are measured using the 0.2 and

0.8 method. See 1 and 2 above.

With probe attached to cable and weight, lower weight t0 bottom of stream
chanpel and record the maximum depth at the measuring point, then set depth

‘of the cable weight and flow meter probe at 0.8 times the depth and oriented

parallel to the direction of stream flow. Record highest average velocity after
15-30 seconds. Re-adjust depth of cable weight and probe to 0.2 rimes the
depth and record highest average velocities. You may need 1o rotate cable
weight and probe slightly right or left to get maximum velocity reading.
Record if any plant material or other obstructions such as bars or logs that
may modify flow in the immediate area of the flow measurement.

Repeat step (2) for each distance increment across the stream.




Table 6. Water Quality Parameters Monitored

PARAMETERS  STQRET # L METHODS l
NO,+NQO;as N 00651 .005 mg/L EPA Method 3532
Methods l
NH, a5 N, 00610 0.005 mg/L EPA Methad 350.1
Toral l
TKN 00625 0.05 mg/L EPA Method 3512
TotPhosphorus 00663 0.005 mg/L EPA Method 365.4 l
Ortho-Phos. 00671 0.001 mg/L EPA 363.2
Suspended 80154 <2 mg/L EPA 160.2
Sediment ﬁ
Toral Solids 00500 <2 mg/L EPA? l
Chloride 00940 <0.9 mg/L EPA Method 5253
Fecal Coliform 31625 #/100 ml Standard Methods l
Fecal Strep 31673 #/100 ml Standard Methods l
Field Parameters l
Flow 00050 cfs Electronic
' measurement for
instantaneous flow
Mmeasurement
Temperature 00010 °C - Point and continuous l
Oxygen, Diss. 00300 mg/L DO meter .
Specific 000935 pmhos Conductivity meter
Conductiviry l
pH 00403 SU pH meter
! = Minimum Detection Limits l
2 i




Table 7. Protocois for Water Quality Sampling

3).

4).

1).

2

3).

a).

1).

2).

Nutrient, Ions. Total Solids. and Suspended Sediment Sampling

Prepare sampie botties and [iters 24 hours prior to collection of samples. Two one liter (1.0 1) cubitainers
will be used for bulk sampie storage, one unpreserved and one acid preserved with 2.0 mi concsntrated
H.S0,. Cubitainers come collapsed. You need to expand the boules prior to adding add or a water
sample. Do not biow air into the bottle to expand the volume for acid addition or a water sampie. Use a
clean blunt abject made of plastic to reshape and expand the bottle. If it is necessary to biowup the
container, rinse the bottle with DI water before adding add (make sure as much of the bottle is empty as
possibie before adding acd. Place a yellow piece of tape on the acid preserved bottle top. Dissoived
nutrients will be filtered into a 200 mi autoclave plastic container with no preservative. Cubitainers with
add should not be allowed to sit for more than three days prior to use. :

In the fieid, water samples are collected with the model DH48 sediment samplier. Remove the glass
collection battie and triple rinse the container with the local stream water. Also triple rinse the churn
splitter and top with local stream water. A depih integrated cross-section of the stream is subsampied by
slowly lowering the sampler from the surface to the bottom at randomly seiected points across the stream
width. Begin collecting sampies on one edge of the stream channel and include subsampies from
representative areas of the stream profile, i.e., main channel and any shallow areas or side channels, Make
sure the inlet to the sampie bottle on the DH48 is oriented into the sream current and the sampier is
located upsiream away from turbulence caused by your body or fest

As the collection bottle in the DH48 [ills, empty the boule into the churn splitter.
Move to the next collection point along the stream width. Repear steps 2 and 3 until a complete cross-

section of the stream channel has been subsampled.

Fill the two L0 liter cubitainers from the churn spiitter spout while conrinuously mixing the chura splitter.
Fill cubitainers to the top and trv to eliminate aoy air. Be careful not to overfiil the add preserved bortle.

If this oceurs, discard sample and use a new bortle with aad.

Dissolved nutrieats are sampied from the churn spiitter using a large volume plastic syringe. Mix the churn
splitter and draw a sampie of water iato the syringe. Make sure the volume of the syringe is flled. Diseard
this sample and repeat this procsss 2 additional times. Place filter holder on the end of the syringe and
force sample through the filter into the autoclave plastic vile. Rinse the vile with the filtercd water and

discard. Fill the vile to the top with filtered sample water and repiace top.
on vity, Dissol T rat

nic probes such as a HydroLab H20 (ph,
D.0.) or YSI Conductivity meter (Temp,

icochemica] Param

Physicochemical parameters are normally measured using electro
Conductivity, D.O., Temp), YSI Model 54 Oxygen Meter (Temp,
Conductivity) and/or Orion pH meters (Temp, pH).

All instruments will be calibrated using manufacture guidelines prior to use in the field (ses calibration
procedure for YSI Oxygen probes Appendix Tabie 1).

Additional on-site calibration will be made for measurement of dissoived oxygen by comparisons using a
winkler titration method. This step is normally completcd at the first sample station.

equilibrate for ten minutes. Probes shouid

In the field, piace probes in the main flow channel and ailow to
(HydroLab}.

be compietely submerged. Record readings on data sheets or to a computer file
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Pond and Wetland Monijtoring - Phosphorus Detention

Pond and wetland monitoring sites will be sampled by automated samplers programmed
to collect a composite of water quality over a two week period. Samples will be
removed from the automated samplers, stored in a cooler and transported to the office
for consolidation of sample bottles. Bottles representing discrate samples will be
combined in a chumn-splitter, thoroughly mixed and the appropriate aliquot stored in
cubitainers for laboratory analysis. Samples requiring preservation will be acid preserved
after sub-sets have been combined.

Composite samples will be analyzed for total constituents (Table 7). Component
nirrogen species will be analyzed to obtain esumates of total nirogen. Addition of
spikes will be utlized at the beginning of each two week interval of automated sample
collections. These spikes will remain inside the automated sampier and will be removed
with the following batch of samples submitted for analysis. Analysis of these spikes will
provide an estimate of the change in recovery due to on-site hoiding condidons.

-Table 8. List of wet detention pond sample parameters and estimates of collection
numbers. Estimates are for annual monitoring (April - November).

 Paramerer i Taflowe g Oitlow N g

ennninnninn o Water: Siees - Water- Sites--- £ QA/QC - Annual - Ardaal
Total P 3 3 2 12 96
TKN 3 3 0 12 72
No, +No, 3 3 2 12 96
NH, 3 3 2 12 9%
Susp. Solids 3 3 0 12 72
Tortal Solids 3 3 2 12 96

* Mouitoring sites include
(1) BOR ponds
(1) Existing Ponds (Control)
(1) DEQ/SCS Constructed Ponds
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Watershed Soil Transects and Stream Sediment Analvsis

Replicate samples will be collected from each soil series encountered along a numbered
soil transect. Table § lists the soil transects completed in 1995 and transects 1o be
sampled in 1996. The number of sites sampled will vary according to the number of soil
series found along each transect. Each sample site will be numbered sequentially and
identified by transect number (i.e. T2-5 designarng transect 2 sample site number 3).

Soil cores from dry areas of the floodpiain and upland terraces will be collected from the
surface 10 cm depth after removal of the sod or vegetation layer. Samples will be
exracted using a piston soil sampler and stored in plastic bags for laboratory analysis.
Locaton of the sampie site and transect will be identified on the soil series map and by
GPS coordinates. Field conditions will be noted such as proximity of sample site to
irrigation ditches, amount of ground cover present, type of cover, and relative grazing

intensity.

Submerged soils in streams will be collected with a PVC core and driven into the
substrate to a depth of approximately 150mm. The intact soil core will be placed into a
single plastic bag and labeled. If distinct soil horizons are present, each horizon will be
measured for depth of horizon, separated into an individual bag and labeled accordingly.
Analysis of soils will include estimates of the percent sand, silt and clay present in each
core (Bouyoncos, 1951; 1962). This analysis will be contracted to the University of Idaho

analytical services laboratory.

Dry bulk density will be computed from percent dry weights of the soil sub-sample, wet
weight and volume of the original soil core for both stream and land transects. Percent
dry weight will be extrapolated to determine dry weight of the depth increment. Bulk
density will be expressed as g dry weight/cm® of soil for each depth increment.

Table 9 lists the chemical analysis to be analyzed from each core. Estumares of labile
and non-labile fractons of phosphorus will be deterrnined using methods as described.
Soils representing a range of in-situ moisture conditions will be analyzed for differences

in the proportion of labile and non-labile phosphorus present.

-section profile will be measured annually. These measures will
f stream bank material eroded or re-deposited from
upsweam erosion. A Cross-section profile of each stream channel and floodplain will be

determined for representative channel types. At least 2 channel sites will be measured
for each stream reach. Channel types will be classified using the Rosgen Stream
Classification system (Rosgen, 1994). Protocols for the channel measurements are listed

in Table 10.

Changes in channel cross
provide an estimate of the amount 0
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Table 9 . Watershed Soil Transects

Watershed
Boulder Creek
Willow Cresk
Lake Fork
Mud Cresk

N. Fork Payette

Gold Fork River

Transect Numbers
T3,4,5 67,8
Not Completed
T-1, 9, 10, 11, 13
T-12, 14

Not compieted

Not completed

Soil Series
Roseberry-Donnel/Archabal-Gestrin
Roseberry-Donnel |
Roseberry-Donnel/Archabal-Gestrin
Roseberry-Donnel/Archabal-Gestrin

Meiton-Jurvannah/Roseberry-
Donnel/Archabal- Gestrin/Swede-
Donnel

Melton-Jurvannah/Roseberry-
Donnel/Archabal-Gestrin/Swede-
Donnel
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Table 10. Soil chemistry analysis for stream and land ransect samples,

Parameter _ Method
ph measured by adding 10.0 gm dry weight equivalent of soil sub-

sample mixed with 20 ml deionized water. This soil /water
mixture will be allowed to seztle and pH obtained from the
liquid after 30 minutes.

