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1 - INTRODUCTION

1.1 - Background

The development of hydroelectric power in the Susitna River Basin has been under
study for the last three decades. Streamflow observations in the basin extend
over 30 years at the oldest estabiished gaging stations. Some climatic records
at Talkeetna and Summit stations date back from 1938. Most of the data has been
collected by agencies such as the United States Geological Survey (USGS), U.S.
Soil Conservation Service (SCS), National Oceanic and Atmospheric Administration
(NOAA) and the Arctic Environmental Information and Data Center (AEIDC).

The Acres American Incorporated Plan of Study (P0S) (1) for the reassessment of
the feasibility of the Susitna Hydroelectric Project includes Hydrologic Studies
under Task 3 which is composed of several subtasks. The objective of the |
Subtask 3.01 is to assemble and review all available reports, maps and studies
relating to the hydrologic aspects of the Susitna’and neighboring basins and
abstract hydrologic design parameters required for the planning studies

concerned with’ a]ternat1ve hydro sites including small hydro development in the
Railbelt.

Studies of potential hydroelectric development in the Susitna and the
neighboring basins have chiefly been conducted by the U.S. Corps of Engineers -
(COE), U.S. Bureau of Reclamation (USBR), Kaiser Engineers, Alaska Power
Administration and the Federal Energy Regulatory Comm1ss1on (FERC - formerly
Federal Power Commission). While identifying suitable sites for development,

these studies have collected and interpreted hydrological and climate data to
derive various design parameters.

1.2 - Report Contents

The report is briefly summarized in Section 2. The scope of work associated
with Subtask 3.01 is described in Section 3. A review of previous hydro]ogwc
data collection and processing work undertaken witnin the Susitna Basin is
outlined in Section 4 while Section 5 discusses hyﬂ ologic data pertinent to
other potential hydroelectric development schemes in the vicinity of the rail-
belt. Section 6 deals with the available climatic data. Short extracts from
several publications are appended for ready reference of useful data.
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2.1 - Available Data

usaS (13,14,15,16) collects streamflow data at over a hunared stations within
the State of Alaska (see Figure 2.1). Temperature, sediment discharge and water
quality observations are made at a smaller number of gaging stations. The main
objective of the USGS is to obtain sufficient data to evaluate, on a regional
basis, the water resource potential of the State. Thus, data at specific
locations of interest to a hydroelectric or other development are not usually
available directly from USGS records.

Continuous streamflow records exist for the station at Gold Creek on the Susitna
River for over 30 years. Most of the river basins have some flow records
extending over similar periods. On the Yukon River at Eagle, streamflow records
date back to 1911. Water quality and sediment discharge records are usually
available for much shorter periods.

Climate data is collected mainly by NOAA (formerly by the National Weather
Service) at various airports. The data includes daily temperatures, relative
humidity, precipitation, wind speed and direction, sunshine hours, weather type
and sky cover. NOAA operates some 24 local climatological data stations in the
State where 3 or 6 hourly observations are made for most of the above
parameters. Additional information is available from AEIDC in the form of
processed climatic data.

The SCS runs regular snow course surveys in the area and snow depths and water
equivalent data are available at a number of statjons in and around the Susitna
basin. At several stations, the surveys date back to the winter of 19b4.

In addition, water resources data have been collected and/or analyzed by the
Alaska Department of Fish and Game (ADF&G) and Alaska Department of Natural
Resources (DNR) in conjunction with special studies.

2.2 - Previous Stuagies

The most comprehensive analysis of hydrological information for the Susitna
River to date is to be found in the COE Feasibility reports (5,6) (1975 and
1979) dealing with hydroelectric development of the Susitna basin. Preliminary
hydrologic analyses for Cock Inlet and tributaries, Copper River and Gulf Coast
and Yukon and Kuskokwim River Basins were undertaken in 1950/51 by the COE and
described in their Harbors and Rivers in Alaska - Survey Reports (4).

In 1952 the USBR reported (8) on the potential development of water resources in
the Susitna River Basin. This report provides hydrologic information at several
identified dam sites (see Figure 2.2). Later results in 1960 by the USBR (9)
and the Alaska Power Administration (1974) (10) for the Devil Canyon project on
the Susitna River provid~ updated information at that site. The 1974 report by
Kaiser Engineers (2) inciude hydrologic analyses for the Hich Devil Canyon and
other dam sites on the Susitna. |

(1) Numbers in brackets refer to the reference number.

2-1




The 1976 Federal Power Commission report (12), the 1979 COE National
Hydroelectric Power Resources Study (7) and the 1980 Alaska Power Administration
Hydroelectric Alternatives for the Alaska Railbelt report (11) include
inventory-level hydrologic calculations for large and small potential
hydroelectric developments covering the entire state. Figure 2.3 shows some of

the more promising of these developments which are included in current Task 6
engineering studies.

2.3 - Conclusions

An Index (3) of available hydrologic and climatic data has been prepared and
should be consulted if more detailed outline of available data is required.
Extracts from the Index are included i1 Appendix A, C, D, G, and H. A detailed
review of the information has generally confirmed the proposed supplementary
data collection program and the hydrologic analyses outlined in the February

- 1980 Acres POS. On the basis of this review it became apparent that some minor

modifications to the proposed supplementary data collection program should be
made. These are as follows:

Because of the potential for extremely deep snow cover in the mountainous
regions, the use of snow pillows is not advised as the snow tends to bridge
across these relatively large pressurz plates. A more appropriate measure-

ment procedure is the use of snow markers supported by conventicnal measure-
ment using snow tubes;

The proposed water quality (both water chemistry and suspended sediment load
measurements) should be scheduled to obtain a maximum amount of information
during specific hydrologic events such as flooas and low flow periods rather
than on a regular basis as originally proposed;

A few basic water quality parameters should be collected using a continuous
monitoring device at Watana to study the short-term variations of certain key
parameters such as water temperature, dissolved oxygen concentration,
specific conductance, pH and oxidation-reduction potential. This would
facilitate a better unaerstanding of the processes involved and assist with
interpretation of historical data.
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0-25 MW

Strandline L,
Lower Beluga
Lower Lake Cr,
Allison Cr,
Crescent Lake 2
Grant Lake
"cClure Bay
Upper Nellie Juan
Power Craek
Silver Lake
Solomon Gulch
Tus tumena

]

Whiskers

Coal

Chulitna

Chio

Lower Chulitna
Cache
areenstone
Talkeetna 2
Granite Gorge
Keetna

Sheep Creek
Skwentna
Talachulitna

25~100 MW

26,
27.
28,
29,
30,
31,
32,
33.
34.
25,
36,
37.
34.

Snow

Kenai Lower
Gerstle
Tanana R,
Bruskasna
Kantishna R,

Upper Beluya

Coffee
Gulkana R,
Klutina
Bradley Lake
Hick's Site
L.owe

>]100 MW

Lane
Tokichitna
Yentna |
Cathedral Biuffs
Johnson

Browne
Junction Is.
Vachon Is.
Tazilna

Kenai Lake
Chakachama
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3 - SCOPE OF WORK

The reports contained in the Bibliography were reviewed and all useful summary
data abstracted and. incorporated in this report. Detailed discussions were held
with the staff of the USGS, Alaska regional office, AEIDC, DNR, ADF&G and the
SCS. The objective of these discussions wes to determine what data was
available and to firm up the proposed supplementary data collection program
proposed for 1980-82. "Selected minutes of meetings held with these agencies are
presented in Appendix E. )
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4 - HYDROLOGIC DATA FOR THE SUSITNA BASIN

4,1 - Streamflow

(a)

USGS Records

The USGS monitors river stages at over a hundred gaging stations in the
State. There are six stations currently being operated in the Susitna
Basin, three on the main stem and three on the tributaries. The gaging
station on the Susitna at Gold Creek (see Figure 2.2) has a continuous
streamflow record for 31 years from 1949 with some minor gaps. The Susitna
station near the river mouth has oniy six years of record. Record lengths
at other stations vary between these two extremes. Over ten years of
record are available at two stations, Susitna Rivar at Cantwell and
Chulitna River near Talkeetna, but observations were discontinued after
1972. Partial and short discharge records are also available for several

small tributaries of the Susitna. A list of the gaging stations and record
lengths is shown in Appendix A.

The USGS field measurements involve continuous river stage monitoring.
Using established stage-discharge relationships, mean daily and instantane-
ous peak and low flows are calculated. The data is usually presented in
the form shown in Table 4.1.

In the periods between October and May, ice cover on the river makes
accurate stage observations impossible. The daily mean flows published by
the USGS are, therefore, estimated by interpolating daily flows from a few
manually observed values. However, as the average flow of Susitna in these
months accounts only for some 20 percent of the mean annual flow, the
effect of any inaccuracy on the total measured supply is small.

Previous Analyses of Data

The USBR study of 1952 was based on only 2 years (1949-51) of streamflow
records on the Susitna at Gold Creek. All the estimates of runoff were
derived from this record which was extended back to 1922 by correlation
with precipitation records at Tallieetna. Due to the shortness of records,
the USBR estimates of mean annual flows are not as reliable as the more
recent estimates. At the Watana dam site, for example, the USBR estimate
of mean_annual runoff was 7550 ft3/s compared to the 1975 COE estimate of
8150 ft3/s which was based on some 25 years of record at Gold Creek. The
flood studies in the USBR report were based on recorded peak discharges of
all interior Alaska streams. The periods of record on all the streams,
except one, were 5 years or less. The COE analyses were based on 10 or
more years of record at gaging stations in the Susitna Basin.

Water resource analyses for the Devil Caryon Project by the USBR were based
on a ten year (1950-59) streamflow record at Gold Creek. Records of
susitna runoff near Denali were extended to cover this period by
correlation with Gold Creek runoff. Runoff at the dam sites was estimated
by proportioning based on intervening drainage areas. Estimates of peak
flood inflows at Devil Canyon and Denali dam sites were made. However, the
rationale used in the derivation is not described in the reports.




The COE report on the Upper Susitna uBasin presents the most comprehensive
analysis to date on the hydrology of the river. These studies are based on
a 25 year record {up to 1974) of streamflow at Gold Creek and shorter
lengths of record at Denli (16 years) and Cantwell (12 years) stations on
the Susitna, and on the Maclaren River near Paxson (15 years). Monthly
streamflows at the latter stations were extended by linear correlations
with the Gold Creek station records. Interpolation of observed and
estimated monthly streamflow for the dam sites was accomplished by adopting
linear drainage area relationships between stations and dam sites. Tables
4.2 to 4.5 show estimated monthly flows for the period 1950-74 for the dam
sites at Devil Canyon, Watana, Vee and Denali, respectively.

Power studies were carried out utilizing 25 years of recorded streamflow
(observed or extended). The driest and the second driest years of records
occurred consecutively in 1969 and 1970. To assess the severity of the
driest sequence, i.e. a 32-month period from October 1968 to May 1971, the
COE -generated monthly streamflows for 400 years based an 25 years of record
at Gold Creek using stochastic techniques. The results showed that the
observed driest sequence has a return period well in excess of 400 years
(see Figures 4.1 and 4.2).

The COE carried out frequency analyses of observed peak flows and flooa
volumes at Gold Creek, Denali, Cantwell and Paxson gaging stations. To
derive the Probable Maximum Flood (PMF) the CUE used the Streamflow
Synthesis and Reservoir Regulation (SSARR) computer model developed by the
North Pacific Division of the CUE, Portland, Oregon. The model was cali-
brated using observed precipitation, tempr~atures and discharges in the
basin for four flood events in the period May through August. It was
verified by comparing computed and observed hydrographs for the gaging
stations at Gold Creek, Cantwell, Denali and Paxson. Spring and summer
probable maximum floods were estimated for the Watana and Devil Canyon dam
sites using this model in conjunction with Probable Maximum Precipitation
(PMP) estimates obtained from National Weather Service (see Appendix B).
Results of the frequency analyses and PMF estimates along with relevant
data are shown in Tables 4.6 to 4.9 and Figures 4.3 to 4.6.

4.2 - Sediment Discharge

(a)

USGS Records

 Periodic suspended sediment samples have been collected by the USGS at the

four gaging stations above Gold Creek for varying periods between 1952 and
1979. A list of stations and the periods of record available are shown in
Appendix C. Results are published in their water year “ooks and other
water sSupply papers. Typical data collected is shown in Table 4.10.
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The data coverage during high-flow high-sediment events is poor and conse-
quently any estimate of total annual sediment yield has a high degree of
uncertainty. The majority of the samples collected are analyzed for size
distribution. Curves showing typical size distribution of suspended
sediment are shown in Figure 4.7. Except for three bed material samples
collected by USGS at Denali in September 1958, no hed samples have been
taken at any station.

(b) Previous Analyses of Data

Analyses in the USBR reports were based on the periodic USGS sampling at
Goid Creek, Denali and other interior Alaska streams. The mean annual
sediment inflow at Devil Canyon was estimated at 6440 acre ft. without any
upstream development as compared to the 1975 COE estimate of 5040 acre ft.
which was based on longer USGS records (1952-74). Corresponding figures
for Denali reservoir are 11,400 and 5800 acre ft., respectively. These

figures are based on an assumed depositea weight of 80 1b/Ft3 and include
an allowance for bed load.

As in the case of streamflow, the most comprehensive analysis of
sedimentation in reservoirs is that undertaken by the COE in 1975.
Suspended sediment rating curves were ceveloped by regression analyses and
sediment transpert was calculated using the flow-duration and sediment
rating curves (see Figure 4.8). Table 4.11 shows estimated suspended load
at the gaging stations. For the sediment samples collected at Denali gage,
USGS have computed total sediment load for ten of these observations by use
of modified Einstein procedure. The bed load analysis was based on the
three bed load measurements taken at Denali. The COE developed a bed load
rating curve (Figure 4.9) based on these USGS estimates. Using a
flow-duration curve, the COE estimated bed load transport at Denali at
about 30 percent of the suspended sediment load at the station. Lack of
data at other stations precluded estimates of bed load at these stations.
Based on field reconnaissance of bed material it was assumed (by COE) that
at Maclaren the bed load would also approximate 30 percent of suspended
load as at Denali while at Vee, Watana and Devil Canyon it would be of the
order of 10 percent of the suspended load. A basin-wide sediment rating
curve (Figure 4.10) was developed using glacial area to basin area ratio
and average catchment elevation as independent variables and was used to
estimate sediment inflows at the dam sites (see Table 4.12).

4.3 - Water Quality

(a) USGS Records

The Tlocations at which water quality aata have been collected within the
Susitna Basin and the information available are listed in Appendix D.