Extractable known sample extracted with 1M KCL

Inorganic N solution (1:100 soil to extractant on a soil dry basis), shaken for
1 nour, and then filtered (0.45 um pore membrane filter).
Filtered extract analyzed for ammonium -N using an automated
salicylate-nitroprusside method 351.2 (EPA, 1983),

HCL Extractable 1M HCL extract prepared as in HCL
Cartions exwractable P and analyzed for Ca, Mg, Fe, and Al using
inductively coupied argon plasma (ICAP) spectrometry method

200.7 (EPA,1983).

Bicarbonate 1 g dry weight equivalent of wet sail

Exrractable P extracted with 25 mi of 0.5M NaHCO, solution (pH=8.5),
shaken for 30 minutes, soil suspension filtered (0.45 um pore
membrane filter) and analyzed for soluble reactive P (SRP) and
toal P. A sub-sample of the extract (10 ml) is digested using a
potassium persulfate digestion method 4500-P (APHA, 1989),
Digested volume is analyzed using automated ascorbic acid
method 363.1 (EPA, 1983). P fractions will be reported as
Pi(inorganic P or soluble reactive P) and P, (organic P).

HCL Extractable 5.0 g of dry soil extracted with 25 ml of 1M HCL for three

P hours, filtered (0.45 um pore membrane filter) and anajyzed for
SRP using method 365.1 (EPA, 1983) and toral P using block
digestion and automared ascorbic acid method 365.4 (EPA,1983).

HCL-P; represents the Ca bound P fraction.

Total P 1.0 g dried weight combusted at 550°C for 4 hours in a muffle
furnace. Ash residue dissoived in 20 mil of 6M HCL, then heated
to evaporate to dryness. Residue redissolved in 225 mil 6M HCL,
heated again and filtered (Whatman #42 filter) and brought 1o
50 ml volume and analyzed for total P using method 3050 (EPA,

1983).

Total N finely ground (100 mesh) samples analyzed for total N and C
using a Leco Combustion Analyzer
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Table 11. Field Protocols for stream cross-secrion profiles (Methods adapted from
EPA, 1993; Bauer and Burton, 1993; Wolman, 1954; Rosgen 1994; Ray and Megahan,

1979)

L Seieet a represeatative stream reach based on stream slope and Rosgen channel type. Make
sure culverts, bridges or other obstructions are not present withig or near the channe! reach to
be measured. A minimum 100 meter length of channe! will be measured. A greater length may
be required based on the channel width characteristies,

At site, determine Bank Full Width (BFW). Multiply BFW by 20 to get total distance of reach
to be surveyed. A minimum 100 meter iength of stream reach will be measured. Divide total
diszance by 10 to get transcct spacing (ie a 100 meter leagth of stream will be divided into 10
equally spaced cross-section transects numbered 1-10).

!\.l

3 Establish initial point with flagging. Take ow, pH, conduaivity and dissaived oxygen
measurements at T-1 location, which shouid be transect number L

4, At transect (T-1) 1, 2, 5, 7, 8, 10 do channel qoss sections measurements for wetted width
(WW) only. Try and get at least 14 measurements across transect i.c. if WW is 4.5 meters in
width take measurements at every 3 m intervais  Determine BFW and depth to water surface.
Measure WW and water depth at prescribed intervals. Take bank angle for both banks by
laying a measurement rod on the bank and measure angie in degrees deviation from horizonral.
Measure length and angie of bank undercut.

5 Al T-3, 6, and 9 do 2 Wolman pebble count along with channe! cross section, bank angle and
sediment cores in channel and at wetted edge of stream if possible. If sadiment cores are taken,
note which type of PVC pipe used, clear or white, leagth of core in PVC in mm, dare and

-

stream name. [ T-3. 6 ¢ not (3if on rille m n n

Qiﬂ_ ance on field shest

6. Right bank is determined by looking upstream. Always set dead end of tape or zero end on
right bank. Estimate stream siope with clinometer,

7. Throughout the entire stream reach, approximate the linear meters of stream bank stabiliry

according to the following: :
le {non-erosional) - more than 50% of bank surfaces are covered by

vegetation in rigorous condition or covered by armored materials (large rocks). Stream
banks appear stable and no evidence of cutting, breakdown, shearing or siumping.

gvered & Unstable (vylnsrabic) - over 50% covered of bank surfaces are covered by
vegetation in rigorous condilion or covered by armored materials (large rocks).
Streambanks appear unstable with evidence of breakdown, cracking, sioughing, catting
or slumping. Recent evidence of erosion is typified by vertical or near vertical banks
with little or no regrowth. _

le_{vuinerabie) - less than 50% of streambank surfaces are covered

with vegetation in vigorous condition or covered by armored materials. Stream banks
appear stabie and no evidencs of cunting, breakdown, shearing or siumping. Banks may
be bare but they appear to be holding together and are not vertical,

Uncovered & Uinstahie {eroding} - less than 50% of banks are covered by vegetation in

vigorous condition or by armored materials, Streambanks appear unstable with
evidencs of breakdown, cracking, sioughing, cutting or slumping. Recent evidence of
erosion is typified by vertical or near vertical banks with little or no growth.
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Reservoir Water Qualiry Sampling

Chemical and physical parameters monitored at each station are listed in Table 11
Nutrient samples are collected with a Kemmerer sampler and stored in 1.0 liter
cabitainers. All samples are stored on ice until delivered to the State Lab for analysis.
Site characteristics are listed together with GPS coordinates in Table 12. Several of
these starions are identical to sites monitored by the Bureau of Reclamation .

Procedures for field sampling are listed in Table 13. Chlorophyll samples are collected
by Kemmerer sampler at the secchi depth (SD; approximately 2 m). Sampies are
wansferred to cubitainers or filtered on-site through a glass fiber filter for concentration
of phytoplankton. Sufficient sample volume is filtered so that a green tint can be seen
on the glass filters (approximately 250 - 1000 m! depending on density of algae), Filter
papers are preserved with addition of calcium carbonate solution (adding 3-3 drops of a
solution 5 gm CaCO,/100 ml DI water), folded into quarters and sealed in dn foil. The
volume of water filtered is recorded on the outside of the foil. Any samples stored in

" cubitainers will be Hitered for CHLA analysis within 12 hours of collection.

Representarive phytoplankton samples are coilected by Kemmerer bottle or by towing an
80 micron mesh plankton net at the surface for five minutes. Samples are transferred to
plastic bags or cubitainers and preserved with lugols preservative. The type of collecton,
discrete grab or time integrated net sample, is recorded on the field sheets and

phytoplankton bottles.

Table 12. List of reservoir sample parameters and estimates of collection numbers.
Estimates are for annual monitoring (April - November). '

T T F ] e e

CIoWater Sites: o QA/QCT @3 Week | Annual
8 2 9 162
Qrtho-P 8 8 2 9 162
Dissolved P 8 8 2 9 162
TKN 8 8 2 9 162
NO,+NO, g 8 2 9 162
NH, : 8 2 9 162
Susp. Solids 8 8 0 9 144
CHLA 8 0 0 9 72
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Tabie 14. Cascade Reservoir Sampiing Procedures.

6)

1.

7).

8).

9).

Calibrate the DO/Temp meter or Hydrolab unit (see calibration procedures
appendix A).

Locate the sampie sites using GPS (see coordinates listed in Table 7).

Anchor boat. Record any unusual conditions i.e., presence of blooms.

Take DO/Temp/Conductivity/pH profile at each station location at 1 m
intervals. Begin by piacing the probes on the bottom of the reservoir and take
measurements from bottom - up. Record maximum depth.

Record Secchi Disk Depth - lower unit over side and record depth at which
the disk disappears. Record to nearest tenth meter.

Lower the Kemmerer to SDD; diﬁde sample into;

a} 1-liter nutrient cubitainer (with H,SO;)
b) 1-liter alkalinity/hardness/nutrient cubie (this is the unpreserved

sample)
c) 250 mi bottle for algae identification (with Lugol’s)

d) 1-liter cubitainer for chlorophyll

SDD Replicare Sampies - Replicate samples of the above parameters are taken at two randomiy
selected stations. '

Lower the Kemmerer to 1 m off bottom; divide sample into:

1) 1-liter nutmient cubitainer (with H,SQ,)
2) 1-liter alkalinity/hardness/nutrient cubitainer (this is the unpreserved

sampie)

Bottorm Replicate Sampies - Replicates are taken at two randomly selected stations.

Store samples in cooler on ice. Record weather and lake conditions on data
sheet. Make sure all botties, tags, etc.., are clearly marked for date, time on

ID.

Record weather and lake conditions on data shest. Make sure all bottles, bags,
etc.. are clearly marked for date, time and station LD.
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QUALITY ASSURANCE/QUALITY CONTROL (QA/Q0C):

All sample analysis will follow approved EPA or Standard Methods pracedures.
Laboratory facilities conducting chemical analysis will be EPA certified. Any deviations
from standard or approved methods will be documented,

Automared Water Quality Samplers: QA/QC

Addition of spiked samples will be utilized at the beginning of each two week interval of
automated sample collections for monitoring. These spikes will remain inside the
automated sampier and will be removed with the following batch of samples submitted
for analysis. Analysis of these spikes will provide an estimate of the change in recovery
due to on-site holding conditions. A second set of containers will be spiked at the time

Warer Qualitv Grah Sampies

All water quality samples will be fixed and filtered in the field as required at the time of
collecrion. Addition of spikes and duplicate sample results from selected stations will be
used for assessment of field and laborarory techniques. Samples will be spiked by
addition of a known amount of analyte and submitted with each sample collection or at a
projected rate equal 10 10% of the total samples collected. Duplicate samples will be
collected ar a single sample location for each monitoring program to determine media

variability. Overall precision of the sampling and analyrical methods will be evaluated by

analyzing duplicate samples collectad at the same time and locaton Average relative
range and average coefficien: variation will be reported.

Blank samples will be used to determine laboratory equipment accuracy and precision

and to assess sample handling errors and biases. Blank samples will be submirted with
each sample batch and treated as other collected samples to duplicate handling, storage,

and wansporiation methods.

Physical-chemical P Measurement:

Physical-chemical parameters will be measured in the field using electronic meters as
described below:

pH: Orion Model 230A pH Meter

Conductivity: Yellow Springs Instrument Model 33
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Dissolved Oxygen: Yellow Springs Instrument Model S4A

Instantaneous Temperature: Yellow Springs Insirument Model 54A

Hydroiab Multi-probe: Model H20: dissolved oxygen, conductivity, pH, temperature
ts will be maintained and calibrated according to manufacture’s

d in Appendix Table 3. Meters used to measure pH,

d dissoived oxygen will be calibrated each day of sampie
| be mainrained to record errors and trends in equipment

Fieid instrumen
specifications and as outline
conductivity, temperature an
collection. Calibration logs wil
gperation.

Intar-laboratory Comparison

e quality assurance program, independent verification of iaboratory results
cted with a third party labaratory. Comparisons of analytical results will be
obtained through analysis of split samples from a designated sample site. A sufficient
sample voiume will be collected and analyzed for the identical constiruents from each
laboratory. Comparisons will inciude analysis of duplicate raw water samples, addition of
spikes with known concenrations of a specific analyte, and comparisons of blanks.

These comparisons wiil be made during scheduled sampling in the spring and winter
months. Any discrepancies in test comparisons exceeding ten percent will be repeated
during the next scheduled sampling event. Should the results conrinue to exceed
acceptabie errors, a review of field and laboratory methads will be initiated to correct

potential problems.

As part of th
wiil be condu
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DATA MANAGEMENT

Designated field crew(s) will be responsible for the accuracy and completeness of all
field collection efforts. Field notes and other pertinent data will be recorded on pre-
printed field sheets. Any deviations from standard sampling procedures will be recorded
on the field sheets at the time the specific sampling is conducted. All feld sheets should
be reviewed for completeness prior to leaving 2 sample site. Any scheduled sampling of
a particular parameter that can not be completed due to equipment problems, weather
or other factors will be noted on the fieid sheets. This will avoid confusion and prevent
unnecessary attempts to locate missing data. Copies of feld sheets will be rerained in
the Cascade Satellite Office and in the Boise Regional Office.

Field data and laboratory results will be transferred to electronic spreadsheets. Current
information will be entered into the appropriate spreadsheets and checked for accuracy
of data entry. Any changes in the spreadsh==: entries will be checked and verified.
Copies of these spreadsheets will be maintai:.=d in the Cascade Sarellite Office and in
the Boise Regional Office.
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Water Quality Sampling Field Data Shest l
Name of Water Eady: Site Na.
Sampling Date: [/ Time: l
Site Water Degth (m):
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APPENDIX 2

D. O. METER CALIBRATION PROCEDURES
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l Field [nstrument Calibration Procedures:
l Dissolved Oxvgen Meters
YSI Model 50
l Alr Calibraton with Pressure Correction:
l [) Place plastic bottle with water sponge or other wet material over end of probe ( a wet rag can
also be used covering the membrane)
l 2) Switch control knob to Temp © C
3) Allow temperature to stabilize and record reading
4) Look up solubility of oxygen in the enclosed tabie at the specified temp value
ﬁ 3) Multiply the above table value by the local altitude correcton value (Boise is roughly 2200 ft
msl) and divide this number by 100 ; this gives the correct D.O. value for water sarurated air
l corrected for the local altitude and temperarure. '
example: suppose meter temp = 22°C at an elevation of 2200 ft msl (Boise)
l computed D.O. = (8.74 mg/L * 92)/100] = 8.04 mg/L
l 6) Swirtch selection knob to mg/L. Compare the meter reading with the calculated D.O. value in
step 5 above. If the meter reading is off by more than 5% of the computed air value, correct the
l calibradon as described in step 7 below.
7 Switch functdon knob to mg/L CAL. Using the key pads under the display digits, set the
calibration value for D.O. as determined in step § above. '
8)  Swirch functon knob to mg/L. The display should read CAL. A tone will sound in a few

seconds followed by the calibration value entered in step 7 above. Observe the reading 10 see how
much drift is recorded in the value. Repeat calibration if displayed value varies greatly.

YSI Model 54




Air Calibration with Pressure Correcton:

y

6)

Place plastic boule with water sponge or other wet matenial over end of probe ( a wet rag can l

also be used covering the membrane)

Switch contol knob to Temp ° C
Allow temperature to stabilize and record reading
Look up solubility of oxygen in the enclosed tabie at the specified temp value

Multiply the above tabje value by the local altitude correction value (Boise is roughly 2200 ft
msl) and divide this number by 100 [example: (8.92 mg/L * 95)/100]; this gives the correct D.O.
value for warer sarurated air corrected for the local altitude and temperature.

Switch selection knob to appropriate PPM range. Compare the meter reading with the calculated
D.0. value in step 5 above. [f the meter reading is off by more than 5% of the computed air
value, adjust the calibrate knob until the mezer reads the corrected D.O. value computed in step

S. Wait rwo minutes to verify calibration stability.




APPENDIX E

BOISE NATIONAL FOREST, PAYETTE NATIONAL FOREST, AND
INDUSTRY WATERSHED MANAGEMENT PLANS

(Complete document available upon request)




Requested Input to Idaho Departaent of Health and Welfars
Division of Eavironmental Quality for
cascada Reservoir Watershed Management Plan
Phasad Total Maximum Daily Load {TMDL)

January 1§, 193§

Documsntation for tha T.5.D.A. Forast Sarvice

Boisa Natiomal Forast
Cascada Rangar District
Cascada, Idaho
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Boise and Payette NaCtional Forass - Incerim Phased TMDL ?Plan
January 18, 1596 - Version 2.4

Descriprtion

This is the Interim Phased TMDL Plan for the Soige and favet:te National Forests
in response to a request for a plan to mesz the incerim 30 percsnt racuction
geal for National Forest System Lands. This documanc concains the infermacicn
the forescs feel is important tc give a clear plcturs of where we are arc where
we need CoO go Tto improve water quality flowing into Cascade Resarvair. This
formac was defarmined at che meecing held on Decsmber 14, 13995 v cthe
Environmencal Procection Agency, Idano Departmentc of Healch and
Welfare-Division of Environmencal Quality (DIZQ), U.S. Foresr Servica {Bcise and
Pavects NF) and Boise Cascade, Corp. at tha DEQ offics in Boise.

Thers are three secticns te this documenc.

Par® T
Wacershed Seccing
Monitoring and Analysis (water quality and soils)
Reasulcs Background and curreac phosciaorus leavals measured on Nacicnal
Forest Syscems Lands.
Fucure - Monitoring and Analysis.
Scheduls teo Achieve 30% Reducrion Goal.

Parw II
Methods and Assumpcions
Listz of Projects Completad
Summary of complected projects v che EBgisa and Pavezza Nacional
Forest, with estimates of Phosphorus reduction acd cost of projects.
List of Future Projects to be Completad
Fucure projects to be implemencas by the Soise and Pavetza Naticnal
Forest, with escimates of Phosphosus reduction and cosc of projesss.
Schedule of Implementation
Monitoring (BMP, Effaciiveness, Implemencation)

Appendizx
Referancss
Calculacicns
Monitoring Froject Summary Forms
Monitoring Results Summary Reports




watarshed Saettinog
iehin thres subwatershed: Gold Fork

The Boise Natcional Forest ownership falls witl

North Fork Payet:ze River and West Mouncain. BSoth the Gold Fork and
Mouncain subwatersheds will be addressed witih
arshed discussions will £focus on the uppexr
ing Boise Nacional Fgorest

River,
Norzh Fork Payetcs River/WastT
this documeat. The Gold Fork subwat
porzion gf cthe subwatarshed with discussions cover

ownership.

The Payetta National Foresc ownership falls within caree subwatersheds: Golid
Fork, Lake Fork, and, Upper North Fork Fayecte River. only the Gold Fork
watershed will be addressed with this document and will focus on che Kannally
Creek portion. Lake Fork has not been monizored due ta lack of aczivicy. The
Upper North Fork Payet:te wacarshed is being monitored in conjunctian wich DEQ
and the Big Payette Lake Water Qualizy Council. At present nucrient loads
collected at the lake oqutlec are within and
management plan is scheduled to be complecad in 13%7-98.

-

backcround levels. A full repor:

Monitoring and Analvsis

the Pavects Nacicmal Forests have bean involved in

Both the Baoise and
in cooperatica wizh cthe Idaho Department of Heal:zl and
and Boise Cascade in tie

monitdring watar quality iz
Welfara, Division of Zmvizsomencal Qualisy {DEQ)

Cascade Reservoir watershed for the past Iaw years. Mcpitoring protocsls have
been discussed by all groups and rasults sharzed.

The following is a sumnary of the monitoring compleced that will aid in
establishing backgrcund ané current prosphorus load levels from Natiomal Forest
Systam lands. Informacion collected includes a combination of discharge, total
phosphorus (TP}, and dissolved ortho-phosghate {0-P0O4) concentrations, fecal
coliform, dissclved oxygea (DO}, total suspended sadiments (TSs), water
tamperacurs, bank stabilivs and soils. Monitoring Summary Reports are located

in the Appendix.