Since measurements are taken periodically, the number of measurements,
timing and specific parameters measured vary from year to year at any given
station. A Tist of the water quality parameters that have been measured in
the basin is also presented in Appendix D. Typical information available
from the USGS records are sihown in Table 4.13. o
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(b) Previous Analyses of Data

The USBR reports contain little information on the water quality studies
for the reservoirs. A somewhat detailed description of the problems of
water quality pecuiiar to the Susitna basin and effects of reservoir
developments on the water quality in the downstream reaches are presented
in the COE report of 1975. The report concludes that additional
information is necessary for evaluating project effects on water quality
and suggests a data collection and analysis program.

4.4 - Ice Cover Data

Information on river ice observation is collected by various agencies at several

locations in the basin. A summary of the available information are presented in
Tabie 4.14.

4.5 - Discussion

The USBR studies are based on shorter, less extensive data on streamflow and
sediment transport. The 1975 COE report contains the most comprehensive
analyses of all hydrolegical data for the basin. Therefore, much of the infor-
mation available in the COE report was used as input to Acres preliminary
project definition studies carried out during 1980. The COE estimates for the
Probable Maximum-Floods of Watana and Devil Canyon have been interpolated for
use at other dam sites (see Table 4.15). Estimates for sediment transperts and

reservoir deposition have similarly been processed and the results are presented
in Table 4.16.
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TABLE 4.1
Typical USGS Streamflow Records
(Reproduced from Reference 14)

SOUTH-CENTRAL ALASKA
15292000 SUSITNA RIVER AT GOLD CREEK

LOCATION.--Lat 62°46'04", long 149°41728", in NWx sec.20, T.31 N., R.2 W,, Matanuska-Susitna Borough, Hydrologic
Unit 19050002, near lef:r bank under Alaska Railroad bridge, 0.1 mi (0.2 km) downstream from Cold Creek, 0.9 mi
(1.4 km} north of Gold Creek railroad station, and 2.0 mi (3.2 km) downstreanm from Indian River.

DRAINAGE AREA.--6,160 mi? (15,950 km®), approximately.

a

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--August 1949 to current ygar.

GAGE.--Water-stage reccrder. Datum of gage is 676.50 £t (206.197 w) above m=an sea level. Prior to June 6, 15857,
nonrecording gage ai same site and datum. June 7, 1957 to June 2, 1964, water-stage recorder at site 0.3 mi
(0.5 km} upstream at same datum.

REMARKS.--WNater-discharge recovds gocd except those for Oct.26 to May 16, which are poor.
AVERAGE DISCHARGE,--28 ysars, 9,867 ft¥/s (273.8 m3/s), 21.32 in/yr- {542 mm/yr), 7,004,000 acre-ft/yr (8.64 mi/yr).

EXTREMES FOR rSRIOD OF RECORD.--Maximum discharge, 90,700 £t3/s (2,570°m3/s) June 7, 1964, gage height, 16.53 ft
(5.054 n); vaximum gage height observed, 24.48 ft (7.462 m) May 10, 1954, ice jan; mininum daily discharge,
about 600 fti/s (17.0 m3/s) Feb. 16-20, 1950,

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 54,300 ft3/s (1,540 n®/s) June 15, gage height, 13.94 ft (4.245 m);
ninimum daily discharge, about 1,500 ft3/s (42 n¥/s) Mar. 1-31. .

-

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1577
MEAN VALUES )

acT NOV DEC JAH FEB MAR APR HAY ~SUN SUL AUG SEP

5400 3600 3000 2000 1700 1500 1600 1900 30900 3q000 24200 10200
4980 3009 2900 2000 1700 1500 1600 1900 36700 26000 26200 10700
4750 2800 2800 2000 1700 1590 1600 2000 39000 22000 23400 10700
4520 2800 2800 1500 1700 1500 1600 2000 39700 20000 21500 10500
4750 2808 2800 1300 17¢0 1500 1600 2209 38100 18000 21700 9840

4760 2800 2800 1900 1600 1S00 1600 2200 33200 18000 23640 9526
4720 2800 2600 1900 1560 1500 1600 2500 31300 18600 22460 9830
4520 2800 2640 1960 1600 1500 1600 3900 31500 190060 21200 11600
4100 2600 2600 1900 1600 1506 1600 3500 31900 20000 19300 12500
et-1: 1, 260¢ 2600 1500 1600 15080 1600 4000 34400 22000 19900 10300

BGOSR NP N

3840 2500 2600 1900 1600 1500 1600 4000 3a500 24000 20600 1s000
3800 2600 2500 1900 1600 1500 1600 5000 44200 26000 21200 - 16700
A740 2600 2400 1200 1600 1500 1600 6060 51400 28000 18900 18920
3726 2606 2500 1800 1600 1500 1600 8000 52600 30000 18000 16800
3610 2600 2400 18090 1600 1500 1600 10000 52600 30000 22100 15006

3750 2602 2400 180¢ 1660 1500 1700 12000 50400 29000 20600 15600
3720 2400 24600 1800 1600 1500 1700 13600 44800 27000 19200 18580
3880 2400 2400 1800 1600 1500 1700 15300 42400 25000. 18600 14400
387¢ 2600 2200 1860 1600 1500 1700 22700 41000 23000 Iasno 12000
3720 2590 2200 18040 1600 1500 1700 26400 37000 22400 18500 12200

3750 2400 2200 1803 l160e 1500 1700 21600 34400 22200 19100 18200
3760 2400 2200 laae 1600 1500 1780 17900 33000 21800 20100 14500
3560 2600 2200 1800 1600 1500° 1700 16600 33000 23040 21600 15800
33so 2430 2200 180v 4090 1500 1800 16900 33000 228090 21560 13000
320 2%00 2200 1700 2600 1500 1800 16800 36000 21300 18800 11400

3200 2600 2200 - 1700 1600 1500 1800 18200 34000 20500 16000 10400
3200 2800 2000 1700 1600 1500 1800 21860 35000 19500 14400 2840
3000 2900 2000 1700 1600 1500 1800 23800 35000 19700 13400 11000
3000 3000 2000 1700 e 1500 1200 28400 34000 19500 12200 11800
3000 3000 2000 1700 - - 1560 1900 33100 32060 19500 11000 12580
3400 mo- 2000 1700 o 1560 - 29700 e 21200 10000 ——

YOTAL. 120100 79500 764500 56700 45300 46500 50400 - 393000 1139000 T0B90G - 596300 - 379060
MEAN 3874 2650 2503 1829 1618 1506 1680 12680 37970 223870 19240 12640
RAX 540) 3000 3000 2000 1700 1500 1900 33100 52600 30000 26200 16900
HIN 3000 2400 2000 1700 1600 1500 1600 1300 30900 18000 10000 9520
CFSH «63 43 39 +«30 26 2% »27 2406 .16 .71 3.12 2.05
IN. ‘ » T3 «48 265 36 27 «28 «30 2437 5.88 4,28 3,60 2429
AC~FY 238200 157700 147800 112500 . 898590 92230 99970 779500 2255000 1406000 11830680 751900

CAL YR 1976 TOTAL 2930760  MEAN 8008 HAX 33300 MIN 900 CFSM 1.30  IN 17.70 AC-FT 5813000
WIR YR 1STT TOTAL 3689280 HEAN 10110 MAX 52600 WIN 1500 CFSM 1.64 IN 22,28 AC-FT 7318000

Note.--No gage-height record Feb. 13 to May 16,

.
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TABLE 4.2: ESTIMATE OF MONTHLY FLOWS AT DEVIL CANYON DAM SITE (ft /s)

{Source:

Ref. 5, 6)

Drainage Area - 5810 Square Miles

o

Anpasat
Year Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept. Average
1950 5998 2444 1340 970 744 685 822 10903 18837 - 21839 19151 7878 7636
1951 3642 1229 1039 906 774 699 1529 13349 19961 21754 18950 20170 88&7
1952 5270 2596 1796 1512 945 831 869 5131 30886 25399 20144 13747 3L
1953 7761 3309 1607 1039 774 774 1527 18259 26123 19583 15848 14498 9552
1954 5336 1987 1418 1229 945 737 1167 16372 24170 19733 25088 12266 92Ty
1955 5080 2612 1934 1698 1323 1039 1134 - 8827 28519 26498 24754 13567 74T
1956 4683 1758 1229 926 916 888 897 16732 31800 29813 23590 17405 10893
1957 5493 2836 2026 1607 1418 1134 1134 13026 29117 22644 19955 18804 537
1958 7743 3728 3062 1846 1227 1077 1442 12121 24678 22099 21595 7195 BE3Y
1959 4549 2027 1421 > 1357 1223 915 1167 15049 22492 24022 29764 16003 9939
1960 6220 2709 2089 1749 1374 1133 1228 14565 14949 22184 22674 19525 9233
1961 7386 2842 2543 2307 1652 1705 2498 16425 28004 23638 21280 12695 10233
1962 5602 2563 1986 1789 1413 1319 1603 11896 41050 24972 22757 15101 1108%
1963 6341 2646 1884 1507 1413 944 786 18061 24855 33033 22537 11812 10548
1964 6675 2117 1404 985 908 670 702 4093 48120 22054 15896 9140 9347
1965 5964 2657 1146 908 814 851 1288 12313 24385 26572 20201 18619 2643
1966 6780 1976 1536 1318 1224 1224 1673 9095 31309 19216 20885 11211 B982
1967 3938 1514 1418 1418 1323 1134 1103 14672 28217 25801 30336 16013 10574
1968 4635 2226 1943 1873 1797 1797 1806 15275 30103 25628 16800 8394 2358
1969 3609 1544 832 683 682 769 1422 10451 15163 15819 B596 4922 5374
1870 2978 1166 829 784 729 735 1027 10782 17788 21825 19171 8666 L7
1971 4965 3204 2153 1355 973 892 1016 3550 31409 23239 30643 13731 2761
1972 5521 2916 2365 2109 1910 1717 1611 20979 33158 22449 18997 11990 10477
1973 4544 2122 1379 1129 1128 941 966 7882 26834 18008 19814 8790 77385
1974 3552 1456 992 839 745 693 944 15258 17143 18327 15899 13231 7423
AVG, 5347 2331 1656 - 1354 1135 1612 1254 12619 26763 23046 21189 13015 9227
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TABLE 4.3: ESTIMATE OF MONTHLY FLOWS AT WATANA DAM SITE (ftB/S)-

(Souce: Ref. 5, 8)

Drainage Area - 5180 Square Miles

Mar. nr May June

607 9400 16527
619 11757 17519
7130 ~ 4511 27164
682 16085 22959
651 14422 21234
9204 7770 25074
777 15947 30237
984 11472 25520
938 10700 21662
803 13282 19716
983 13178 13107
14475 24653

11181 76248

875 ; 15526 21137
579 ’ 3607 43031
797 10995 21384
7319 26477

917 12703 24974
13009 26103

686 9327 14094
632 9574 14816
133 2933 27848
. 16722 28194

6915 23520

13459 15046

11059 23530




TABLE 4.4: ESTIMATE OF MONTHLY FLOWS AT VEE CANYON DAM SITE (ft?/s)

(Souce: Ref. 5, 6)

Drainage Area - 47140 Sguare Miles
g

May

Sept.

Anmaal

7449
9128
3487
12498
11203
6024
11451
8907
8354
10364
10227
11256
16000
11340
2806
8818
4387
9452
9268
7471
7580
1915
9694
5319
10488

5362
13780
9382
9896
8367
9258
11887
12843
4873
10969
13305
8660
9410
9187
5352
12910
6523
10280
5410
3376
5211
9800
9423
5865
8880

Avexnmge

0BT
3833
8294
6404
&172
&346
751
&&17
5987
&T37
&158
830
73852
724
G624
645
>te?
6303
&3
4159
435%1
67791
6888
2158
4358

8355

8808

&h94
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TABLE 4.5: ESTIMATE OF MONTHLY FLOWS AT DENALI DAM SITE (ft /s)

(Souce: Ref. 5, 6)

Drainage Area - 1260 Square Miles




TABLE 4.6: YEARLY PEAK FLOWS OF RECORD

(Source: Ref. 5, 6)

Gold Creek Cantwell Denali Maclaren
Peak Peak Peak Feak
3 3 3 3
Date ft /s Date ft /s - Date ft /s Date ft /s

8/25/59 62,300 6/23/61 30,500 8/18/63 17,000 9/13/60 8,900
6/15/62 80,600 6/15/62 47,000 6/07/64 16,000 6/14/62 6,650
6/07/64 90,700 6/07/64 50,500 9/09/65 15,800 7/18/65 7,350
6/06/66 63,600 8/11/70 20,500 8/14/67 28,200 8/14/67 7,600
8/15/67 80,200 8/10/71 60,000 7/27/68 19,000 8/10/71 9,300
8/10/71 87,400 6/22/72 45,000 8/08/71 38,200 6/17/72 7,100

TABLE 4.7: UPPER SUSITNA RIVER BASIN PEAK DISCHARGES,{ft3/s)

(Source: Ref. 5, 6)

Recurrence

Interval Susitna at Susitna near Susitna near Maclaren near
(years) Gold Creek Cantwell Denali Paxson

67,000 42,000 19,500 7,300
78,000 48,500 23,200 8,200
90,000 56,000 27,500 9,200
101,000 63,000 32,900 10,100
111,000 69,000 37,600 11,000
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TABLE 4.8: SUMMER PROBABLE MAXIMUM FLOOD

(Source: Ref. S, 6)

Maximgmklnflow Maximgm Outflow
Project ft’/s ft-/s

Watana 213,000 186,000
Devil Canyon with ,
Watana 223,000 218,000

TABLE 4.9: SPRING PROBABLE MAXIMUM FLDOD

(Source: Ref. 5, 6)

; Maximgm Inflow Maximgm Sutflow
Project ft’/s ft°/s

Watana 223,000 192,000

Devil Canyon with
Watana 226,000 222,000




TABLE 4.10
Typical USGS Suspended Sediment Records
{Source: Ref. 14)

SOUTH-CENTRAL ALASKA
15291000 SUSITNA RIVER NEAR DEN;LI--Cantinued

WATER-QUALITY RECORDS
PERIOD OF RECORD.-~Water years 1957-66, 1968-69, 1974 to current year.

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: August 1974 to current year {seasonal).

INSTRUMENTATION.--Temperature recorder since Aug. 29, 1974,

REMARKS.--No record Dec. 3 to May 31 when temperature sensor froze in ice.

EXTREMES FOR PERIOD OF DAILY RECORD.-~
WATER TEMPERATURES: Maximum, 11.0°C June 11, 19773 minimum, 0.0°C on most days during winter periods.

EXTREMES FOR CURERENT YEAR.-- .
WATER TEMPERATURES: Maximum, 11.0°C June 11; minimum, 0.8°C on most days during winter period.

WATER QUALITY DATAs WATER YEAR OCTOSER 1976 TO SEPTEMSER 1977

SUS~ SuS. SUS. SUS.

PENDED SED, SED. SED.