Watar Quality
West Mggggain/North Fork Daverta River Sub-Watersheds

g on the southwes= side of cascade Reservoir, has
occurred gver the past 4 y=ars (1991-1995) by ‘the Boise National Formssz. Nine
streams have been monitorad above and pelow the Cascade Reservoir Allocment

i-iag guch as: roads, timber harvest,

(grazing) which also reflect upslope activiil

fire suppression and patural wildfires. Three streamd monitored are ungrazed,

which also reflect land uses such as reading, harvest, and fire. Sample

parameters include: tocal phosphorus, orzho~phosphats, fecal coliform, fecal

screp and total suspended sedimencs {1 yeaz only), discharge, and tempezratire.

analysis completed includes a summary By watar year with the average phosphorus
e standards

concentration, phosphorus load and flux, and comparison to the stat

and EPA recommended critexia.

Water quality moniterin




'phosphorus concencrations,

jole] Fecal Facal TP Q-204 TSs

Stream Name Flaw Temp
Strep. Coli

- 92 92 92,94-95 91-35 31-95 924-95

2TN Gibson Creek 91-9%5
- 92 92 92 91-95 91-95 34-95

Walf Pasture 91-85
Deer Craek 31-95 91,94-95 92 92 92,94-95 91-95 91-95 94-95
Silver Creek 91-95 91,94-95 92 92 92-94-95 91-95  91-95 94-95
TS Silver Creek 91-95§ - 92 - 95 91-95 91495 34-95
Van Wyck C-aek  91-25 81,94-95 92 92 92-94-95 91-95  91-95 91.95
2TN Hazard C-aek 91-25 - 92 92 52 $1-95  91-95 S4-95
Hazard Craak 51-35 - 92 92 92 91-95  91-95 34-95
2TN Cambell Ck  91-33 - - $2 92 91-92  91-92
Campbell Cresek  91-95  21,94-95 92 52 92 $1.95  §1-35 94-95

Water quality sampling ané flows were not continuous ovex the 1591 year.

ork River Sub-Watarshed

1
-+
0
)

wi=hin the Gold Fork River watersied. has oczurrad

over the pasz thres vears (1992-1995} by the Boise Natcional Forsst. four

scations within che Golé Foark River wacershed reflect land used such as rzads,
and un-manaced areas. Monitoring is specifically

Water qualitv monitcoring

timber harvest, natural ZIiras,

ralatad ts ths Sorucs Cra22x Timber Sale. Sample parameters include: zotual

phosphorus, orzio-phosphiza, fzcal coliform and dissolved oxygen (I vear cnlyl,

toral suspended sedimencs. discharge, anrd Ctemperature. Anaivsis complacad
crzzicn,

inciudes a summarv by watar year wich the average phosphorus ccacen
phosphorus load and £lux, and comparison to the scate standards ans EZFA

racommended critaria.
Straam Name Flaow T amp Do Facal Facal TP Q-804 TS3
Strep. Coli
Gald Fork River 92-35 92-94 92 - 92 92-9%5 92+95 94-95
Norsh Fork Gold 92-35 92-94 92 - 52 92-95 92-95 94-95
Sauth Fork Gold 92-95 92-94 92 - 92 9295 92-95 94-35
Spruca Craek 92-35 92-94 32 - 92 92-95  92-95 94-95
Foolhan Cramek 92-.94 - - - - - -
Lodgepala Creel 92-94 - - > - - nd

Gold Fezk 2iver/Kennally Czreek Sub-Watershed

Water guality monitoring within the sub-wacershed has occurred during 1992-1935
on the Payette Nationmal Foresc. Monitoring stations are locaced in Rapid

Cresk, Powealson Creek, Xaznznally Cresk, and South Fork Kennally Cresk., The
South Fork Kennally staticn was added in 1993. Both SF Kennally and Pewelson
stations werz discontizuei in 19594. Thea Kennally Creek and Rapid Crask

stacions ars locacted near the Payatte National Forest border and regresent
amounts of phosphorus, znd other parameters, being exporced from the waczrshed
that is managed by the Payecte. Land-use in chis sub-watershed includes zimber
harvest, road ceonscructicn (comstruccien, reconstruction, and maintezance},
fire and suppression ac:tivities, and sheep grazing. Parameters meisured
inciude: discharge, tempezricure, total phesphorus (TP}, and ortho-phcsphaca

iecad includes a summary by water year with the average

{(0-P04). Analysis compliet2
phosphorus ~load and comparison to the sState

standards and EPA recammended criteria.




Strsam Name Flow Tamp Do Fecal Facal TP 0-704 TsSS
Strep. Coli

Rapid Cresak 32-98 92-95 - - - §2-95 92-935 -

Powalson Crask 92-93 92-33 - - - 92-93 92-93 -

Kernally Czeek 92-358 92-95 - - - 92-95 §2-95 -

SF Eenpallwv 93 93 - - - 93 23 -

Soils

"How muck phospherus is in

One gquestion raised during the TMDL process was,
researchers for

In answering this guescion, we asked Foresc Servics

sQilz?*

hRelp. In-ccoperation with the Forest Sarvice Intermountain Research sScacion,
(Mike Amacher-Logan, UT and Jim Clayton-Boise, ID), Boise Cascade Carp. and the
Jaise Nacional Forest, in-channal sedimenc, reservroir edge soil, riparian

areas and upland site soils samples wers collected t©3 De analyzed for
Tl (Fa-strip}

bmicavailble phosphorus. 3icavailable P measuzed by tie IXon-stris
fvmm the organic and Fe and Al cxide fraciions of

mechod originaces mas:tly
This sampling was

sadiments (Sharpley and Zalvorson 1994; Amackzer et al. 1995).

complaced to give a baseline evaluacion of phnosphorus levels within the soils

locally ancd ca sea if additional monitoring would be beneficial. Mika Amacher

is currencly complecing a final report feor this project.

Wass Mourczin/Nerch Fork Pavernsz River Sub-Watawrshed

Scil sampli=zg within the West Mountain sub-watarshed was completad om a limitad
basis in 1295. Three locaticas were sampled. Two

13 in~-channel deposition sitcas
wera sampmled in Silver Crzsk and in Wolf Pasture. One sedimenc sampia was takasn
at the reserrair shoreline (below high wacexr} in Silver Cresk.

allv Crsal Sub-Watsrshads

Gold Fork Rivaer/K

Soil samplimg within the Geld Fork River sub-watershed was camplezad on a
limited basis in 15%5. In-csoperation Boise Cascade Corp and Boise Naeional

in-channel sediment, upland, and riparian area soil samples

Faorest sampled:
Oq tze Eoise

wera callec=ed to be analyzed for bicaveilable phosphorus.
National Forest: 10 samples om upland/riparian sites and 4 in-channel sites

wars sampled. On the Payetta National Forest: 7 wupland/riparian sites were

samplad.




Resulisg

Water Quality

West Mouncain/North Fork Paver=a River Sub-Watarshed

1993, 19%4¢ and
Below is a

Water quality summary reports are in the Appendix for 1992,

1995 and concain additional information atout analysis compleced.

brief summary of the trends.

Phaosphorus Data Overtime
i Above Allotment ! Balow Allocments |

Total Phoswhorus Concentzration {mg P/l}~+

Descriprion 1992 1993 1994 1995 131992 12993 1994 1995 |
b l l
Grazed Streams |@.047 0.037 0.040 0.034 {0.054 0.042 0.048 0.041 |
Ungrazed Streams {0.049 0.031 Q.053 0.030 [0.039 0.034 0.03§ 0.029 |
| | |
Orthc-Phosphata Concentration {mg P/1}

Descriprion l18e2 1593 1994 1995 1992 1993 1994 1295 |
| g I ;
Grazed Strsams jo.01 Q.013 Q.02%1 0.Q19 [0.024 0.014 Q.021 0.019 |
Ungrazed Streams 10.020 0.018 0.020 0.024 j0.012 0.014 0.031 0.024 |
! l [

Total Phosphours Load (kg/year)
Descxiprion {1992 1323 1994 1dgs |1992 1893 13994 1988 |
! % I
Grazed Streams 183 462 192 522 | 230 445 123 §39 |
Ungrazed Streams | 110 222 121 228 | 1256 127 125 211 |
! | |

Avaeraga Total Phosphorus Flux (kg/km2-year)

Descrintion 1992 1993 3994 1995 1932 1291 19394 1385 |
I i I
Grazed Streams ] 11 28 12 e | 8 29 12 a5 |
P11 24 14 20 )] 11 19 13 17 |
i

Ungrazed Streams

i

+ Above and Below Allotment are relative locatioms on un-grazed streams. Balow

allotment stations are above the high water mark of the Reservoir.
* Highlightad and underlined values

recommended criteria.

are those

above

che

0.05 mg/lL EPA

Over the past four years, statistical comparison using the Mann-Whitaey

c-test),

four years have a significant differencs.

Facal coliform levels in streams were sampled in 19%2,

year,

scandards for primary and secondary contac:t recreatiom,
seldomly on un-grazed streams.

1394 and 19%s.

have been made between grazed and un-~grazed streams. Two out of the

In each

water gquality was decermined to excead State of Idaho water gqualicy
on grazed screams and

Grazed and un-grazed screams were significancly

different for each year sampled.

For the past four years,

Streams on the resexvoir‘’s scouth-west side was 590 kg/years.
265 kg/year was in the dissclved ortho-phosphace form (3 years only).

average total phaesphorus load from combining nine
Of this amount,



Gald Tork River Sub-Watershed

Wacer qualitcy summary reporls are in the Appendix for 1992, 1823, 1294 and

1995 and centain additional information about analysis completad. Be

nrief summary of che crends.