INSTAN- COLOR SUS= SEDI- FALL FALL FALL
TANEQUS (PLAT=- PENDEN HENY DIaM. DlaM. DIAM.
DIS=  TEMPER=- INUM=- SEDI- DIS- % FINER 9 FINER 3 FINER
CHARGE ATURE COBALT MENT CHARGE THAN THAN THAN
(CFs) {DEG O) UNITS) (MG/L)  (T/DAY} 4002 MM 1004 MM «008 MM

3970 630 §750 10

8590 1510 35000 1 18
13700 1620 52500 23
1890 124 633

-

5US. SUS. SUS. Sus. SUS. sus, SUS. SUS,.
SED. SED. SED. SED. SED SED. SED. SED.
FaLL FALL SIEVE SIEVE SIEVE SIEVE SIEVE SIEYE
DIAM, Dlax, DIAM, DIAM. DIAM, DIAH. DIAM. Dlam.
% FINER % FINER % FINER % FINER 4 FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN THAN
»016 MM ,031 MM ,062 MM ,125 MM «250 MM 500 MM 1.00 MM 2.30 MM

16 27 4% 61 78 20 97 100
33 49 57 63 12 as 37 100
33 &7 65 8o 93 99

-

- - 32 47 73 98

-

N N R




TABLE 4.11: SUSPENDED SEDIMENT TRANSPURT‘

(Source: Ref. 5, 6)

<

Sediment Initial Unit
Transport Welaht,

Station (Tons/year) (1b/ft?)

Susitna at Gold Creek 8,734,000 65.3
Susitra near Cantwell 5,129,000 - 70.6
Susitna near Denali 5,243,000 70.4
Maclaren near Paxson 614,000 68.6

TABLE 4.12: RESERVOIR SEDIMENT INFLOW

(Source: Ref. 5, 6)

Upstream Sediment Inflow  Sediment Inflow
Development 50-vear Volume  100-vear Volume
(acre~feet) {acre~feet)

Devil Canyon None 252,000 497,000
Denali 138,000 272,000
Vee 94,000 186,000
Watana 35,000 70,000

Watana None 204,000 403,000
Denali 102,000 202,000
Vee 59,000 116,000
Vee (2300 feet -

W.S. El.) None 162,000 320,000
Denali 44,000 87,000

Denali (2535 feet o '
W.S. El.) None 290,000 572,000

Note:

50-year unit weight of sediment is 80 1bs/Ft3.
100-year unit weight of sediment is 81 lbs/ft-.




TABLE 4.13
Typical USGS Water Quality Records
Ref. 14)

(Source:

SOUTH-CENTRAL ALASKA
13292000 SUSITNA RIVER AT GOLD CREEK--Continued
WATER-QUALITY RECORDS
ECORD, - -Water years 1648-58, 19862, 1907-68, 1974 tc current year.
RETDRD, = .
JURES: June to September 1657, July 1874 to cuvrent year {s2zsonel).
'IMENT DISCHARGE: May tn Seprember 1952, June to September 13957.
INSTRUMENTATION.--Temperature recorder since July 30, 1974.

QEMARKS.--No record Oct. 1 To May 23 and July 9 to Sept. 30 due to recorder maifunctien.

BDIS~
SCLVED
SOD1UM

{NA)
(MG/L)

~—TOTAL
ALUR=
INUM
{aL)
{UG/L)

INSTAN=-
TANEQUS

015~
CHARGE
{CF3)

TOTAL
ARSENIC

AS)
{uG/L)

WATER QUALITY DATAs WATER YEAR OCTOBER 1976 TQ SEPTESER 1977

SPE-~
CIFiIC
CON~
SUCT~
ANCE
{MICRO-
MKGS]

BICAR=
BONATE
(HCO3)
L (MG/L)

TOTAL
BARIUM
(BA)
{uG/L)

PH

(UNITS)

CAR~
SONATE
({C03)
4G7L)"

TOTAL
CAD~
MIiumM
(CD}
uGrsLy

AIR
TEMPER-
ATURE
(DEG C)

LIS~
SOLVED
SULFATE

1S06)
(MG7L)

TOTAL
CHRO~-

HIUM
{CR)
(uG/L)

TEMPER~
ATURE
(DEG Ci

01S~-
SOLVED
CHLO-
RIDE
(CL?
(MG/L)

TOTAL
COPPER
(CW
tuesL)

COLOR
{PLAT~
INUM-
COBALT
UNITS)

015~
SOLVED
FLUO~-
RIDE
tF)
(MG/L)

1S~
SOLVED
OXYGEN
tMG/L)

HARD~

NESS
{CAWMG)

{MG/L)

DIS-

SOLVED
SoL10s
{RESI=
OUE AT
180 ©)
MG/L)

TOTAL
LEAD
P8
tuGsL)

NON~-
CAR~
BONATE
HARD =

HESS
{MG/L)

015~
S0LVED
50L10S
{SuM OF
LONST]=-
TUENTS)
tMG/L)

TOTAL
MAN=

FANESE

1MN)
tydrL)

Dis~
SOLVED
CAL~
CIum
{CA)
(MG/L)

01S~-
SOLVED
NITRITE
PLUS
NITRATE
IN}
{RG7L)

D1§~
SOLVED
RAN=-
BANESE
{MN)
tuGsL)

DIS-
SOLVED
MAG=
NE=-
SIUM
(MG}
{MG/L)

TOTAL

MERCURY
{HG)

tUG/L)




TOTAL

MOLYB-
DENUM
(MO}

(uGsL)

SUSe.
SED.
FaLL
DiaM,

% FINER

THAN
DATE 062 M
oCT
Qleea
MAY
IQC.Q
IB.‘.
JUN
14“.
JUL
2Bece
AUG
ID--.

TABLE 4.13 (cont'd)

Typical USGS Water Quality Records

(Source:

Ref. 14)

SOUTH-CENTRAL ALASKA

15292000 SUSITNA RIVER AT GOLD CREEX --Centinued

WATER QUALITY DATAs. WATER YEAR OCTUOBER 1976 TO SEPTEMBER 1977

TOTAL
NICKEL
(ND)
{UuG/L)

<50

SuS.
SED.
FALL
DIamM,

THAN

4 <125 MM

% FINER

TOTAL
SELE-
NIUM
{SE)

TOTAL

(AG)
(uG/L)

sUS.
SED‘
FALL
DlAM.
3 FINER
THAN
+«250 MM

SILVER

SUsS~
PENDED
SED1-

MENT
IMG/L)

TOTAL
ZINC
{ZN)

uGsL)

10

- 120
1110

3915

SUS~
PENDOED
SEDI-
MENT
DIsS-
CHARGE
tT/0AY)

144

1220
42600

128000
22300

35400

SUL.
SE0,
FALL

DIAM.
% FINER

THAN

002 MM

SUS.
SED.
SIEVE
DIAM.
% FINER % FINER
THAN
«125 MM

44
63

70
-3

64
76

80
T4

SUS.
SED.
SIEVE™

DIAM.

THAN
«250 MM

87
50

92
86

SUS L3
SEQ.
FALL

DIAM,
% FINER

THAN

+006 MM

SUS.
SED.
FalL
DUAM,
% FINER
THAN
+008 MM

9%
99

39

IS5

S5US.
SED.
FALL
RSV N
% FINER 3
THAN
«J16 MM

- .-

17 27
6 11
29 44

27 39

5us.

SED.
SIEVE
D1AKM,
3 FINES

THAH
190 Mu

SUS.
SED.
SIEVE
DIAM,
& FINER
THAN
2.00 MM

SUS.
SED.
Fall

D1AM,

FINER
THAN

«031 MM

TERPERATURE (DEG. C) OF WATER. WATER YEAR OQCTOBER 1976 TO SEPTEMSER 1977

MIN MAX MIN MAX HIN MAX MIN HAX MIN MAX MIN
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TABLE 4.14:

ICE OBSERVATION DATA FOR SUSITNA RIVER

Dat=

River
Width
Date (ft)
11/17/68 50
01/03/61 48
05/01/61 17
11/26/61 Missing
01/20/62 Missing
01/07/63 Missing
02/19/63 Missing
04/04/63 50
River
Width
Date (ft)
04/10/62 320
01/07/63 Missing
02/19/63 Missing
04/04/63 220
05/02/63 290
12/23/63 100

03/18/50
12/28/50
02/21/51
04/01/52
03/18/53
12/19/53
02/11/54
03/30/54
_ 04/24/55

01/05/56
04/17/56

PAXSON

Measurements made on Maclaren River

Ice River Ice

Thickness (ft) Width Thickness (ft)
Least  Greatest Date (ft) Least  Greatest
slush 1.1 12/06/63  Missing 2.2 2.8
slush 2.7 03/12/64 45 4.7 5.2
slush 2.0 12/04/64 48 1.7 4,0
0.8 1.4 02/08/65 46 3.0 3.6
2.0 2.5 01/21/67 SO 1.5 2.4
2.0 2.3 03/27/68 108 2.4 3.4
2.8 3.3 04/16/68 60 4.7 5.2
3.3 4,2

CANTWELL
Measurements made on Susiina River
Ice River Ice

Thickness (ft) Width Thickness (fE)}
Least  Greatest Date (fL} Least  Greatest
0.6 4,7 03/12/64 220 2.6 4.3
1.3 3.8 02/08/65 250 2.7 4,2
1.5 4.0 01/21/67 280 3.0 5.3
1.8 3.2 03/28/67 80 Z.3 5.2
2.1 2.7 03/23/70 212 3.1 4,2
1.1 3.2

Ice
Thickness (ft)

GOLD CREEK

Least Greatest

Measurements made on Susitna River

Date -

River
Width
(ft)

Ice
Thickness (ft)

Least

Greatest

3.9
3.2

s 8 & & w
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TABLE 4.14 (Continued)

Date

River
Width
(ft)

03/14/61
05/03/61
01/18/62
03/09/62
01/02/63
02/18/63
04/05/63
11/27/63
01/23/64

Date

270
320
Missing
Missing
Missing
Missing
235
Missing
Missing

River
Width
(ft)

03/15/61
11/27/61
02/02/62
03/29/62

01/03/63
02/18/63
11/27/63
01/23/64
01/12/65

Date

125

Missing
Missing
Missing

Missing
Missing
Missing
Missing
180

01/04/66
01/29/66

03/16/66
04/07/67
01/10/68

o SKWENTA
Measurements made on Skwenta River
Ice River Ice

Thickness (ft) Width Thickness (ft)
Ceast  Greatest Date (ft) Least  Greatest

slush 2.9 03/16/64 slush
1.9 3.8 01/13/65 , 0.8
2.4 3.1 83/19/65 2.9
2.3 2.9 62/01/66 slush
1.5 2.5 02/14/67 : slush
3.2 3.7 03/29/67 2.3
2.9 4.1 03/26/68 2.2
1.0 1.6 04/01/69 1.9
1.9 2.7 01/19/72 slush

TALKEETNA

Measurements made on Chulitna River

Ice River Ice
Thickness (ft) " Width Thickness (ft)
Least Lreatest Date (ft) Least Lireatest

01/18/67 170 1.2
04/09/67 190 2.4
03/26/68 260 slush
12/23/68 278 open
water
04/04/69 165 0.2
03/31/70 190 0.9
04/01/71 200 2.2
01/18/72 195 0.5
04/17/72 145 2.3
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TALKEETNA

Measurements made on Talkeetna River

Ice River Ice
Thickness (ft) Width Thickness (ft)

Least  Greatest Date (ft) Least  Greatest

slush 3.2 12/21/68 207 1.4 2.1

1.0 3.2 04/03/6% 210 open 3.3
) water

0.7 3.0 04/01/70 218 1.3 2.3

1.7 2.9 03/31/71 285 - 1.1 2.8

0.7 2.3




TABLE 4.15: PMF ESTIMATES AT OTHER DAM SITES

(Source: Ref. 5, 6)

Dam Site PMF Estimate (ft/s)*
Denali 120,000
Maclaren 141,000 -

R ' Vee 177,000
Susitna III : 183,000
Hatana ’ 233,000
High Devil Canyon 264,000
Devil Canyon 267,000

TABLE 4.16: RESERYOIR SEDIMENT DEPOSIT AT DAM SITES E
(Source: Ref. 5, 6)

50-Year Sediment

Dam Site Accumulation {Acre-feet}#*

Denali . 290,000

Maclaren 243,000 )

Vee 162,000

Susitna [II 165,000

Watana 204,000 _

High Devil Canyon 248,000 -

Devil Canyon 252,000 8

*Withoiut upstream dam.
4-18
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TOTAL SEDIMENT RATING CURVE FOR SUSITNA
BASIN ABOVE GOLD CREEK GAGE

(Source: Ref. 7, 8)
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5 - HYDROLOGIC DATA FOR ALTERNATIVE HYDRO SITES

5.1 - Introduction

As part of the engineering studies conducted during 1980, preliminary informa-
tion on capital cost and energy potential were developed for ten alternative
hydroelectric development sites (see Figure 2.3) within the Railbelt but outside
the upper Susitna basin. This section briefly outlines the studies undertaken

to generate sufficient hydrological information at these sites and summarizes
the results.

5.2 - Streamflow Data

(a)

USGS Records for All Sites

The USGS currently operates 39 stream gages in the Railbelt Region. In
addition, there are at least 35 stream gages which monitored streamfiow
within the Railbelt but have been discontinued or converted to partial
record stations. Among the base stations used to provide streamflow data
for the ten sites in the Railbelt area, the station on the Nenana River
(No. 5160) (see Figure 2.1) has continuous streamflow records for 23 years,
from October 1950 to September 1973, and was subsequently converted into a
partial records station. The station on Snow River has only four months of
record and is not currently operated. Records at other stations vary in .
length between these two extremes. Over 13 years of records are available
on Klutina River and for Chakachamna and Strandline Lakes, but observations
were discontinued after 1972. USGS field activities have included
discharge and/or stage measurements at the stream gages.

Streamflow Analyses

The inflows used as input into the Acres reservoir operation studies were
determined based on a streamflow analysis at eight gaging stations within
the Railbelt. Fortunately, most of the stream gaging activity has taken
place nearest to areas of human activity which until recently has been
predominantly in the South-Central province, including the Railbelt. The
existing data base used to estimate the input into the reservoir operation
studies is presented in Table 5.1.

The first six gaging stations shown on Table 5.1 represent the best data
for estimating the inflows to the reservoirs. Some periods of records were
considered too short to be used in reservoir cperation studies. For these
cases, annual and monthly streamflows were transposed from stations located
on the same river or hydrologically similar stations loated on adjacent
rivers, using monthly and seasonal correlations of streamflows and/or
ratios of intervening drainage areas. The hydrologic criteria for
selecting similar stations included the proximity of the watersheds, the
orientation of the drainage basin and the direction of the main water

course, special features of the runoff such as glaciers and/or lakes

and, whenever possible, the size of the drainage area. Homer on Bradley
River and Lawing on Trail River were selected to extend the information at
the Lawing Station on Wolverine Creek and the Seward Station on Snow River,
respectively. The procedures used in extending the information at the base

5-1
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stations are presented on Table 5.2. After expansion and/or 2
transposition of data, the length of the streamflow data used as input into
the reservoir operations varied between 13 and 27 years. Monthly
streamflow data is shown in Appendix F for the ten selected sites.
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USGS No.