Gald Fork River - Station # 4 (Boisa NF at Boundazry)

Degcrintion 1332 1993 1994 1995

Ave. Total Phosphcrus Concentracion (mg P/L)
Ave. Orcho-Phosghace Concentration (ma P/1)

Total Dhosphorus Load (kg P/year)

0.042 0.038 0.0285 0.028
0.017 0.014 0.0124 Q.013
g8z 2354 1028 jids

Ortho-Phosphata Lsad (kg P/year) 430 1083 513 15848
Toral Phosphorus Flux (kg P/km2-year)

Orcho-Phosohats Flux (kg B/km2-vear) 4 3 4 14
% OP of Tocal Phosvhgrus 45% 48% S0% S2%

|
!
!
j
|
7 20 8 pl !
l
J
i

Mor=h Fork Gold Fork - Station # 7

Total Phosphorus Leoad (kg P/year!) 549 1139 744 1245 |
Orcho-Phosphata Load (kg P/year) 230 410 318 32 |
Tocal Phosphorus Flux (kg P/km2-year) 5 14 g 12
Orcho-Shosphacs Tiux (kg B/km2-vear) 4 a 3 s |
|

South Fork Gold Feork - Station # 6

Total Phosphorus Load (kg P/year) 235 3184 219 53¢
Ortho-Phosphata Zoad (kg ?/vear) 98 188 133 28z
Total Phospnor:s Flux (kg P/km2-vear) 7 1z 7 13
Ortho-Phgsphata Tiux (kg P/km-vear) 3 S 4 2

|
: Spruca Czeek - Station # 10
Total Phosphorus Load (kg 2/year) 64 118 20 225 |
Orcho-Phosphate Load (kg B/year) 318 &4 53 133 |
Total FPhosphorus Flux (kg P/km2-year} 10 13 15 37
Ortho-Phosphate Flux (kg P/km2-vear) 6 1 9 25

horus data from the Pacific

Salminen and Beschta {1932} found mean background loads
£z 100

52 kg/km2-year but ranged -from 2§
d 23 kg/km2-year but ranged Zzom €
forestc managament

lavels.

In a review of published and unpublished phosp

Narthwest: watersieds,
for total phosphorus ta be
kg/km2-year. Or:th ~phosphorus loads average
to 58 kg/km2-year. In Ctheir review they found in general,
practices have limited, iZ anoy effact on instream phosphorus

Studies conducczad in the Silver Cresk watershed, similar geslogy to Cascace
Resarvoir, by Intermoutain Researzch Station (INT) measured phospharus levmis i
un-disturbed forasred watersheds. Total phosphorus flux levels ranged frcm 6§ %2
16 kg/km2-year, with artho-phosphate ranging from 3 ta 7 kg/km2-yeaxr (ClaytIl
and Xennedy 1885). '

{abaove ctable}, a baselina t3kE

[

callacted on the Boise NF

From the data
phosphorus flux rate ranged from 5 to 37 kg/km2-year, and ortho-ghosgrata T3
Thesa lavels £all well within the ranges

ranged from 3 t3 2§ kg/km2-year.

congiderad to he background, when compared Co the abave research values.




Gold Fork River/Kennallv Crsak Sub-Wagarshed

Rapid Craek

Descripticon 1992 1093 1394 1435
Ave. Total Phosghorus Concentration {mg P/1l) 0.028 0.015 0.017 0.0l4
Ave. Qrthc-Thosonate Concentration (ma 2/1) Q.009 0.00s 0.008 0.008
Tocal Phosphorus Load (kg P/yeax) 283 431 247 158
Crcho-Phesphata Load (kg P/year) 124 138 103 179
Tctal Phosphorus Flux (kg P/km2-year) 0.031 0.043 0.035 0.981
Ortho-Phospnats Flux (kg B/km2-vear) Q.012 0.0:23 0.Ql4 0.028
¥ QP of Toral Phosphgorus 44 % 32 % 32 % 19 %
FPowalson Creek
Descripcion 1992 1943 1584 Loag
Ave. Total Phesphorus Concentratien (mg P/1l} 0.035 0.02%
Ave. Orzhc-Pheschate {gneentratign (ma B/1) g.017 0.0t3
Tatal Phospherus Load (kg P/year] 1as 157
Ortno-Phosphaca Load (kg P/year) 52 T4
Total Phosphorus Flux (kg P/km2-year) 0.005 a0.022
Qrrho-Bhoschaca Flux (ke B/km2-vear) 0.002 0.02°
% 0P of Tezal Phosohorus 52.% 44 % 3 1
Rennally Craek .
Descrizcion 1922 1883 1994 1285
Ava, Toeal Phesphorus Concentraticn (mg P/L} 0.028 0.¢L2 Q.017 0.01s8
Ave Qr=as-Thosphats Concengration (mg B/1) g.011r 0.0c2 Q.011 0.010
Tctal Phesphorus Load (kg P/year) 708 734 §13 873
~hc-«;hcs:.:na:a Load (kg P/year) 277 gz 3g2 653
Tocal Phospherus Flux (kg P/km2-year) Q.02 0.0.7 0.047 0.054
QOrzho-Pheschata Flux (kg B/km2-vear) 0.013 .00 0.028 0.Q033
% OP of Tatal Pheosphorus 39 % s0.% 63 % 5a %

SF Kennally Cresk
Description 1992 1993 1994 1398
2.017

Ave. Total Phosphorus Concentration (mg P/1)

Ave. Ortho-Phosphate Concentration (mg B/1} 0.010
Total Phosphorus Load (kg P/year) 278
Ortho-Phosphate Load (kg P/year) 109
Total Phosphorus Flux (kg F/kmi-year) 0.087

Qrtho-Fhosphars Flux (kg P/kmg-vegr} 0.044%
% 0P of Total Dhosphorus 9 ¥ % L ¥

S50ils

Cascade PReservoir

-

samplad within tZe
aline sgil sample was

Two in-channel gediment sites wexe
Allotment: Silver Creak and Wolf Pasturs, and one shcrz
taken near Silver Cresk., Phosphorus comcentrations inm ssils ranged from 3.3 £O
8.2 mg/kg of soil, with a median of §.1 ng/kg of seil. 7This value will Zze used

wher, calculacing the amount of reduced phosphorus Zrzm fozresc mapagement
activities within this subwatexzshed.



Gald Tork River Suh-Watershad

In-channel sediments wera sampl2d at four water gquality stations on the Boise
National Fores:z {(Gold Fork, North Fork Gold, South Faork Gaold and Spruce Cresk).
Phosphorus concentrations ia soils ranged fxom 0.8 to 2.3 mg/kg of sail, wich a

median of 1.6.

Four upland sites were sampled in Foolhen, Lodgepole, upper North Fork Gold
fork, and in the South Fork Gald Fork wacarsheds on the Boise National Forestc.
Soch a and ¢ soil horizons ware sampled separately. One riparian area soils
sitea was samuled near Foolhen Crask. Qverall Phosphorus concsntrations in soils
ranged from 1.3 tc 22.0 mg/kg of soil, wita a median of 4.2.

Twoc upland and three riparian sices were sampled on the Payecte National Foresc

in Paddy, Rapid, Kennally Cresk wacersheds. One riparian site was selected to
see if grazing use had an efisct on phosphorus levels, levels found were at

3.0 mg/kg of scil result. Shosphorus concesntrations in soils ranged from 1.7

to 29.5 mg/kg of soil, with an median of 3.3.

3v combining all upland and rizarian soil samnles, a median value for all Boise
and Payettz Forest soil sites was 3.3 mg P/kg of soil. This value will Le used
when calculating the amoumt of raduced phosphorus from forest managemenc

activities within this subwacarshed.

Future Manitcriﬁg and Analvsis

There are some critical questions that ne=d
pers

to be answersd with this process Lo
=n phosphczus reduction goal 1is

2w

heip detsrmine if the imczzim 30
realistcic.

What specific activitiss coatributa prosphorus and how?

1)

2) What form of phosphorus is deliverad to streams?

i) How can current and futurs managament activities be modified to
decrease an amount of phosphorus gensrated or transported to streams?

4) How much phosphorus is prasent in a given amqunt of gediment?

A grcup of agency representatives (EPA, DEQ, Boise and Payetrte National Forests
and the Intermountain Research Statiom), convaned to discuss the issue of
phosphorus reduction and curtent management activicies on September 25, 1535.
The group concluded on two ac:zicn itams that need to be furchered studied.

These adction itams are:

The need for a coordinatsd affort to develop a method tO decermine sedimern

yields from problem areas and determine an amount of phosphorus (the most
important forms) coming fzcm char area. All agencies agread a methodalogy
would need to be developed and applied as a futurs phosphorus accounting
mechanism, described in the Draft Phased TMDL and Watershed Management

Plan.

Develop a list of BMP’s and treatments with an effactiveness in reducing

phosphorus (sediment).

Both the Boise and Payet:e National Forests feal rthese gquestions must De

answerad to validate that the 30% reduction goal is realistic.




West Mountain/North Fork Pavyette River Sub-Watershed

Monitoring Project Summaries are located in the Appendix, below is a list ef
projects that are planned for monitoring.

Cascade Reservoir Allotment Management Plan

Campbell Creek Boat Dock Project

GTE Buried Cable Line Project

Anderson Creek Road Improvement Project

Phosphorus Biocavailability study

Gold Fork River Sub:-Watershed

old Fork River Sub-Watershed

Monitoring Project Summaries are located in the Appendix, below is a list of
projects that are planned for monitering.

Spruce Creek Timber sale {1995-1958): {Appendix)

The Spruce Creek Timber Sale is an administrative sale that will study the
effects of low tire pressure on logging trucks to reduce erosion rates from
roads (Central Tire Inflation, CTI). The amount of sediment eroded from
roads will be measured annually over a 3-year period (1995, 1996, 1597).
The use of CTI has been shown have an 0% effectiveness in reducing
sediment generated during hauling. The reduction of phosphorus from the
sediment has not been determined. The cost of the project is funded by the
Forest Service at $10,000/truck for the equipment and the project will be
monitored by the Forest Service research station in Moscow, Idaho.

The use of BMP’s for new road construction and timber harvest are to be
monitoring following the enclosed plan. Specific BMP’s will be monitored
for the effectiveness in preventing the delivery of sediment to stream and
the protection of riparian areas. Pre and post project monitoring is

planned.

Soil resources will be monitored within the Spruce Creek Timber Sale area.
Detrimental Disturbance and Total Resource Committment are the two

parameters to be measured.

Phosphorus Bicavailability Study 1996: {Appendix}
Based on the final results of Mike Amacher's (INT-Logan) study, some

additional soil and in stream sediment samples need to be callected. ALt a
minimum, peak flow suspended sediment samples will be analyzed to determine
the amount of bicavailable phosphorus present.

Radionuclides Study 1996:

assist in the collection of samples in the radionuclides study, in
cooperation with Boise Cascade and NASCI. The purpose of this study is to
petter define the temporal variability of erosion within the watershed.

Gold Fork Tributary Monitoring 1596&:

putaries to Gold Fork River during peak flow. These
lhen Creek, Lodgepole Creek and the main
NFGF above the 402 Road). The objective of this study is to further define
baseline levels of phosphorus loads in northern tributaries to the North
Fork and South Fork of Gold Fork River. Sampling methods and protocol are
the same as listed in the Spruce Creek Monitoring plan summary {Boise NF}.

Monitor other main tri
streams include Grouse Creek, FoO

North Gold Timber Sale project {(Undetermined date) : Appendix
) 10



Schedule ®5 Achieve 10% Reduction Goal, with discussion of 75 policy gn THOL.

The Boise and Pavette National Forests agree a water-qualicy problem does exist

in Cascade Reservoir and ongoing project action will result in concinued
acceptable watar quality in streams leaving National Forest System (NFS)
lands. We acgrse a feedback loop process, as used in cthsr non-poinc source
polluticn contcrcl, is appropriate. The process will invoive applying secdiment
and relatad ghesphorus reducing practices to sourcs areas and then maonisoring

cractices are implemenced and are effaczive, based con cxnsice
1l be

Wa concur rthat some instream effectiveness monitoring wil
ta the Cascade Reserxvoir. Qur

={=] assurs

indicators.
useful in assassing trends in tribucaries
primary concezn is thac a TMDL allocacicn process is net currentcly recsgunized
by the Fcresc Saervice for nponpoint sources of sadiment as relacad €9

phosphorus.

you reguested a plan for meeting tie interim 30 percsnt
reducczion goal fcr NFS lands. The 30 percent reduczion goal may ncc be
appropriaca necause 1t dces not accounc for natural bkackground phosghorus
lavels and variapility. The values presenced here are very rough estimatss
ac relaca sedimeat tc phosphorus and should be rafined as informacion bescmes

available. P2hosphorus levels have been monitored on fuzasced lands and are

wirhin undiscurbed ranges.

In an eariier letter,

=y
jube ¥

Sgecific land uses cannot be held responsible to reducs the level of phesnhorus
lcad belcw whar is derarmined to be a background levei. The focus ci all
croups sihould be to reduce tne amount of managemenc-inguced phasphorus Zzom

cheir cusrwanz or past activities thac may scill be eonczibuting acgzlarated
lavels of phosphorus.
hieving the goals sat

The fasdback loop is recognized as a critical part C©3 acaze
in this proecess. The Forests racommend a regqular revisicacion of che TMDL goals
and prograss of project implementation. Setting a specific time to evaluacz the
TMDL goal of 30% is a critical link. The Forests are concerded with the ability
o achisve"the 30% reduction goal on fcrested lands. We would like to maintaia

the flexibility to adjust the 30% betwesn sub-watersheds and between vazious
land uses. Several items that should be included in an annual reviaw are:

to be updated as additicmal information

Q Contribution assumptions
beccmes available.
c Schedules
) Implementation Evaluaticn
=] Dear raview of methodelogies used wich researches and the Tecznical

Advisory Committee.
Discussions of use attainability.

1l




fyrurs watarshed improvement projecis (as

Balow is the summary of completed and
The values

j and an estimacad phosphoris raduczion amountc.
additicnal information Dbecomes available,
ara completed and coordinaticn hercwesan

described in Part IX
presented here may change as
menitoring and/or research studies
agencies continues overcime.

West Mouncain/Norch Fork Pavercs River Sub-Watershed

Total of all comgleted projecss = 93.3 kg p/year
Toral af all future projects = 65.1 kg P/year

Gold Fork River Sup-Watershed

compleced projects = Q.08 kg P/year

Tcral of a
future projects = 0.02 kg p/year

Tocal of a

-
4

=]

Gald Fork River/Keanallw Cresic Sub-Watershed

Toral of all compleced projects = 0.002 ke ?/year
Toral of all fucurs projecss = 1.4l kg P/year



BOISE CASCADE CORPORATION

Gold Fork Watershed Analysis

The Forest Service and Boise Cascade Corporation (BCC) have entered into a joint watershed
analysis in the Gold Fork subwatershed. This analysis is intended to describe existing
conditions, identify factors affecting water quality and fish habitat, and develop approaches to
reducing the effects of forest management practices.

The primary sources of phosphorus entering streams from forested lands are through the input
of sediment containing phosphorus and grazing in the riparian zone. Background levels of
sediment inputs and additional sediment inputs arising from logging, roads, and cattle on forest
lands are being estimated as part of the project. ’

Bioavailable phosphorus content of surface and subsurface soils associated with the various
geologies in the basin have also been sampled. Preliminary results show very low levels of
bioavailable phosphorus that tends to be stable in situ but degrades in water, Therefore, the
estimates of bioavailable phosphorus in soils may not be representative of the actual bioavailable

inputs into Cascade Reservoir.

The analysis is near completion and results, including an implementation plan, will be available
in March, 1996. Outputs for the analysis are scheduled as follows:

February 15, 1996 Draft Report

March, 1996 Development of plan to address identified forest practices effects
April, 1996 Final Report

June, 1996 through?? Plan implementation

Over the past two years, BCC has implemented many road improvements in the Gold Fork
basin. These improvements include upgrading of road crossings, rocking of native surface
roads, and improving road drainage systems which are designed to deliver sediment laden road
runoff onto the vegetated forest floor thereby reducing the quantity of sediment delivered to
streams. Modeling of road runoff conducted as part of the Gold Fork River watershed
assessment indicate that these inputs have reduced the annual sediment input by approximately
4,800 tons per year which represents an approximate 29 percent decrease in the sediment runoff
from roads. The relationship between sediment in the basin and phosphorus input to Cascade
Reservoir remains unclear. If a direct correlation between sediment and phosphorus is assumed,
this might be interpreted as a 29 percent reduction in the phosphorus loads input from forest

roads.




APPENDIX F

VALLEY COUNTY SOIL AND WATER CONSERVATION DISTRICT
AGRICULATURAL BEST MANAGEMENT PRACTICES (BMP)



G e . P e Wy e

BOULDER, MUD AND WILLCOW CREEK SAWQPs
LIST CF BMP Companents
Adopted by VSWCD Board {revised 8/23/95}

PRACTICE DESCRIPTION COST SHARE
AND SPECIFICATION NQ, RATE

ik
o~

1. Channel Vegetation {322}
A, Wiliowralder 3pngs
8. wWilow Clumps
C  Seeding with Fabng Mat
C. Bank Shaping ang Sesding

LR W
L

Jnt it
o

~
ih
F14

2. Chiseiing and Subsoiling (324

J. Conservation Cover (3

4, Consarvation Crooping Sequanca {328) NIC

3. angervation Tilla 328
A, Ma Tl

8. Resucag Tiiaga

8. Critical Area Blanting (342)
A. Sesctes Prenaraticn
B. Saad ang Appucztcn
C. Fertilizzr and Apglicauon
0. Straw Muyicna ana Apglicaton

=
(37}

h

Y

4

N,
ll: in tl
I

~i

NIC

7. Defarred Grazing 1532}

8. Fencing, Ran dp
=

A Barced Wire (includes lat-down} 75%
8. HTS Parmanent Sscing (incl, Enargisar) 7%
C. Temgorary/Paoracie Sectic MIC
9. Grade Stabilization Structure (410}

A. Loasa Rack 73%
8. Earthwork 75%
C. Reinforced Concreta 75%

75%

0. RPamnforced Concrede (caid weather)

10.Heavy Use Area Protection (561}
5%

A, Eartnwork

8. Roeck and Hauling 75%

C. Fapnc 75%
qﬂ%

11. irrigation Fieid Qiteh (388} 30



Ta: Saity Jaadait Fram: \Vaiiey S@%/C3

12. Irrigation Land Leveling (464)
A, Lang Preparaton
1. Hermicide Treatmeant
2. Rerotliing
8. Lang Laveling

13, Sprinkler(442}
A Sprinklers
1. Hang Lines (inciudas spnnkier heags)
3 Qiameter
4" Diametzer
. Wheel Lings, § Wheais
{Inciuces spnnkier neaas and maovers)
4" Qiameter
5" Ciamates
1. whest Lines. 5 Whasis
{Inciudes spnnkier neags and movers)
4" Diameter
" Diametar
4. Mover
Zig Gun,
=il Circla
=ar Circre
Cantar Phvat
. Sannkier Head
General Purcoss NaZZis
Fiow Cantrol NozTe
Fumps (Diesei) 30 HP
sna hargware. elc.
9. Pumps (Elecing
and hardware, etc.}
5 =P
10RP
15HP
acHR
40HP
SJ=P
Sty
73RP
100mP
10. Turkine Pumps
20HP
11. Phase Canveners
20HP
elol ol
40HP
SOmP
12. Eiectncai Panels
Siza 2 for 15 HP Pump (installed)
Siz2 3 for 30. 40. SO HP Fump
{installed)
Siza 4 for 50. 75, 100 HP Fump
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Ta: Saliy Qoagsi PO Y AHET 3T RPNV S SVITE VA
{Instaileq) 75%
B. irngatien Reguiating Resarvarr (532-5) .
1. Carrugated Mezal Pice .
lopib 3 75%
g § 75% .
2. Concrat
Rennforcaqg Concreta 75%
Reinfaresg Cancrats (cold waathar) 79% .
C. Taiiwater Recovary (247)
1. irngaoon Pit (S22-4) 7TS%
2. Pipetine {low Pressure} (330-EX) 78% .
3 Pump 73%
D. Fowmatar 75%
14, Irrigation Water Convevance
A, Pigenns. Low Prassure. Lncargrouna
Ptasnc. 'nsiatleg (220-85; =5
1 8" N 33= PSAVC TE3%
I Soudh ¢ 723
<A T3%
75%
S

it}
a~

[T 2%
P N
0 an) )
L owda

B. Pigaune =g Fragsure, Jagargraunc

3t
aE - & =

Ptasne, Instalieg {430-CC)