Gaging Station

TABLE 5.1:

STREAMFLOW DATA BASE

2927
5160
2060
2945
2369

2439

Talkeetna
Windy

Copper Center
Tyonek

Lawing

Seward

Homer

Lawing

River

Talkeetna
Nenana
Klutina
Chakachatna

Walverine
Creek

Snow

Bradley

Trail

Drainage
Arga
(mi<)
2,006
710
880

1,120

10

Period of Record

From
mo/yr

fo
mo/yt

06/64
10/51
08/49
06/59

10/66
09/70
08/74
08/77
10/57

05/47

09/78
09/73
06/67
09/72

09/78

09/70
09/74
08/77

. 09/78

09/74

Mean Ann

Flow {ft’/s)

4,000
1,204
1,686
3,506

87
60
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TABLE 5.2: GENERATION OF STREAMFLOW DATA BASE FOR PROJECT SITES

Streamflow D

Project Site ata

fotal Period .

Drainage USGS , Drainage General of Generated
Dam Site/River Basin Ared Na. Station/River Basin Area Procedure Record
L2 L2
(mi”) : (mi") (years)
Snow/Snow B85 2439 Seward/Snow 128 Correlation of gage 27
2439 on 2480 1? :

D.A. Ratio = 0.66

0.92 23

Bruskasna/Nenana 653 5160 Windy/Nenana 710 D.A. Ratio

0.63 14

Ketna/Talkeetna lalkeetna/Talkeetna 2,006 D.A. Ratio

lalkeetna/Talkeetna 2,006 'D.A. Ratio = 0.37 14
3.45 23

Cache/Talkeetna

1]

Browne/Nenana 2,450 5160 Windy/Nenana ‘ 710 D.A. Ratio

Talkeetna/Talkeetna Talkeetna/Talkeetna 2,006 D.A. Ratio = 0.42 14
o .
& Hicks/Matanuska (3) 950 2060 Copper Creek/Klutina 880 D.A. Ratio = 1.08 17
Chakachamna/ ,
f Chakachatna 1,120 2945 Tyonek/Chakachatna 1,120 D.A. Ratio = 1.00 13
Allison/Allison
Creek (3) 6 2369 Lawing/Volverine 10 Carrelation of gage 15
: 2369 on 2390‘?2?

D.A. Ratio = 0.60

Strandline/Beluga (3) 54 2945 1yonek/Chakachatna 1,120 D.A. Ratio = 0.05 13

Notes: D.A. = Prainage Area

{1) Correlation Coefficient = 0.55

(2) Corrvelation Coefficient = 0.90

(3) Streamfiow generation based on Adjacent River Gaging Station
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6 - CLIMATIC DATA

6.1 - Climatic Data

Climatic data, including temperature, precipitation, wind, cloud cover,
humidity, etc. has been collected by NOAA and others at a number of stations
within and adjacent to the Susitna River Basin. The location of the stations
and length of records available are presented in Appendix G.

Typically, NOAA records are presented as annual summaries with comparative data
for each station (see Table 6.1). Monthly summaries of the same are also
available fer most of the parameters presented in the annual summary on a daily
basis with selected parameters presented on a 3-hour or hourly interval. A

summary of the available climatological data for the basin is presented in Table
6.2.

6.2 - Evaporation Data

The closest stations to the Upper Susitna Basin where Pan evaporation data is
collected are at the Matanuska Valley Agricultural Experiment Station near
Palmer and at the University Experiment Station near Fairbanks. The period of
record for each station is for the summer months in 1944 to the present with

several gaps in records. A summary of the monthly averages is presented in
Table 6.3. ~

6.3 - Snow Survey

The SCS performs regular snow course surveys and collect snow depth and water
equivalent data at a number of locations within and surrounding the basin.
Usually one measurement a month is taken at each site during the winter months,

February through May. Appendix H lists the stations and period of records
available. ‘
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L | TABLE 6,1: TYPICAL NOAA CLIMATE DATA RECORD
" (SOURCE: REFERENCE 14)
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TABLE 6.2: BASIN CLIMATOLOGICAL DATA
(Source: Ref. 5, 6)
MEAN MONTHLY PRECIPITATION (IN)
Station Jan. feb. Mar. Apr. May  June - July Aug. Sept. Oct. Nov. Dec. Avg.
Matanuska Valley : :
Agriculture Exp. Stn. .90 .73 43 .39 74 1.30 2.24 2.90 2.39 1.59 1.01 .92 15.54
Talkeetna 1.76 1.72 1.46 75 1.34 .77} 3.19 5.33 4,46 2.85 1.79 1.62] 23.02
Summit .88 1. 31 1.21 .73 .81 2.24 3.15 3.27 2.90 1.72 1. 37 1.341 20.93
Sheep Mountain <55 .68 .62 .72 S61  1.97 2.43 1.24 1.41 1.13 .71 .561 12.58
McKinley Park .83 .69 .37 47 .68 1.93 2.59 2,81 1.54 .98 oI5 L6571 14.29
Gulkana .68 .47 «36 .22 .60 1.40 1.92 1.58 1.85 .79 ‘ 60 721 11.1%
o}
]
w
MEAN MONTHLY TEMPERATURE - °F
Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Avg.

Matanuska Valley 7
Agriculture Exp. Stn. | 2.1 | 18.8 24,6 37.1 47.2 55.4 57.7 55.4 47.7 35.6 21.9 13.2 35.6

Talkeetna 9.4 | 15.5 | 20.3 | 33.8 | 468 | sv.1 | 579 | sa7 | 460 | 331 | 1e8 | o6 | 333
: Summit 2.1 | 7.5 | 1.3 | 233 | 369 | 48.6 | 52.2 | 48.5 | 48.3 | z4.4 | 9.4 | 2.9 | 25.6
Sheep Mountain 5.1 § 9.5 | 15.7 | 27.8 | 410 | 53.3 | 52.9 | 51.0 | 424 | 28.0 | 12.7 | 5.1 | 28.8
McKinley Pack e | 7| sz | s | oans | osz2 | ses | ses | a3 | o209 | 1o |21 | 274
Gulkana s o2e | oras | o2os | anr | o533 | ses | oszs foasa | 2n7 | es | -n1 | 266
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Maonth

May

June

July
August
September

SUBTOTAL

Month

May

June

July
August
September

TOTAL

TABLE 6.3:

PAN EVAPORATION DATA

(Source:

Ref. 5, 6)

Average Monthly Pan Evaporation, Inches

Matanuska Vallev
Agr. Exp. Station

tvap. Yrs. Hcd.
4,63 15
4.58 24
4,09 29
2.99 29
1.83 26
18.12

Average Consumptive Use

University Exp. Stn.

tvap. Yrs. Hcd.
4.48 19
5.09 26
4.50 30
2.98 30
1.42 24
18.43

Consumptive Use (in)

0.16

1

2.30
3.50
3,86
3.08

2.90
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APPENDIX A

STREAMFLOW GAGING STATIONS
IN THE SUSITNA BASIN (3)




WATER RESOURCES DATA COLLECTED
IN THE SUSITMA RIVER BASIN

0100 STREAMFLOW CONTINUOUS GAGING

Mean daily discharge and/or annual maximum ficod peak discharge
data have been collected by the U.S. Geological Survey & R&M
Consultants at several locations within the Susitna River RBRasin.
The stations for which this information is available and the period
of record at each location are listed below. Unless indicated by
agency name in parentheses following the period of record, all data
has been collected by the USGS. All data listed in this section

are on file at R&M Consultants according to index number and
name. ‘

Index
No. ] Description
2110 Susitna River near Denali - USGS Station 15291C00
Mean Daily Discharge Records: May 1857 - September
1966; July 1968 - Present
Annual Maximum Discharge Reccrds: 1957-1966,
1968~-1980
Annual Instantaneous Peak Flow:1957-1963, 1965, ,
1867, 1967-1979
0115 Maclaren River near Paxson - USGS Station 15291200

Mean Daily Discharge Records: June 1958 - Present
Annual Maximum Discharge Records: 1958-1980

Annual Instantaneous Peak Flow:1958 - 1980




index
No

0120

0130

0140

Q145

Description

Susitna River near Cantweil - USGS Station 15291500

Mean Daily Discharge Record: May 1961 - September
1972; May 1980 - Present

Annual Maximum Discharge Records: 1961-1972
- Annual instantaneous Peak Flow:1960-1972
Susitna River near Watana Damsite - R&M SG-1
Mean Daily Discharge Records: July 1980 - Present
Miscellaneous Discharge Measurements: 1980:
August 20 (R&M).
August 21 (R&MW)
September 3 (R&M)
September 18 (R&M)
October 20 (R&M)
Susitna River near Gold Creek - USGS Station 15292000
Mean Daily Discharge Recerd: August 1949 - Present
Annual Maximum Discharge Record: 1950-1980

Annual Instantaneous Peak Flow:1950- 1980

Chulitna River near Talkeetna - USGS Station 15292400

Mean Daily Discharge Record: February 1958 -
September 1972

Continucous Stage Gage Reactivated: May 1880
Annual Maximum Discharge Record: 1958-1972
Crest Stage Record: 19373-1877

Annual Instantaneous ‘Peak'Flow: 1958~1977

0
. 2




Index
No.

0155

0160

0162

0183

0165

0175

0180

Description

Talkeetna River near Talkeetna - US3S Station 15292700
Mean Daily Discharge Record: June 1964 - Present
Annuai Maximum Discharge Record: 1964-1980

Annual Instantaneous Peak Flow: 1964-1980
Susitna River near Sunshine - Proposed 1981

Willow Creek near Willow - 'JSGS Station 15294705
Mean Daily Discharge Record: June 1978 - Present

Annual Maximum Discharge Record: 1978-1980

Deceptior” Creek near Wﬂ!ow - USGS Station 15294010
Mean Daily Dischabge Record: May 1978 - Present

Annual Maximum Discharge Record: 1978-1980

Skwentna River near Skwentna - USGS Station 15294300

Mean Daily Discharge Record: August 1959 - Present
'Annual Maximum Discharge Record: 1959-1980

Annual instantaneous Peak Flow: 1959-1980

Yentna River nsar Susitna Station

Mean Daily Discharge Record: October 1980 - Present

Susitna River mear Susitna Station -
USGS Station 15234350

Mean Daily Discharge Record: October 1974 - Present

Annual Maximum Discharge Record: 1974-1980



0200 STREAMFLOW PARTIAL RECORDS

All data collected relating to river stage or water discharge for the
Susitna River Basin not previcusly listed under Section 0100:
Stt‘eamﬂéw Continuous Gaging are included below. This section
includes all records from crest stage gages, staff gages or
fragmentary data. Agencies collecting the data include: U.S.
Geological Survey (USGS), R&M Consuitants (R&M) and National
Weather Service (NWS). The agency responsible for data collection
at each site is indicated by the agency name in parentheses
following the period of record.

It should be noted that National Weather Service stations provide

real-time river stage data which can be obtained from the NWS

Alaska River‘For‘ecast Center &t any tir 2.

Alaska Department of Fish and Game ..as add'tional data on stage
and water discharge of selected tributaries and fresh-water
sloughs in the Susitna River Basin. Appendix I includes location
and period of record Sor the data available.

All data given below are on file at R&M Consultants according to
index number and location, uniess marked by an &sterisk following
the peviod of record.

Index

No. Description

0201 Raft Creek near Denali - USGS Station 15291000
Annual Maximum Discharge from <rest-Stage Gage:
1963-1977 (USGS)

0205 Susitna River at Deadman Civ 'k - R&M C35R-0

Crest-Stage G- ge. 1980 (R&M)




; Index 7 .

No. Description

0210 Susitna River at Watana Dam Site - R&V CSR-8

Crest Stage Gage: 1980 (R&M)
E 0215 Susitna River above Devil Canyon - R&W CSR-7 . m
P Crest~Stage Gage: 1980 (R&M) o
Staff Gage: Proposed

-3 .

s 0220 Portage Creek above Gold Creek - R&M CSR-6 ;
n Crest-Stage Gage: 1980 (R&M)
i 0225 Susitna River at Sherman - R&MV CSR-5 '
Crest-Stage Gage: 1980 (R&M) -
| ! 0230 Susitna River at Section 25 - R&M CSR-4 °
..;'j:'; ! Cr'est—Stage Gage: 1980 (R&M) |
. i 0235 Susitna River at Curry - R&M CSR-3

' | Crest-Stage Gage: 1980 (R&M) , ‘ ”
i Partial Discharge Record: 1948 - 2 dates (USGS) ’ °
*“ E - 0240 Susitna River near Chase -~ R&M CSR-2
i Crest-Stage Gage: 1980 (R&M)

0245 Susitna River above Susitna-Chulitna Confluence -

I R&M CSR-1

Cres*-§tage Gage: 1980 (R&M)

i 0246 Talkeetna River near Talkeetna

- Partial Discharge Record: 1948 - 2 .ates (USGS)

s
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index
No.

0247

0250

0251

0252

0253

0254

0255

0256

0257

Description

Talkeetna River at Talkeetna Railroad Bridge

Partial Stage Record: 1976-1980 (NWS)

Susitna River at Sunshine - USGS Station 15292780

Partial Discharge Record: 1969-1971, 1976-80 (NWS)

Montana Creek near Montana - USGS Station 15282L00

Crest-Stage Gage: 1963-1972 (USGS)

Mcntana Creek at Parks Highway

Partial Stage Record: 1973-198G¢ (NWS)

Guose Creek near Montana - USGS Station 15792900

Crest-Stage Gage: 1963-1971 (USGS)

Caswell Creek near Caswell - USGS Station 15293000

Crest-Stage Gage: 1963-1980 (USGS)

-

Littie Willow Creek near Kashwitna -
USG3S Station 15293700

Low-Flow Discharge Record: 1978 (USGS)

Willow Creek at Hatcher Pass Road near Willow -
USGS Station 15294002

Low-Flow Discharge Record: 1978-1980 (USGS)

Deception Creek above Tributary near Houston -
USGS Station 15294007

Low-Flow Discharge Record: 1978-1980 (UsSGs)




Index
No.

0258

0258

PO T Ly L et e e A R
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Description

Deception Creek Tributary near Houston -
USGS Station 15294008

Low-Flow Discharge Record: 1978-1980 (USGS)

Willow Creek at Parks Highway near Willow
Low-Flow Discharge Record: 1978-1980 {(USGS)

Partial Stage Record: 1973-1980 (NWS)
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APPENDIX B

MEMO ON PROBABLE MAXIMUM PRECIPITATION
ESTIMATES FROM NATIONAL WEATHER SERVICE
TO CORPS OF ENGINEERS - UNDATED
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DRAEFT

Mr., Vernon K. Hagen

Office of Chief of Engineers
Corps of Engineers .
Forrestal Bldg., Rm."5-F-039
Washington, D.C. 20314

John T. Riedel :;‘
Chief, Hydrometeorological BIranch .

Tentative Estimates of Probable Maximum Precipitation (PHP) and Snowmelt
Critaria for Four Susitna;River Drainages

Introduction

The Office of Chief of Engineers, Corps of Engineers requested PMP and
snowmelt criteria for the subject drainages in a memorandum to the
Hydrometeorological Branch, dated December 12, 1974, The Alaska District
raquasted the study be completed by February 1, 1975; however, a more
realistic date for completing a study in which we hav;'confidzgceis
June 1, 1975. Becsuse of the need to soconr begin hydrdlogic studies
bas2d on meteorological criteria, the Bramch has concentrated on the
protlem and hags determined the general 1evelvof criteria. A range of PMP
values are giver. in this memorandum within which we believe values from
a2 more comprihensive study will £all. The sequences of snowmell winds,
temperatures, and dew points should be checked with additional studies.

In addition, if we knew in detail how snowmelt will be computed, we could ‘ -

give emphasis to the more lmportant elements.

PMP estinates for four drainages
A range of estimates of PMP for 6, 24, and 72 hours for four
drainages outlined on th%e map accompanying the December 12, 1974 memorandum

are listed in table 1. These are numbered from 1 to 4 (smallest to largest).

......
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ii' The estimates are for the months of August ==2

September - the seaszon

of greatest rainfall potential. TFor the snowvam=lt s2ason, multiply the

estimates by 70 percent.

&;; Thie estimates take into account numerous co=s?

zrations including several

nethods of modifying PMP estimates made previcusly for other Alaska

drainages, and PMP estimates from the Western Tnited States for areas

with similar terrain.
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J i Temperatures and Dew Points for Snowmelt g
i A. During PMP Storm

I 1. Dew iaoint for PMP centered omn Juma 135 = 56°F (assume maximum l-day PMP

in middle of 3-day storm).

I 2. Tor PMP placement prior to Jume 15 scdtract 0.8°F for each 3-day
period prior to June 15 {(e.g. the P2 dew point for June 12 will be
g 55.2°F). This =0.8°F per 2-days may dbe applied to obtgin the maximum

e ! 1-day dew peint during the PMP back fo as early as May 15. )

; 3. TFor first day of PMP storm, subtract 1°F from criteria of 2 for 3rd :‘ 
= day of PMP storm subtract 2°F. :
g 4, Add 2°F to z.<li of the three dally é=w points to get daily temperatures

:"" ! fox the 3-day PiP pericd. '
g ! 8. Temperatures and Dew Points Prior to 3-Dzy PMP Storm (High dew point case)

‘- Adjustment to temperature and dew point on
g | day of maximm PMP
t Day prior -
ﬂ to PMT Temperaturz (°F) : Dew point (°F) R
> 1st : -2 -2 B
I 2d -1 ' 4

-8 3rd ‘ 0 -4
. ‘ 4th +1 L =5
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C. Temperatures, Dew Points Prior tc 3-day PMP
. (Figh temperatuze case)

Adjustment of temperature and cew point on
day of maximum PMP

Day prior ;
to PMP Temperature (°F) Dew point (°F)
ist | | +1 ~12
Zd,‘ +2 -9
3rd v | +4 | . -1
4th +7 -6

Elevation Adjustment

-~ L P

g = ,
For the 3 days of PMP and for the high dew point, apply a -3°F per 100G ft

to the temperatures and dew points. The basic criteria are considered applicable

to 1000 mb or zero elevation.

-
.
-~

For the high temperature criteria applw a —-4°F per 1800 £t increase

elevation.

Half-day Values

If half-day values are desired for temperatures and dew points, the
following rules should be followea:
| 1. TFor the high-temperature sequence, a2pply an 18°F spread for
temperatures and .a 6°F spread for dew point. For example, for a mean
daily dew point of 50°F, the half-day valuss would be 47°F and 53°F.

2. TFor the high dew point case, apply a 12°F spread for temperature

and a 4°F spread for dew point.
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3. In no case, however, should a 12-br dew point be used that exceeds
the 1-day value for that date. TFor exampiz, the value not to be exceeded’
for June 15 is 56°F, for June 3 (four 3-dzy perdiods before June 15) is

52. 8°F‘




Wind Criteria for Snownmelt

Since two sets of criteria (one emphasizing high temperature and the
other‘high dew point sequences) are given for snowmelt prior to PMP,
two sets of wind criteria are also necessary since the pra—PHP‘synoptic
situation favoring high temperatvces differs from the criteria favoring
high dew points. The recommended winds, tables 2 ;nd 3, are given by
c elevation bands. Iﬁ the high dew-point case, table 2, (where éynoptic
exist

conditionsfavoring maritime influences prior to PMP), the same wind

for 4-days prior to PMP is appropria’z.

All of the winds presented in tables 2 and 3 have been adjusted for
applicability over a snow surface. Although a seasonal variastion in the
high dew point wind criteria is realistic for the preseunt tentative

critaria, they are considered applicable te May and June.

Snowmelt Winds During the PMP

AR % SR

o Wind eriteria for the 3-day PMP are the same for both the high

temperature and high dew point sequences. They are shown in table 4.

€
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Snow Pack Availabie for Melt

Some work was done in determining the mean 2nd maximur October-April
precipitation of record for the available pracipitation stations.
These stations and other data are tabulatedé in table 5. The drainages

and available stations are shown in figure 1

A 3
-

Table 5 élso shows the years of record available for October-April
precipitaticn,‘as well as a column labelsd "synthetic October-April.
precipitation.” This gives the sum of tke zreatest October, greatest
November, etc., to the greatest April preeipitation total from the
available record. These synthetic October-inril precipitation values

~and the means are plotted on figure 1.

Approximately 9 years of snow course data ara availabla for 14 locations
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in and surrounding the Susitna drainage. From these records, the greatest
water equivalents were plottad on a map. These ried from a2 low of

s o e = .
6 inches at Oshetka Lake (elevation 2930 £t} to an extreme of 94.5 inches

at Gulkana Glacier, station C (elevation 6220 ft). A smooth plot of all

maxima against elevation gave a method of determining depths at other

o . B N - -
e, S o . L S - 8
oo R e L LR R AL B

elevations. Figure 2 shows resulting smeooth water equivalent:s based on

smoothed élevation contours -and this relatSom.

Some additional guidance could be obtained Izom mean annual precipitation

-

maps. One such map available to us is irn ¥0AA Technieal Memorandum NWS .

AR510, "Mean Monthly and Amnual Precipitatiom, Alaska.” The mean annual
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of this report covering the Susitna draimags is shown in figure 3.
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Also on this figure is shown the mean runoff for three portions of

the Susitna River drainage based on the yezrs of record showe. No
adjustment has bezen made for evaputranspirztion or any other losses. This

indicates thst the actual mean annual precipitation is probably greater

than that given by NWS AR-10.

Conclusion. Time hasn®t allowed checks, ewaluation, and comparison of
the several types of data suﬁmarize& here. It appears the "syntheiic

Qctober-April precipitacion™ generzlly is I=ss than the maximum depths
over the drainages based on snow course measurements. There depths, or

figure 2, would be considerad the least that could be available for melt

in the spring.

rurther Studies

The variation of precipitation with terrai= features in Alaska is important

but yet mostly unknown and unstudied. More cffor: should be placed on
attempts to develop menn annual or mean seasomal srecipitation maps; at
least for the region of the Susitna River. Some IO years of data at about
a dozen or so snow courses could be used in this attempt, as well as

s-ream runoff wvalues.

Some work has been done toward estimating maximm depth-area~duration
values in the August 1967 storm; an importzzt input to the present
estimates. Attempts should be made to carzy out = complete Part I aqd
Part II for this storm, although data are sparse =nd emphasizing the use of

streamflow as a data source.
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The objective of these two studies with regard to the Susitna drainages
is to attempt a better evaluation of tcrographic effects, and to nake

a better evaluation of snow pack availa®ls for melt.

Study of additional storms could give some important conclusions and
guidance on how moisture is brought up the Cook. Imlet to the Talkeetna

Mountains and how these mountains effzer- the moisture.

Snowmelt criteria in this quick study is limited to 7 days. écnsiderably
more work needs to be done to extend this to a longer period. Then we
would need to emphasize compatabilitw of 2 large snow cover and high
temperatures. More known periods of high snowmelt runoff need to be

studied to determine the synoptic wvalces of the meteorological parameter

S.
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Table 1

General level of PMP estimates for &
Susitna River draimages

Drainage Area
Number {sa mi)

1 ~ 1260
2 4140
5180

5810

For 24-hr PMP, multiply 72-hr value by 0.860.
For 6-hr PMP, multiply 72-hr value by 0.30.

PMP for intermediate durations may be obtained from a plotted smooth
curve through the origin and the 3 valuss spaciified.

Table 2

Snowmelt Winds preceding PMP for Susitnma Basins
for high dew point segremnce

Elevation Paily ¥Wind speed*®
(fr) {=ch)

sfc 8
1000 9
2000 2

3000

4000

5000

6000

7000

8000

9000
10,000

]

*For each of the 4 days preceding .the 3~dz7 PIP.
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Elevation (ft)

'-ll'f

Table 3

Snowmelt winds preceding PXP for Susitna Basins

for high temperature seguence

Daily wind speed {(mph)
Daw orior to 3-davy PMP

sfe

1000
2000
3000
4000
5000

6000

7000
8000
$000

10,000

f Elevation (ft)

sfc
1000
2600
: 3000
e 4000
5 5000
6000
7000
8000
9600
10,000

1st

2nd

3rd 4th

10
10
11
12
13
13
14
15
16
le
17

Table &

13
i3
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Winds during 3-day PMP

Day of

Wind speed (mph)

maximum PP

Day of 2nd
highest PMP

Day'of 3ra
highest PMP

12
14
19
29
42
56
58
62
64
68
70

.
10
14
21
31
42
44
46
48
51

12
18
27

38
40
41
44
45
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: Table 5 ‘
lé, Stations with Precipitation Records in and surrounding the
s Susitna Drainage
Mean Number
Yrs of record for Maximws of months for Synthetic . Maan
complete Oct,-Apr. obs. Oct- Yr of synthetic Oct,~ Oct,~Apr. Oct.~Apr,
Station Elevation precipltation Apr. prec. Maximum  Apr. season precip. - Prewmip.
N (ft.) (in.) (in.) - En.)
Susitna Meadows 750 | 4 17.18 70-71 4 23,18 13,77
Gulkana | 1572 18 6.77 56-57 18 12.68 4.19
Paxson 2697 2 8.42 43-44 6 14,25 T84
. Trims Camp 2408 3 23.26 59-60 5 35,82 15.3
S Summit 2401 10 14,00  51-52 20 26,59 7.93
- Talkeetna 3435 35 21.17 29-30 37 40,39 12.26

Sheep Mountain 2316 13 11.91 . 59-60 12 18.42 4.78
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Figure 1,--Drainage outlines and October~-April precipitation in inches‘
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APPENDIX C

SUSPENDED SEDIMENT GAGING STATIONS (3)
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0500 SEDIMENT DISCHARGE

SuSpendedq sediment concentration (mg/l) suspended sediment
discharge (tons/day) and suspended sadiment particie size analysis
data have been collected by the U.S. Geological Survey (USGS)
and R&M Consultants (R&M) at several sites within the Susitna
River Basin. The locations where this information has been
collected are listed below. All of the data, except 1980 data
coliected by the USGS, are on file at R&M Consultants.

Unless indicated by agency name in parentheses following the

period of record, all data have been collected by the USGS.

Iindex
No. ' Description
0510 Susitna River near Denali - USGS Station 15291000
Sediment Concentration and Sediment
Discharge: 1958-1979
1980: May 22
June 24
July 22
August 2
October 1
Particle Size Analysis: 1958-1980
0515 Maclaren River near Paxson - USGS Station 15291200

Sediment Concentration and Sediment
Discharge: 1958-1968, 1974-1975

Particle Size Analysis: 1958-1S67, 1974-1975




No. ‘ , Description
0520 Susitna River near Cantweill - USGS Station 15291500

Sediment Concentration and Sediment
Discharge: 1962-1972

1980: September 5 {R&M)
September 17 (R&M)
October 17 (R&M)

K
- 5 g AR RO AR
. B o DU B
S fooe DA L9 .
e S R A R

[ X |

" ESEINEY PRI IR R e e e e e g EL R ARSI P U

PIOVE) N i . ™ g . . e . a0 .
A T S . . . v . B

Particle Size Analysis: 1962-1972, 1980

0525 Susitna River above Portage Creek near Gold Creek -
USGS Station 624941149221500

Sediment Concentration and Sediment
Discharge: 1977

S e

Particle Size Analysis: 1977

0540 Susitna River at Gold Creek - USGS Station 15292000

Sediment Concentration and Sedinﬁent
Discharge: 1952-1957, 1962, 1967, 1874-1979

1980: May 14
August 19
October 7
October 16 (R&M)

Particle Size Analysis: 1953, 1955-1857, 1962, 1974-1980

3

0545 Chulitna River near Talkeetna - USGS Station 152é2400

Sediment Concentration and Sediment
Discharge: 1967 - 1972

1980: May 21
June 3
June 23
July 17
September 1
September 30
October 22

Particle Size Analysis: 1967-1972, 1980

T




Description

Taikeetna River near Talkeetna - USGS Station 15292700

Sediment Concentratian and Sediment
Discharge: 1966-1979
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1980: February 15
April 11
May 15
July 3
July 14
August 14
October 8

Particle Size Analysis: 1966-1980

Susitna River at Sunshine - USGS Station 15292730

Sediment Concehtra‘tion and Sediment
Discharge: 1971, 1977

Particle Size Analysis: 1971, 1977

Montana Creek near Montana - USGS Station 152982800
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Sediment Concentration and Sediment
Discharge: 1970-1971, 1973

R
)

Particie Size Analysis: 1970-1971, 1973

Deception Creek near Willow - USGS Station 15294010

Sediment Concentration and Sediment
Discharge: 1978-1980

Skwentna River near Skwentna - USGS Station 15294300

Sediment Concentration and Sediment
Discharge: 1967~1968, 1974-1975

1980: June 12
August 21

. o .:‘ .. " Lo ‘ - . f

Particle Size Analysis: 1967-1968, 1974-1975, 1980
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No. Description

0575 Yentna River near Susitna Station

‘

Sediment Concentration and Sediment
Discharge: to begin 1981

]
B

0530 Susitna River near Susitna Stétion -
USGS Station 15294350

Sediment Concentration and Sediment
Discharge: 1975 - 1979

1980: February 12
March 12
June 16
July 30
October 10

Particle Size Analysis: 1975 - 1980
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APPENDIX D

WATER QUALITY - STATIONS AND PARAMETERS (3)




0300 WATER QUALITY

Water quality data have been collected by the U.S.