1. 4" X 3C% PSiPYC 75

2. &' X 30%SsyRVC 75%
3 8 X 80&PSI/PVC 75%
4 10" X 302 PSuPVC 7T5%
5. 12" X 30= FSIPVC 75%
6. 15" X a0# PSiPVC 75%
7. 18" X 3Cx PSiPvC T5%
3. 4% X 1007 PSIPYC 7%
9. 5" X 1007 FSUPVC 75%

10. 3" X 100% =SPVC
11, 10" X 1002 PSUPVC 7%
12. 127 X 100% FSI/PYC
13, 15" X 1002 PSIFYC
14, 18" X 10G& PSIPVC

16, 47X 1222 PEUFVC [

16. 5" X 1252 PSIPVC 75%
17. A" X 1253 ASPVC T5%
18, 10" X 1258 SSiPYC 7
19. 4" X 15Ca PSiPYC 7

f

0 B X 150= FSIPYC
21, @ X 160 SSURYC
22, 107 X 185R ASHPYC
23 2" 420G FSHRYC
24 A X 206C2 FSUPVE

-v-..|--.|--|
LS LI BV, RS R W3S 1]
R PR g g

~k

[y



15,

18.

17.

18,

3

19,

9. 8" X 200 PSIFVC
28 10" X Z0Q# PSifPVC

()

47X dT X 3T X 38T 16Gs
g X5 XX 35125
JTX g N o X gt 12%s

E‘.x

oo

2
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P
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Ireigation Water Management (448}

A, Marzr
B. Watar Mark Sanscrs
C. Controller Wire
Q. Terminal 2axes

_l,g‘gd Smaothing (468}
Livestock Ex;fg;;'gg 477}

{Ses Pfanned Grazing Sysiam}

Riganan Exciusion (payment fimr 3 years)

Nutrient Managqement ([D-530}

A. FeTiunsr ano Sgcsucation
8. L2 ana Agoncation {10-204)
C. Sci Tast

Pipeine Ungargraund asic Risars

10 X 10 X &7 X 357 1254
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C. Soi Maisture Monitanng T3y,

20. Pasture and Hayland Planting {312}
A. Hermicide Treatment (510} 339,
8. Nutnent Management (IC-230) g23,
€. Seedbed Preparation and Seed Appl. 55%
C. Seed A5
7%%

21. Planned Grazing System (56} :
NC

A. Deferred Grazing {S32)

B. Livestock Exciusion (472} MiC
C. Pasture ang Hayiand Management (510) pC
0 Proper Grazing Use {528) NiC

MC

E. Progar Woaeatang Grazing {330)

22. Pond. Excavated/Embankment (378)
A, Zanthwork S:cavauon T
8. Eamnwork Tmoankment ;
C. Structure for Water Cantrot RS

23. Proper Grazing Use {528} reC
{Sea Planned Grazng Sysiam) :
MiC

24. Propar Woeodiand Grazing (530
{Ses Planned Grazing System)

25. Pumping Plant for Watar Gontrai (533}
A. Eiecinc {incluges gressure 1anx}
S. Saqiar

26. Streambank Protection (530}
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E. Excavation

28, Stream Channel Stabilization (534}

29, Structure for Water Controi {537)

A Fieid Qitch Turnaut
1. 8" Structuse
a. 8nr QOrliess pipe
b. Greater than 3 . Pipe
13" Structure
a. Bft. COriess qice
o, Creater than 3 it. Pice
3. 12" Structure
a. 8ft. Orless pica
5. Greatsr than Sit. Ppe

[

4 1E" Structure
a. 3 i Qrless moe
3. Greater:han 3 f1. Sipe
18" Struciure
a. 81t Crless pipe
b. Greatar than 8% Pioa
‘5. 18" X 16 Canal Structure
with Head wails instailed
B. water Cantroi Chack
1. PRewnforced Cancrete

e

2. Reinfarced Concrete {cold weather}
C. Turbuient Fauntain Screen
1. 43" - Nylon mesh screen

48" . Stainiess s{est scraen
50" - Nylon mesh screan
20" - Stainlgss sieel screan

2.

3.
4,
30. Wildlifs Wetland Habitat Management (644}
31. Wildlife Uplang Habitat Management (§45)
32, Woedland improvemant {668}
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Valley Soil and Water Conservation District Agricultural BMPs
Planned or Implemented as of October 1995

BMPs Units Planned or Implemented
Boulder Mud Willow
Creek Creek Creek
Chiseling, Subsoiling (ac) 146 58
Critical Area Planting (ac) 6
Channel Vegetation {If) 500
Conservarion Cover (ac) 28
Conservation Tillage (ac) ' 499
Conservation Cropping Sequence (ac) 539 i0
Deferred Grazing (ac) 25
" Fencing (If) 15,003 } 6,900 9,200
" Fertilizer Application (ac) 94 1,062
" Heavy Use Area Protection {ga) 2 4 2
Irrigation System Sprinklers (ac) 257 1,050 81 |
Trrigation Water Conveyance (If) ' 13,436 26,727 6,700
ﬂ Irrigarion Water Management (ac) 132 78
| Liming (ac) ' 217 1,044
Livestock Exclusion (ac) 101 24
Nutrient Management (ac) : 412 911 R
Zoil Tesws {ea) 13 ag
Spring or Water Development (ea) 6 3
Pasture and Hayland Management {ac) 412 1,182 106
Pasture and Hayland Planting (ac) 51 502 l
Pilanned Grazing System (ac) 127 288
Proper Grazing Use (ac) 511 l
Ponds (ca) 2 1
Water Control Structures (ea) 3 l
Woodland Improvement No cost share (ac) 5
Wildlife Wetland Habitat Management No cost share 7 l
(ac)
|
|



APPENDIX G
COMMITTEE MEMBERS

® Cascade Reservoir Coordinating Council Members
© Technical Advisory Committee Members

© Subwatershed Work Group Committee Members
© Subwatershed Work Group Status Reports



CASCADE RESERVOIR COORDINATING COUNCIL

Ken Roberts
12765 Hwy. 35
Donnelly, Idaho 83615

Representing Agriculture

8/95

- Tom Olson

Valiey County Commission
P.O. Box 487

Cascade, Idaho 83611

Representing the Valley County Commission

Wayne Van Cour, President
Cascade Reservoir Association
P.0O. Box 569

Donneily, Idaho 83615

Representing the Cascade Reservoir Association

Gerry Ikola
14179 Hwy. 55
McCall, Idaho 83638

Representing Lumber

Bob Jones
505 Jowa
Boise, Idaho 8§3706-4220

Representing Citizen’s Interests

William Kline
Cascade City Council
P.O. Box 902
Cascade, Idaho 83611

Representing the City of Cascade

Ron Lundquist
P.O. Box 396
Cascade, Idaho 83611

Representing Sporting and Recrearional Interest




CASCADE RESERVOIR RESTORATION PROJECT
1995-1996 TECHNICAL ADVISORY COMMITTEE (TAC) MEMBERS

Officia] TAC Members

Dave Tuthill, Regional Manager
Idaho Department of Water Resources

2735 Airport Way
Boise, ID 83705-5082

Ronn Julian

USFS BNF

P.0. Box 696
Cascade, ID 83611

Domoni Glass

PNW Watershed Program
Boise Cascade Corp.
P.O. Box 50

Boise, ID 83728

Jeffrey Lappin

Central District Health Dept.

P.0Q. Box 1448
McCall, ID 83638

Richard Uberuaga
Fisheries Biologist
NMRD PNF

Drawer I

New Meadows, ID 83654

Barry Albert
NRCS

P.O. Box 580
Cascade, ID 83611

Warren Sedlacek

Natural Resource Specialist
BOR ‘
P.0O. Box 270

Cascade, ID 83611

Alternates

cc:

cc

cc:

ccC:

Jennie Fischer
USFS BNF

P.O. Box 696
Cascade, ID 83611

Tom Turco, Director, EHS
CDHD

707 N. Armstrong Place
Boise, ID 83704-0825

D. Alexander/R. Hamilton
Forest Supervisor

PNF

P.0O. Box 1026

McCall, ID 83638

Randy Phelan, Dist. Cons.
NRCS

1805 Hwy. 16, Rm. 1
Emmett, ID 83617

Dr. David Zimmer
USDI BOR

PN6538

1150 N. Curtis Rd.
Boise, ID 83706-1234



Don Anderson
IDFG

555 Deinhard Lane
McCall, ID 83638

Ken Postma
VSWCD

P.O. Box 580
Cascade, ID 83611

Rachel Strach

USFWS

4696 Overland Rd., Rm. 576
Boise, ID 83705

Tom Lance
ISCC/VSWCD
P.O. Box 580
Cascade, ID 83705

Bill Petzak, Area Supervisor
IDL

555 Deinhard Lane

McCall, ID 83638

Russ Manwaring
WCHRC&D

1805 Hwy. 16, Rmn. 2
Emmett, ID 83617

Dr. Iames Baker
IDA

P.O. Box 790
Boise, ID 83701

Non-Member Technical Aid

Jon Haupt

BILM

3948 Development Ave.
Boise, ID 83705

cC:

Biff Burleigh

ISCC

P.O. Box 83720
Boise, ID 83720-0083




Greg Martinez

USA COE

Lucky Peak Project Office
HC 33, Box 1020

Boise, ID 83706

Glen Logan

Associated Earth Sciences
6238 Edgewater Drive
Boise, ID 83709

Ted Whiteman

Payette Lakes Water & Sewer District
P.O. Box 1566

McCall, ID 83638

Ralph Myers
Idaho Power
P.O. Box 70
Boise, ID 83702

Bruce Prud’homme
EPA

1435 N. Orchard
Boise, ID 83706

CC!