Survey and R&M Consultants at severai
River Basin.

Geological

sites within the Susitna
The locations for which this information is available

and the period of record at each site are given below. Since the

measurements are only taken periodically the number of measure-
ments,

timing and specific parameters measured vary from year to
~year at any given station.

- m
v

A list of water quality parameters that
have been measured By the USGS and R&M are included at the end

of this appendix.

°

S s

Uniless indicated by the agency name in parentheses following the

period of record, data have been collected by the USGS.

Data collected by the Alaska Department of Fish & Game are all

included in Appendix I, Therefore, they have not been listed

again in this section.

oy

The data listed in this section are all on file at R&VI Consultants

according to index number and name, except where dates are

Most of the data are also available
through the U.S. Geologilca‘! Survey.

marked by an asterisk.
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Index
No. Description

0310

Susitna River near Denzii - uUsas Station 15297000

Period of Record: 1957-1961, 1968, 1976

Raft Creek near Denali - USGS Station 152981100

Period of Record: 19872
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Descripiion

Clearwater Creek near Paxson -
USGS Station 630230146530000

Period of Record: 1958%

Maclaren River near Paxson - USGS Station 15291200

Period of Recorc!: 1958-1961, 1967-1$68, 1975

Little Oshetna River near Eureka -
USGS Station 621130147391500

Period of Record: 1953%

Susitna River near Cantwell - USGS Station 15291500
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Period of Record: 1967-1970

g

1980: June 19 (R&MW)
August 8 {(R&M)
September 5  (R&M)
September 17 (R&M)
October 17 (R&M)

a

/4

Susitna River near Watana Damsite - R&M wQ-1

Period of Record: October 1980 - Present ('R]&M)
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Susitna River above Portage Creek near Goid Crezk -
USGS Station 624941149221500

-

Period of Record: 1977

Gold Creek at Gold Creek - USGS Station 524606149412500
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Period of Record: 1977%




_No. , Description

0340 Susitna River at Gold Creek - USGS Station 15292000

Period of Record: 1949-1958, 1967-1968, 1975, 1977

1880: May 2
August 8 - (R&Wm)
August 19
October 7
Octcber 14 (R&M)

0345 Chulitna River near Talkestna - USGS Station 15292400

Period of Record: 1958-1959, 1967-1968, 1970 .

0355 Talkeetna River near Talkeetna - USGS Station 15292700

Period of Record: 1954, 1967-1980

0380 Susitna River at Sunshine - USGS Station 15292780

Period of Record: 1975, 1977

0361.1 Montana Creek near Montana - USGS Station 15282300

Period of Record: 1971-1972

0361.2 Sheep Creek at Highway near Willow -
USGS Station 615945150024300

Period of Record: 1972

0361.3 Caswell Creek near Caswell - USGS Station 15293000 B

s

Period of Record: 1972

- 0361.4 Kashwitna River near Willow -
USGS Station 615535150041500

Period of Record: 1972.




Description

Willow Creek at Upper Bridge near Willow -
USGS Station 614522149401700

Period of Record: 1972

Willow Creek at Hatcher Pass Road near Wiilow -
USGS Station 15294002

Period of Record: 1978-1980

Willow Creek near Willow - USGS Station 15294005

Period of Record: 1972

Willow Creek below Canyon near Willow «
USGS Station 614607149552000

Period of Record: 1972
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Willow Creek at Parks Highway near Willow

“rwg

Period of Record: 1972

Deception Creek near Willow - USGS Station 15294010

Period of Record: 1978-1980

Deception Creek at Mouth near Willow -
USGS Station 614552150021000

Period of Record: 1972
Deception Creek above Tributary near Houston -
USGS Station 15294009

Period of Record: 1978-1980

0363.2 Deception Creek Tributary near Houston -
| USGS Station 15294008

Period of Record: 1978-1980
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Description

Skwentna River near Skwentna - USGS Station 15294300

Period of Record: 1959, 1961, 1957-1968

Yentna River neax; Skwentna -
USGS Station 615815151070000
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Period of Record: 1955%

Susitna River at Susitna' Station - USGS Station 15294350

Period of Record: 1955, 1970, 1975-1979

1880: February 12
March 12
June 16
July 390
October 10
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0400  WATER TEMPERATURE

Water temperature data have been collected by the U.S. Geplogical

Survey, R&M Consultants and Ajaska Department of Fish and Game

(ADF&G) at many locations within the Susitna River Basin. The

locations for which this information Is available and the period of

record at each site are given below. Continuous water tempera-

ture records are generally available for cpen-water months only,

but the length of record will vary for each site from year to vear.
Data collected by ADF&G have all been included in Appendix C.

Therefore, they have not been listed again in this section. It

should aiso be noted that instantaneous temperature measurements
have been taken and may be found
published by the USGS.

L ]

in the water quality records

Unless indicated by agency name in Parentheses following the

period of record, all data have been collected by the USGS.

The data listed in this section are on file at R&m Zonsultants

according to index number and name, except 1980 data collected by
the USGS and Talkeetns River data from 1954,

Index
No. Description
0410 Susitna River near Deralj - USGS Station 15231000

Water Temperature Record: 1974 - 1980

Temperature Cross Sections: 1980: May 22

June 24
July 22
~August 26
October 1
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Index

~ No. | __Description

0415 Maclaren River near Paxson - USGS Station 15291200

Miscellaneous Water Temperatures: 1980

0420

Susitna River near Cantwell - USGS Station 15291500

Water Temperature Record: May 1980 - Present

0430 Susitna 'River near Watana Damsite

Water Temperature Record: October 1980 - Present
(R&M)

0440 Susitna River at Gold Creek - USGS Station 15292000

Water Temperature Record: 1957, 1974-1980

Temperature Cross Sections: 1980: May 14
. July 2
August 19
October 7
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. Miscellaneous Water Temperatures: 1980 (R&M)
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0445 Chulitna River near Talkeetna - USGS Station 15292400

Water Temperature Record: to begin 1981

Temperature Cross Sections: 1980: June 3

July 17
September 1
October 22

Miscellaneous Water Temperatures: 1980
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Description

Talkeetna River near Talkeetna - USGS Station 15292700
Water Temperature Record: 1954
Temperature Cross Section: 1980: April 1
April 22
May 23
June 30
July 10
July 28
July 29
September 9
October 15
Susitna River near S.unshine - USGS Station 15292780

Weter Temperature Record: proposed 1981

Willow Creek near Willow - USGS Station 15294003

Water Temperature Record: 1978-1979

Deception Creek near Willow - USGS Station 15294010

Water Temperature Record: 1978 - Present

Skwentna River near Skwentna - USGS Station 15284300
Miscellaneous Water Temperatures: 1967~-68, 1974-75

Temperature Cross Sections:. 1980: April 14
June 12
August 21
October 17

Yentna River near Susitna Station

Water Temperature Record: to begin 1981

Susitna River at Susitna Station - USGS Station 15294350

Water Temperature Record: 1975 - Present
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WATER QUALITY PARAMETERS
THAT HAVE BEEN SAMPLED BY THE USGS
WITHIN THE SUSITNA RIVER BASIN

Site Parameters

Available for each sample

Instantaneous Stream Flow (cfs)
Occasionally available for sample
Sampling Depth (ft)

Stream Width (ft)
Percent of Total Depth

Sample Location in Cross Section (ft from left bank)

Physical Parameters

Color (Platinum - Cobalt Units)’
Hardness (mg/! as CaCOS)

Hardness, Noncarbonate (mg/!l as CaCOS}
Methylene Blue Active Substance

pH

Solids, Dissolived (tons/day, tons/ac-ft)

=




Solids, Dissolved Residue st 105°C (mg/1)
Solids, Dissolved Residue at 180°C (mg/1)
Solids, Suspended Residue at 180°C (mg/1)
Specific Conductance (Micromhos/centimeter)
Temperature, Instantaneous (°C)

Turbidity (Jackson Turbidity Units)

inorganic Parameters

Alkalinity {mg/I as CaCOS)

Aluminum, Total Recoverable (ug/1 as Al)
Arsenic, Dissolved (ug/l as As)

Arsenic, Total (ug/l as As)

Arsenic, Total Suspended (ug/l as As)
Barium, Dissclved (ug/l as Ba)

Barium, Total Recoverable (ug/l as Ba)
Beryllium, Dissolved (ug/! as Be)
Bicarbonate (mg/l as HCO3)
Boron, Dissolved (ug/l as B)
Cadmium, Dissolved (ug/l as Cd)
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Cadmium, Total Recoverable (ug/l as Cd)
Calcium, Dissolved (mg/! as Ca)

Carbon Dioxide, Dissolved (mg/! as COZ)
Carbonate (mg/l as COS) |

Chloride, Dissolved (mg/! as CI)

Chromium, Dissolved (ug/l as Cr)
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Chromium, Dissolved Hexavalent (ug/! as Cr)
Chromium, Suspended Recoverable (ug/l as Cr)
- Chromium, Total Recoverable (ug/i as Cr)
Cobalt, Dissolved (ug/l as Co)

Copper, Dissolved (ug/! as Cu)

Copper, Total Recoverable (ug/l as Cu)
Cyanide, Total (mg/i as Cn)
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Fluoride, Dissolved (mg/l as F)

iron (ug/! as Fe)

Iron, Dissolved (ug/l as Fe)

Iron, Total Recoverabie (ug/i as Fe)

Lead, Dissolved (ug/i as Pb)

Lead, Total Recoverable (ug/i as Pfo)‘

Lithium, Dissolved (ug/l as Li)

Magnesium, Dissolved (mg/l as Mg)

Manganese (ug/l as Mn)

Manganese, Dissolved (ug/l as Mn)

Manganese, Total Recoverable (ug/l as Mn)
Mercury, Dissolved (ug/i as Hg)

Mercury, Total Recoverable (ug/! as Hg)
Molybdenum, Disscived (ug/! as Mo)

Molybdenum, Total Recoverable (ug/i as Mo)

Nickal, Dissolved (ug/kl as Ni’)

Nickel, Total Recoverable (ug/i as Ni)

Nitmgen, Dissolved Ammonia (mg/! as N, mg/! as NH4)
Nitrogen, Dissolved Nitrate (mg/l as N, mg/l as NO
Nitrogen, Dissolved Nitrate + Nitrite (mg/l as N)
Nitrogen, Totai (mg/| as NO3)

Nitrogen, Total Ammonia (mg/! as N)

3)

Mitrogen, Total Ammonia + Organic (mg/! as N)
Nitrogen, Total Nitrate (mg/! as N, mg/! as ,Nos)
Nitrogen, Total Nitrate + Nitrite (mg/! as N)
Nitrogen, Total Nitrite (mg/l as N)

- Nitrogen, Total Organic (mg/l as N)

Oxygen, Dissolved (mg/l, percent saturation)
Phosphate, Dissolved Ortho (mg/I as’PO4)
Phosphate, Total (mg/l as PO4)

Phosphorus, Total (mg/l as P)

Phosphorus, Dissolved (mg/! as P)
Phosphorus, Dissolved Ortho (mg/! as P)

Potassium, Dissolved {mg/! as K)




Selenium, Dissolved (ug/! as Se)
Selenium, Total (ug/! as Se)
‘Silica, Dissalved (mg/! as 5102)

Silver, Dissoived (ug/l as Ag)

Silver, suspended recoverable (ug/l as Ag)
Silver, total recoverable (ug/! as Ag)

Sodium Adsorption Ratio

Sodium, Dissolved (mg/! as Na)

Sodium, Percent

Sodium + Potassium, Dissolved (mg/! as Na)
Strontium, Dissolved (ug/l as Sr)

Sulfate, Dissolved (mg/l as 804)

Uranium, Dissolved - Extraction (ug/1)
Uranium, Dissolved -~ Direct Flourometric (pci/i)
Zinc, Dissolved (ug/i as Zn)

.
. N P
) ) - L I
. SRUPLIIES
1 . . . et ~
T e e Craawed i) el S L S AN I T R e e e s o

Zinc, Total Recoverable (ug/!l as zZn)

Organic Parameters

Aldrin, Total (ug/l)
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Aldrin, Total in Bottom Material (ug/kg)
Biochemizal Oxygen Demand, Five Day (mg/!)
Chiordane, Tatal (ug/1)

Chlordane, Total in Bottom Material (ug/kg)
2,4-D, Total Cug/1) '

2,4-D, Total in Bottom Material (ug/kg)
DDD, Total (ug/l)

DDD, Total in Bottom Material (ug/kg)
DDE, Total (ug/l)

DDE, Total in Bottom Materiai (ug/kag)
DDT, Total (ug/l)

DDT, Total in Bottom Material (ug/kg)
Diazinon, Tota! (ug/i)
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Dieldrin, Total (ug/l) )
Dieldrin, Total in Bottom Material (ug/kg)
- Endosuifan, Total (ug/1)
Endosulfan,. Total in Bottom Material (ug/kg)
Endrin, Total (ug/l)
Endrin, Total in Bottom Material (ug/kag)
Ethion, Total (ug/1)
Ethion, Total in Bottom Material (ug/kg)
Heptachlor., Total (ug/l)
Heptachlor., Total in Bottom Material (ug/kg)
Heptachior., Total Epoxide (ug/l)
Heptachlor., Total Epoxide in Bottom Material (ug/kg)
tindane, Total (ug/l)
Lindane, Total in Bottom Material (ug/kg)
Malathion, Total (ug/l)
Malathion, Total in Bottom Material (ug/kg)
Mirex, Total (ug/l)
Napthalenes, Total Polychior (ug/l)
Parathio;':, Total (ug/!)
Parathion, Total in Bottom Material (ug/kg)
Parathion, Total Methyl (ug/l)
Parathion, Total Methyl in Bottom Material (ug/kg)
PCB, Total (ug/l) \
PCB, Total in Bottom Material (ug/kg)
PCN, Total in Bottom Material (ug/kg)
Perthane, Total (ug/1)
Phenols (ug/!l)
Silvex, Total (ug/l)
Silvex, Total in Botfom Material (ug/kg)
2, 4, 5 - T, Total Cug/t)
2, 4, 5 - T, Total in Bottom Material (ug/kg)
Toxaphene, Total (ug/1)

Toxaphene, Total in Bottom Material (ug/kg)
Trithion, Total (ug/l)
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Trithion, Total in Bottom Material (ug/kg)
Trithion, Total Methyl (ug/l)

Trithion, Total Methy! in Bottom Material (ug/kg)
Vanadium, Dissolved (ug/! as V)

Radioactive Parameters

. Alpha, Dissolved Gross (pci/l as U-NAT, ug/l as U-NAT)

Alpha, Total Suspended Gross (pci/i as U-NAT, pci/g as
U-NAT, ug/! as U=-NAT)

Beta, Dissolved Gross (pci/l as Cs-137, pci/l as Sr/Yt - 90)

Beta, Total Suspended Gross (pci/l as Cs-137, pci/g as
Sr/Yt - 90, pci/g as Cs-137)

Radium 226, Dissolved - Random Methaod (pci/l)

Coliform Bacteria

Coliform, Fecal - 0.45 UM-MF (Cols./i00 mli.)
Coliform, Fecal - 0.7 UM-MF (Cols./100 ml.)