Warren McFall
EPA

1435 N. Orchard
Boise, ID 83706



CASCADE RESERVOIR RESTORATION PROJECT
WATERSHED WORK GROUPS
8/95

Gold Fork/Cascade Watershed

Mike Little, Co-Chair
13887 Hwy. 55
Mc(Call, Idaho 83638

Ken Roberts, Co-Chair
12765 Hwy. 55
Donnelly, Idaho 83615

Boulder Creek/Willow Creek Watershed

Paul Kleint, Co-Chair
P.O. Box 42
Donnelly, Idaho 83615

Lake Fork/Mud Creex

Herbert Hatcher, member
Donnelly, Idaho 83615

Ralph Kangas, member
Donnelly, Idaho 83615

North Fork of Payetie/West Mountain

Don Clark, member
Cascade, Idaho 83611



Subwatershed Workgroups Status Report

The subwatershed workgroups identified potential water quality control projects within their
watersheds. Many of these projects were identified without the knowledge or consent of the
landowners. The list of potential projects in no way obligates landowners to participate, As
stated in the Watershed Management Plan, DEQ is seeking cooperation on a voluntary basis.
The lists of potential projects has been provided to appropriate agencies for a determination of
landowner interest. As an example, the VSWCD is making a concerted effort to secure
landowner participation on agricultural lands through SAWQP projects in Boulder, Willow, and
Mud Creek Subwatersheds.



Gold Fork/Cascade Watershed Work Group
Update, May 1995

The work group has met 12 times from May of 1994 through May of 1995. The work group
agreed to spread the 30% load reduction amongst all the landowners equally. In August the
committee toured the watershed looking at forestry and agricultural practices that could be used

to treat water or reduce erosion as well as restoration projects.

After the tour the committee came back together and in a brain-storming session identified nearly
40 potential phosphorus or sediment reducing projects. These projects focus primarily on
agriculture, but include control of streambank erosion and wetland creation. A sub-committee
composed of landowners and professional scientsts, evaluated the projects and priorinzed them

according to:
1. cost of phosphorus removal

2. efficiency of phosphorus removal

The prioritization was based on research, local experience and professional judgement. To date,
two of the projects are under contract with Valley Soil and Water Conservation District (center

- pivot conversion and pipeline installation) with three applications pending.

The Division of Environmental Quality (DEQ) continues to coordinate a cooperative monitoring
effort on the Gold Fork River, between both the Payette and Boise National Forests and Boise
Cascade. There were approximately 20 separate monitoring events in the 1994 calendar year
by DEQ alone. This cooperative monitoring effort will continue for 1995.

Below are some of the most recent measured phosphorus loads (calculated at Hwy. 55) for the
Gold Fork drainage. Phosphorus loads have varied according to the amount of yearly
precipitation. Thus some years loads were greater, while others were less.

Year h ad (kg/v Reporting Agency
1989 6,827 ENTRANCO
1993 12,208 DEQ

1994 5,424 DEQ

conducted a road inventory survey last year in Kennally Creek.
est that the bulk of the sediment in Kennally Creek is associated
Boise Cascade plans on conducting a similar road
Additionally, Boise Cascade is investigating the
to determine where erosion is
permittee to develop off-stream

The Payette National Forest
Results of this inventory sugg
with erosion from open system roads.
inventory on their land this coming summer.
possibility of using naturally occurring radioactive elements
originating from. They are also working with their grazing
- watering sites.




RECONMMENDATIONS FO

GOLD FORK/CASCADE WATERSHED WORK GROUP
November 2, 1994

R PHOSPHORUS REDUCTION PROJECTS:

er-SySterT:

i3 Doubie Diamond: stockwater 1 s 1,600
2A Spring & pond for livestock watering and wedand 1 $ 79,000
[ affinweil Cresk erosion canaol 1 s 15,000 |

ot Sorings: Ranch expand” sprink

 pumpback. SYSRIT:

Waszwater pumpback system
10 Gold Fork Wedand
8 Add ponds to Gold Fork wetdand system 2-3 Combine w/10
10d | Dewmadon pond 2.3 "5 50,000
9 K. Rooests: Increase capacity of pumpback and 2 $ 100,000
sprinkier
29 Wedand trearment site 3 BOR Funding
7 N. of Davis: pivor sprinkier 4 $ 100,000
New Long Valley reservoir 5 Eaginessing
~ Review
Gold Fark Diversion Dam 5 s 100,000 |
Towal Esdmated Costs for Proj -
Pronty Rans ng L = Hig T=1ow - ‘ _
Shaded irems are projests with some common Lreatment optans for improving water quatiry. Ecomomies may

¢ chieved if implemeared togedher.
5 .1a may bein cooperation witl Center

Irrigadon District.



RECOMMENDATIONS FOR COST SHARE PROJECTS
WITH BUREAU OF RECLAMATION

Navember 2, 1994
- Implementation:
19 Channel erosion controls incorporaang S 32,000
wedands and adding pumpback system
le Reservoir bank ercsion control BOR Lead
Ageacy
17 Jasper: add dp rap to swop drain s 3,000
downcutting -
18 S. of Jaspe:: runoffferosion control S 4,000
20 Old RR: erosion conrol an ditch $ 5000
f*BOR:’DEQ*wadand construcdom . -

25 Streambank erosion: drop structue s 8,000

26 BOR wetland at Hembres Cresk BOR Lead
Agency

30 Racrearional runoif controis BOR Lead
Ageacy

Towl Estmated

Casts for Projects

Pdority Ranidng 1 = High; § = Low
= [ combinadon with Gestrin imigadon managemeat

Shaded irems are projecss with some common Teatmedt O

Economies may be achieved if implemented together.

prions for improving waex qualicy.




Boulder Creek/Willow Creek Watershed Work Group
Update, May 1995

Introduction

The Boulder Creek and Willow Creek watersheds were combined into one work group because
of their proximity to each other, and the availability of State Agricultural Water Quality Program
(SAWQP) funding in both watersheds. During the first few meetings in August and September
many land owners attended and showed an interest in activity within the watersheds. At that
time Bob Yelton accepted the chair position, and held it until resigning in January 1995.

Issues

Many landowners in the watershed who attended the meetings were concerned about how much
of a reducdon was expected of them. It was explained that an overall 30% reduction in
phosphorus is needed to meet water quality criteria for the reservoir. The following target
reducrons were set for the Boulder Creek/Willow Creek watersheds:

Land Use T % .I‘{educrion
Irrigated Pasture 50
Non-Irrigated Pastures 10
Dry-Land Croplands
Irrigated Croplands 50
Range Lands
Urban 20
Forest Lands 20
Recreation

Qther concems raised were:

1) how to determine background phosphorus loadings;

2) how will background phosphorus levels be factored into the reduction goals;

3) urban storm-water issues;

4) the 50% reduction in loads from irrigated pasture lands may be unrealistc, but the work
group agreed to proceed with this goal in mind.

3) what changes are needed in some of the building codes in the county to address urban

' impacts; and '

6) if the watershed meets its goal, would further reducti
could not meet their goals?

on be required if other watersheds



Best Management Practices (BMPs)
BMPs recommended by the work-group include:

storm-water management
livestock management (buffer zones, animal numbers...etc.)

tax relief for non-productive riparian areas
management of population densities (parcel development size)

Projects were identifled for possible BMP implementation and were then ranked based on
estimated cost and potential for phosphorus removal. Most of the projects would be eligible for
cost-share funding through Valley Soil and Water Conservation Dismict’s SAWQP program.
Tom Lance (SCC-Valley SWCD) attended the work group meetings and has made arrangements
to meet with landowners interested in implementing BMPs. The list of proposed BMP

implementation projects is attached.




BOULDER CRE /WILLOW CREEK WATERSHE. PROJECT RANKING

1 Reservoir for sertling silt 2-3 L-M* 638
378
2 Modify pond to direct water: 2-3 L-M 58
detention 37
3 Convert to sprinkler irrigation 4 H 449
442
20
3A Diversion strucrure: 1 H 587
cartle crossing
3B Add diversion dam 2 M 362
3C | Improve pumpback 23 H 442
449
3D | Add diversion dam 2 M 362
4 Pond on 3 ac. (Yelton) 2-3 L+ 37
638
5 Diversion Strucmure Rebuild 4 . L= 362
SA | Add diversion & carle crossing 1 H 362
(Irr. Co.) 387
575
5B | Revamp cuivert & extend cartle 1 H 430-FF
crossing 375
5C Hardened surface for cattle 1 B 410
crossing 580
. 534
575
5D | crossing & diversion (Irr. Co.) 1 H 5?1
75
SE | Hardened surface for cartle 1 H 4}_0
crossing 575
580
_ 584
SF | Add rip rap to smbilize bank 1 H ;;g




6 Pumpback szaton 2 H 430

' 442

449

7 Second [mpoundment sTucture 2-3 L* 378
?

8 Structure to minimize erosion 1 H 410

580

9 Structure to impound water: rap 1 H 378

slow erosion 410

580

"Rankmng could De lgn depending oa siz€ and locauon.
FOTG = Field Office Technical Guide found at Soil Conservation Service or Valley Soil and Water

Conservaton District
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