Coliform, Streptococei Fecal (Cols./100 mi.)

Coliform, Streptococci Fecal - KF Agar (Cols./100 ml.)
Coliform, Total - Delayed (Cols./100 mli.)

Colifornr, Total - Immediate (Cols./100 mi.)
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Climate Paréme’cers Measured

Wind Direction
Wind Spead
Temperature
Relative Humidity
Solar Radiation
Precipitation
Feak Wind Gust

Water Quality Parameters Measured

CLIMATE AND WATER QUALITY
PARAMETERS MEASURED BY R&M

Field:

Dissolved Oxygen
pH

Conductivity
Temperature
Carbon Dioxide
Alkalinity
Settleable Solids

Laboratory: ©

Turbidity

Total Dissolved Solids
Total Suspended Solids
Total Phosphate

Kjeldahl Nitrogen

Total Nitrogen

Nitrate Nitrogen
Ammonia Nitrogen
Chemical Oxygen Demand
Hardness

Chioride

Color

Sulfate )

ICAP Scan(”

Uranium

Radioactivity, Gross Alpha
Organic Chemicals

Total Organic Carbon
Total Inorganic Carbon

ICAP Scan includes:

Silver
Aluminum
Arsenic
Gold
Boron
Barium
Bismuth
Calcium
Cadmium
Cobalt
Chromium
Copper
lron
Mercury
Potassium
Magnesium
Molybdenum
Sodium
Nickel
Manganese
Phosphorus
Lead
Platinum
Antimony
Selenium
Tin
Strontium
Titanium
Vanadium
Tungsten
Zinc
Zirconium




APPENDIX E

MISCELLANEOUS CORRESPONDENCE AND

MINUTES OF MEETINGS WITH VARIOUS AGENCIES




ENGINEERS
GCEDLOCISTS

PLANNENS

SURVEYORS

April 2, 1980 R&M No. 052303
Acres American, Inc. l{{?i%"o '
The Liberty Bank Building

Main @ Court
Buffalo, N.Y. 14202

Attention: G. Krishnan

Re: Water Quality Program - Meeting with Alaska Department of Con-
servation

Dear Mr. Krishnan:

On March 28, 1980, a meeting was held with Dave Sturdevant (ADEC)

~concerning the Susitna Project water quality program. Present were Jim

Landman, Larry Pederson and Brent Drage. The meeling addressed the
present status of the Susitna Project water quality program and a request by
ADEC, that they be kept informed on the Susitna project progress.

Attached is an informal response by ADEC to the Water Quality Program as
outlined in the P.0.S. We explaired that the Water Quality Program is
currently under revision and once it is finalized we wnuld send ADEC a
copy. After describing our program and quality control procedures, he
appeared to be satisfied. We are entering him on our Data Index
Distribution mailing list so that ADEC will be kept abreast of our progress.

Very truly yours,

R&V CONSULTANTS, INC.

wa ',r,,/)
: <2§<Z,j7u,/../~—-y’;__

Brent T. Drage, P.E.
Susitna Project Coordinator
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FROM:

.

; DATE: L
Dave Sturdevant : March 14, 1980 ;
Management & Technical Assistance FILENO: k
TELEPHONE NO:
, Comments - Acres POS
SUBJECT: Susitna Hydro Development

o

The following comprise a summation of comments regarding the water
quality section of Acres American plan of study (P0OS} for Phase I
Feasibility Studies of the Susitna Hydroelectric Project.

1. The POS recognizes the inter-relationship between water quantity
and water quality.

2. Definitions of summer and winter should be mores clearly defined,
utilizing break-up and freeze-up as transition boundaries.

3. USGS will monitor igaperature on a continuous basis. This will
‘be essential for permit and certification purposes. 2n under- !
standing of natural temperature variation will be valuable.

4. Due to the glacial origin of the Susitna River, curbiditv IE
should be monitored on more fraquent intervals thxough the
summer months, including data at peak flow periods.

5. Field instrumentation should be clearly established, including
models and degree of precision expacted for each parameter.
Methodology for each parameter should be established and
clearly referenced. It should be EPA approved or meet
specification guidelines.

6. In order to assure accurate and reliable data, Acres should
include an outline of their gquality control program for each
parameter to be monitored. How often will the instrument be
calibrated? What approach will be taken with regard to
standard and reference materials? Each parametexr should
institute some plan for quality control over the results.

7. Methodology utilized in the collection and transport of !
samples from the sampling point to the location for analysis
should be clearly defined, including sample container prep- =
aration. : E B

8. It is unclear as to what is peant by total nitrogen on pg. B
5-56. Nitrate (NO3) and nitrite (NO2) nltrogen would be more :
valuable for monitoring productivity. It is the soluble, lnorganLc li g
nitrate (NO3) nitrogen that is utilized by the aguatic primary

producers. Total kjeldahl nitrogen will monitor the degree
~of organlc decomposition present.

9. It would be valuable to acquire background data regarding
nitrogen gas. Nitrogen supersaturation is a problem associated
with large scale dams. The potential has been addressed in the

POS. throuah encineering design considerations.
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Dave Sturdevant page 2 March 14, 1980

10. Methodology for total dissolved and suspended solids should
be defined, referred to 1in Standard Methods (14th ed.)} as total
filterable and non-filterable residues. Exccedingly high residue
levels can produce interference in filtration, and drying.

11. The *vpe of trace metals to be analyzed should be specified,
including methodology, equipment and degree of precision.

12. A biological inventory should be established through coordi-
nation with respective resource agencles, so ADEC can determine

what species and life stages are most biologically important
and sensitive.

-
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DEFPARTMERT OF FISH AND GA ME /

January 31, 1580

¥r. Bdvard Raed ;’B
Terrestrial Ecvirommental Specialists Ine. RZ:.g.077

R.U. 1, Box 388 i
Phoemix, Rew York 13135 5 : §W

Dear Ed:

We reviewved the hydrolegy section of the original Acres P.0.S. o
determine 4f the planuoed climatelogical sonitoring efforts would be
adequate for big game stodiss. We coneluded that additicuel stations
will be necessary. The enclosed »ap indicates approximate locaticnse
ve recomaend. We suggest uge of the stardard Soll Conservation Ser-
vice 2now course and recommend thet snow courses be Tuk at all climg-—
tological stations.

I suggest that other projects, pexticnlarly furbearers, may have addi-
ticoal needs. A coordicated approach would ba most efficient. We
vouid appraciate it if you would have the bydrologists review cur
proposal alcng with ochers. Wa are villing to modify cur requeat
somevhat if necessary and wiil participate in zome of the field
activities suck as setting up stations and at least some data gather~
ing.

W& vill also need aore snow data downatrTeas, but want to wait wil
we hzve identified potential sites for detailed vegetation stodies.
These sites will probably be more sccessible than those upstresm snd
less expansive to opexate.

We had a2 good meeting with Jay after we left Pairbanks. It will take
8 while to work everything ont and we still aren’t sure 1f £t will

Be possible to do all that we would like. Eovever, I think we agreed
ca how to approach things and established a good alr of cooperartiom.
Next time we put the squeeze on you we will probably be s joint Alaska
Department of Pish and Cage - University of Alasks effort.

The encloged schedule is preliminary and just deals with major field
activities. We will refine ir as we go along and supplement 12 4n cur
menthly reports.

Sincerely,

n »
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MINUTES OF MEETING

held at the offices of
USGS, Anchorage, Alaska

on Friday, February 7, 1980.

PRESENT:

February 11, 1980

P5700.14.07
P5700.14.03

¥ir. Don Baxter APA (Project Enginear : B
Mr. Brent Drage R&M Consultants ' | B
Mr. Ian Hutchison AAI Consultants
- Mr. Tom Trent ADF&G
Mr. Richmond Brown USGS (Associate District Chief)
Mr. Bob Madison USGS )
Mr. Bob Lamke USGS
Mr.-Bill Long AK. DGGS : ®
Mr. George Clagett Soil Conservation Service i
Mr. Larry Leveen USGS | -
Mr. Harry Hulsing USGS (AK. District Chief) e
~Mr. Brent Petree AK. DNR ' K

wle. SRl .

1. Presentation of Meeting Agenda (Don Baxter, APA)
%

1.1 Attachment 1 lists Agenda

2. Rules of USGS Participation in Hydrologic Data Collection Programs 53
(Harry Hulsing, USGS)

2.1 USGS can only cooperate with State or other government agencies Je
(i.e., not private consultants)

2.2 Constraints: USGS basic responsibility is regional assessment if
water resources (i.e. not site specific work.) They must satisfy
this responsibility in any cooperative program.

2.3 The State G and GS (Geologic and Geophysical Survey) is the designated
agency for cooperative long term programs.

2.4 Currently USGS only has sole Federal funding to operate approximately
30 gaging stations in Alaska. The rest of the stations are run as
cooperative programs., v

2.5 In presenting new cooperative programs for funding the need for the
information must be emphasized.

3. Current USGS Program in The Susitna Basin

3.1 Summary sheet was tabled by USGS. See attachment 3

4. Qutline Of The Hydrologic Data Collection Program Contained in the Acres ,;L

PGS (Brent Drage, R&M - see attachment 2.) General comments by the USGS
was as follows:

4.1 Vee Site Gage (Cantwell) - could be of interest to USGS only if we

L ensured it was not drowned out by reservoir
i | - at Watana. |
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*

Watana/Devil Canyon Sites - site specific,of no interest to USGS.
They did not feel discharge would be
required at Devil Canyon.

Maclaren at Paxson - USGS interested but would perhaps consider
relocating further downstream at some
future date.

Susitna at Denali - Bad gaging site. Not of major interest.
USGS are interested in gaging other tributaries such as the Tyone river.

USGS amenable to go along with temporary locations for first part of progra
and to relocate to permanent sites at a later stage.

Sediment gaging - No need to collect sediment data the way
it has been done in the past, i.e. more
or less random sampling. This has led to
most data points being on the recession
1imb of the hydrographs and therefore not
ideal for defining the sediment: discharge
curve. Event type data collection is
required to improve the current sediment:
discharge curve, (i.e. intense monitoring
during a range of storm or major runoff
events. )

4.8 Water quality - In general same comments as above. There
is no need for extensive in-organic water
quality data collection. They believe it
would require a large expenditure to achieve
more comprehensive information on nutrients
and suggest programs be geared to study
particular problems; e.qg.
DO - Critically low in late winter, may be
problem downstream fiom reservoirs.
Fe - Reducing environment created under ice
cover due to Fe in solution; once ice
disappears Fe goes back into bottom sediments.

USGS Participation in Pronosed Hydrologic Data Collection Program

571 USGS sees problems in obtaining additional funding for cooperative
programs.

5.2 Attachment 4 was produced jointly at the meeting and lists all potential

-

gaging sites and indicates which of these the USGS has no interest in.

USGS indicated they would review this table and respond in writing to
APA outlining which of the remaining stations they could service as
part of a cooperative program and what funds would be required.

4 ‘ m m m m m M
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page 3

Note: Attachment 4 also includes the three “"Southern Tributaries”;
i.e., the Deception and Willow Creeks and the Deshka River. It was
agreed that these would be treated seperately under the auspices of
the environmental task. {Task 7 in the POS)

5.5 Any cooperative program should be finalized as soon as possible so
that it can be submitted for funding.

SCS Participation in Hydrologic Data Collection Program

6.1 George Clagett informed the meeting that U.S. Corps funding of the
existing course stations in the basin had been withdrawn. No
February i, 1980 survey was undertaken.

To reinstate and complete this winter's program SCS would require
approximately $3000 and the support would have to be finalized before
the end of next week (i.e. Friday, February 15, 1980.)

George Clagett agreed to send a letter to APA indicating what the
requirements of the SCS are to: 1) complete this winter's program,
2) .expand this winter's program to include the proposed additional
stations mentioned in the Acres POS. (confirmed in subsequent
telephone conversation between R&M and SCS, 2/8/1980.

DNR Participation in Hydrologic Data Collection Program

This matter was not pursued because of Tack of time.

Reported by g
IH/ja I. Hutchison

cc: B. Drage
D. Baxter
File
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SUSITNA HYDROLOGIC
DATA COLLECTION

AGENDA

N .
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1. Introduction\ )

!

Don Baxter -~ Alaska Power Authority
Brent Drage - R&M Consultants

2. Hydrologic Data Collection Program as envisaged December, 3
1976%.

. Streamflow

. Sedimen

. Chemical Water Quality
. Snow Surveys

3. Summary of U.S.G.S., S.C.S. and D.N.R. comments.
Participation by U.S.G.S., S.C.S. and D.N.R.

. Installation '
. Monitoring u
. Equipment and Supplys . -
. Schedule
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SUSITNA HYDROELECTRIC PROJECT
HYDROLOGIC DATA COLLECTION STATIONS

Stream Gaging Stations

Susitna Near Denalin_ 15291000
Maclaren Near Paxon 15291200
Susitna at Vee

Susitna at Watana

Susitna at Devil Canyon

Susitna at Gold Creek 15282000
Chulitna near Talkeetna

Talkeetna at Talkeetna 15292700
Susitna near Parks Highway Bridge

Yentna near Susitna Station

Susitna at Zusitna Station 15294350

y R S .
H Leiets
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Sediment Gaging Stations

Susitna near Denali
Maclaren near Paxon
Susitna at Vee

Susitna at Gold Creek
Chulitna near Talkeetna
Talkeetna at Talkeetna
Susitna near Susitna Station

Chemical Water Quality Stations

Susitna at Vee

Susitna at Watana

Susitna at Devil Canyon
Susitna at Gold Creek
Talkeetna near Talkeetna
Susitna near Susitna Station

*Data Currently Being Coliected by U.S.G.S.
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CLIMATE DATA STATIONS (3)
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10/17 - Present

! ' CLIMATIC STATIONS IN THE SUSITNA BASIN
i Index Measured Repcwt1 B
Number Station Name By Available Period of Record
l 0810 Susitna Glacier R&M - 7/20 - 8/7/80
. | 8/7 - 8/14/80
l . 8/28 - Present
‘ 0618 Gracious House NOAA B 1959 - 1978
i 0620 Denali R&M - 7/18 - 8/28/80
8/28 - 72
10/17 - Present
I 0630 Tyone R. R&M - 8/27 - 8/30/80
: 16/17 - Present
i 0640 Kosina Cr. R&M - 8/25 - Present
| 0850 Watana R&M 4/8 - 6/10/80
- | 6/19 - 7/30 -

Devils Canyon. R&M - - 7/17 - 8/28/8Q .

10/16 - Present :\‘

‘ McKinley Park NOAA B 1949 - Present g
Healy 2 " NOAA B 1972 - Present*

0672 Healy Power Plant | NOAA ~ Miscellaneous Wind Data*

0673 Healy Power Plant || . NOAA - Miscellaneous Wind Data* |

0874 Rapids | NOAA - | Miscellaneous Wind Data*
0675 Big Delta NOAA A 1949 - Present*
0676 Paxson | NOAA A 1€22 - Presgent

L NOAA Reports Available:

4  Annual Summary with Comparative Data (see Ref. 11) ' -
B - Annual Climatologic Summary (see Ref. 11)

* Miscellaneous Wind Data




i

B
Index : o Measured ‘Report‘l : = )
Number Station Name : By Available | Period of Recgrd g}
0677 Guikana NOAA A 1849 - Preseht* ;_j
.’ 0678 Summit NOAA A 1946 - Present¥® l ¥
0679 Chulitna R. Lodgs NOAA B 1871 - Present I
0880 Edgemire Lakes . NOAA B 1971 - Present |
: 0681 Chulitna Hwy. Camp NOAA B 1972 - Present g <
0gs82 “. Talkeetna NOAA A 1949 - Present* g f
0683 Willow Hwy. Camp NOAA B 1977 - Present :
0684 Whites Crossing NOAA B 1971 -~ Present I
- 0685 Puntilla NOAA B ® 1949 - Present B
| < 0686 tkwentna NOAA 2 01949 - PfeSent E
" 0687 Anchorage NOAA A 1946 - Present E
i 3
il
1 NOAA Reports Available:
A  Apnnual Summary with Comparative Data E
B - Arnual Climatologic Summary
L * Miscellaneous Wind Data l g
| '
g 1




.‘ l
‘ l
B l
. A
e
-5 N
P
o
v e i
I
R i
. .
N
| : i
ool
s
o l
- K
<
R ’
LIRS
oo

MISCELLANEOUS WIND DATA

Stations: Healy 2, Healy Power Plant I, Healy Power Piant 11

Table containing wind speed percent frequency and cumulative

frequency at one meter per second increments. Table containing

wind direction frequehcy in percent. Table containing wind speed
and joint frequency. -

Station: Rapids

Period summary by combined veiocity groups (7 to 12 observations
daily) covering 1935 - 1941.

Station: Big Delta

Period summary by combined velocity groups ( 1 to 3 observations

daily) covering 1935 - 1941.

Station: Gulkana

Percentage frequency of occurrence, direction by speed groups -

a summary of the data between January 1945 and November 1958.

Station: Summit

- ~

Period ksummary by combined velocity groups (16 aobsarvations
daily) covering 1940 - 1941.
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| Station: Talkeetna

" Period summary by combilaed velocity groups (16 observations
e daily) covering 1940 - 1941.
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APPENDIX H

SNOW SURVEY - STATIONS -
AND PERIOD OF RECORDS (3)
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0800 SNOW SURVEY

Snow depth and water equivalent data have been collected by the
U.S. Soil Conservation Service, the. Alaska Departmient of Fish and
Game and R&M Consuitants. The lacations for which this informa-
tion is available are listed below generally in order from the up-

stream end to the downstream end of the Susitna Basin.

The ADF&G markers have been estabiished for the purpose of
studying the effect of snow depth on game mavements. There are
8 locations each along a tributary stream to the Susitna River with
4 - 6 aerial snow markers at each location. These markers are

placed at different elevations moving up the stream valley.

The cross reference numbers for SCS sites listed on the following

page correspond to map numbers as published in the Snow Survey

Butlletin issued by the Soil Conservation Service. Cross reference

numbers for R&WM and ADF&G snow courses are arbitrary. These

will be changed to map numbers when they are included in the
Snow Survey bulletin. '

All of the data listed can be obiained from the agency responsibie
for the snow course or from R&M Censultants.



Course Name

Cirque

lce Cave

West Fork Gi.*
Crevasse

Mt. Hayes*
Caribou
Malamute

MtL. Deborah
Aurora Peak
East Fork¥
Pyramid

Jatu Pass*
Mbnahan Flats*
Denali*

Butte Creek
Moose

Red Fox

. Clearwater Lake*

Tyone R.*
Lake Louise*
Little Neichina
Kosina Cr.*
Oshetna Lake*
Goose Creek
Coal Creek
Gaging Station Cr.
Jay Creek
Kosina Cr.
Watana Cr.

Fog Cr.

Measurad

By

Cross

Reference

Number

Years of

Previous
Record

Drainage Basin

"R&M
R&M
- R&mMm
- R&M
R&M
R&M
R&M
R&M
R&M
R&M
R&M
R&M
sCs
R&M
R&M
R&M
R&M
SCS
R&M
sCs
SCS
R&M
SCS
ADF&G
ADF&G
ADF&G
ADF&G
ADF&G
ADF&G
ADF&G

w-1
w-2
w-3
S-1
s-2
s-3
S-4
5-5
5-6
E-2
E-1
E-3
25
B-3
B-2
B-1
26
29
31

30

West Fork Gl.
West Fork Gl.
West Fork G.
Susitna Gl.
Susitna Gl.
Susitna GlI.
Susitna Gl.
Susitna GI.
Susitna Gl.
East Fork Gl.
East Fork GI.
East Fork GI.
West Fork Gl.
Susitna River
Butte Creek

Butte Creek

Butte Creek

Maciaren River

. ,

u ml
——— T —— g LR
LIRS . e %
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Tyone River
Tyone River 3
Oshetna R.
Kosina Cr.
Oshetna R. l :ff
Goose Creek -
Coal Creek i

Gaging Station Cr
Jay Creek
Kosina Cr.
Watana Cr,
Fog Cr.

o

* Indlcates site with snow course and aerial stadia marker, all other aerial stadia
markers only.
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Cross Years of
Measured Reference Previous

Course Name By . Number Record Drainage Basin

Devil Mountain ADF&G 1 Susitna River
Fog Lakes* SCS 24 10 Fog Cr.
Watana Camp* R&m - Susitna River
Devils Canvyon¥* R&M - : Susitna River
Devils Canyon SCs Susitna River
Talkeetna R. scs 1 Talkeetna R.
Chulitna R. SCs _ ' Talkeetna R.
Talkeetna SCs Susitna River
Middle Fork iron Cr. SCS-, Talkeetna R.
Rainbow Lake SCs . ] .~ Talkeetna R.
~Bald Mt. Lake* SCS ‘ Talkeetna R.
Talkeetna R. Pass SCs Talkeetna R.
Sheep River SCsS 3 Sheep River
Sheep Creek Cirque S5CsS ‘ Sheep Cresek
Upper Kashwitna R. sSCcs Ka_shwitna R.
Kashwitna R. Cirque SCS Kashwitna R.
Little Willow Cr. | SCs Kashwitna R.
Independence Mine SCs ~ Willow Creek
Deteption Cr.* SC3 Willow Creek
Mt. Bullion* SCS | Willow Creek
Capitol Site* ; SCS ‘ Willow Creek
Willow Airstrip | SCs 6 Willow Creek
Tokositna Valley SCS Kahiltna R.
Ramsdyke Cr.* scs Kahiltna R.
Dutch Hills scs | Kahiltna R.
R
R

wis -

Peters Hills SCs : Kahiltria
Chelatna Lake , SCS Kahiltna
Skwentna* SCsS 1 Yentna R.
Alexzander Lake* SCS « ' Yentna R.
Haggard Cr.* SCS ‘ Copper R.
St. Anne Lake¥* SCS SR 15 Copper R.

o
-~

Indicates site with snow course and aerlal stadia marker, all other aerial stadia
markers only. V




0800 SNOW CREEP-

-

. R&M is currently planning to install devices for measurihg the

effect of snow cireep forces on transmission line towers. Two
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locations are planned along the proposed transmission line route.

As this data is collected, it will be filed at R&M according to site
number and name.

Some previous research on snow creep was done by the U.S. Army

Corp of Engineers-in 1974, reported in the following paper:

g S
g

Snow Creep investigations in Southeast Alaska; Meyer,

Robert. Alaska District, Army Corps of Engineers.
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APPENDIX I

DATA COLLECTED BY
ALASKA DEPARTMENT OF FISH & GAME (3)
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DATA COLLECTED BY
ALLASKA DEPARTMENT OF FISH AND GAME (ADF&G)
FROM THE SUSITNA RIVER BASIN BETWEEN
1974 and 1978

Streamflow, water quality and water temperature data have been

collected by the Alaska Department of Fish and Game at a number

of locations within the Susitna River Basin. Since the measure-

ments have been taken periodically, the number of measurements,
timing and specific parameters measured vary from year to year at
any given station. Information awvailable from the Ataska Depart-

ment of Fish and Game has been included below. These reports
are all on file at R&M Consultants.

Barrett, Bruce M. 1974. An assessment study of the anadromous
fish populations in the Upper Susitna River watershed
between Devil's Canyon and the Chulitna River. Cook inlet

- Data Report No. 74-2. Alaska Department of Fish and Game.
Division of Commerical Fisheries. 58 Pp.

Figure 10: Profile of Susitna River water temperatures for

September 4 - 11 at Goid Creek and Devil's
Canyon Fishwheel Camp.

Figure 11: Profile of water and air temperatures recorded

daily at east bank fishwheel.




Friese, Nancy V. 1975. Preauthorization assessment of anadro-

mous Tfish populations of the Upper Susitna River watershed
in the vicinity of the proposed Devil's Canyon Hydroelectric
project. Cook Inlet Data Report No. 75-2. Alaska Depart-

ment of Fish and Game - Division of Commerical Fisheries.
127 pp.

Table 10: Survey ' of wihter_ conditions in Indian River,
Lane Creek and Gold Creek.

Table 11:; Analysis of Water Conditions in indian River, at
Chase Creek, 1974 - 1975.

Table 12: Ana!ysis of Water Conditions at Goid Creek,
1974 - 1975,

Table 13: Analysis of water conditions at Parks Highway
Bridge, 1974 - 1975.

James C. 1975. Pre-authorization assessment of the Susitna
River Hydroelectric Projects: preliminary investigations of
water quality and aquatic species composition. Alaska
Department of Fish and 3ame. Division of Sport Fish. 61pp.

Figure 1: Daily water temperature in the Susitna River at

' Parks Highway Bridge, June 20 - September 23,
1975. |

Figure 2:  Maximum daily water temperatures of Birch

Creek, April 11 - August 30, 1975.
Figure 3: Maximum daily water temperatures for Willow

Creek, April 10 - September 23, 1975.
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! Table 9: Maximum and minimum daily water temperatures
’ for the Susitna River at Parks Highway Bridge,
June 20 ~ September 23, 1975.

Table 10: Maximum and Minimum daily water temperatures
from Willow Creek, April 11 - August 30, 197S.

. Table 12: Maximum, minimum and mean values of water

=1 =
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quality data collected from the Susitna River and

seven tributaries of the Susitna River.

Table 14: Water quality analysis on sample taken

March 25, 1975 from the Susitna River at
Sunshine.

¥

Table 13: Water quality data collected from four tributaries

of the Susitna River, August 1975.

'H

Table 17: Water quality“ data collected from the Susitna
River above Gold Creek, August 1975.

Table 18: Water quality data coliected from the Susitna
River above Portage Creek, August 1975,

Table 19: Water quality data collected from 15 sloughs

between Talkeetna and Portage Creek, August
1975.

Table 20: Water quality data collected from Susitna River

near Jay, Watana and Deadman Creeks.




Riis,

James C

., 1977. Pre~authorization assessment of the

proposed Susitna River Hydroelectric Projects: preliminary

investigations of water quality and aquatic species compaos-

ftion.  Alaska Department of Fish and Game. Division of
91 pp.

Sport Fish.
Appendix A

Table 1:

Table 2:

Table 3:

Table 4:

Table 5;

Table 6:

Table 7:

Table 8:

Water quality data collected from the Susitna

River at the Parks Highway Bridge between
July 21 and October 1, 1976.

Water quality data coliected from the Susitna

River at the Gold Creek Railroad Bridge between
July 13 and October 1, 1976.

Water quality data collected from the Susitna

River upstream of Portage Creek between July 15
and Octaber 29, 1976.

Water quality data collected from sioughs 8 and
10, between June 25 and September 30, 1976.

Water quality data collected from sloughs 11 and

13 between June 23 and September 30, 19786.

Water quality data collected from Sioughs 14 & 15
between June 25 and September 30, 1976.

Water quality data collected from Sloughs 16 & 17
between June 24 and Septiember 29, 1975. |

-

Water quality data coliected from Sioughs 18 & 19

between June 15 and September 29, 1976.
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Table 10:

Table 17+

Tabie 12:

Table 13:

Table 14:

Table 15:

Table 16:

‘Ta’b!e' 17:

Water quality data collected from slough 20
between June 24 - September 29, 19786.

Water quality data collected from Willow Creek,
Little Willow Creek, Kashwitna River and Caswell
Creek between July 21 and October 12, 1976.

Water quality data collected from Sheep Creek,

Goose Creek and Montana Creek between July 21
and October 12, 1976.

Water quality data collected from Siough 3c and

Chase Creek between June 26 and October 1,
1978.

Water quality data collected from Fourth of July
Creek, Gold Creek, Indian River and Portage
Creek between July 17 and September 28, 1976.

Daily maximum and minimum water temperatures

in the Susitna River at Parks Highway Bridge,
June 26 - October 26, 1976.

Daily maximum and minimum water temperatures

in  the Susitna River above Chase Creek,
June 21 - September 23, 1976. ‘

Daily maximum and minimum water temperatures
in the Susitan River between Cevil's Canyon and
Portage Creek, June 22 - October 30, 1976.

Daily maximum and minimum water temperatures
in Birch Creek, June 26 - December 2, 1976.




Table 19:

Table 20:

Table 21:

Table 22:

Table 23:

Table 24:

Table 25:

Table 26:

Table 27:

Table 29:

Slough 8 cross sections

ation.

Slough

ation.

Slough

ation.

Siough

ation.

Stough

ation.

Slough

ation.

Slough

ation.

Slough

ation.

Slough

ation.

Slough

ation.

Slough

ation.

Cross

sectrions
sections
sections
sections
sections
sections
sections
sections
sections

sections

gage inform-

inform=

inform-

inform-

inform-

inform~

inform-
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Table 30:

Table 31:

Table 32:

Slough 3C cross sections and stage gage inform-
ation. _‘j e o, "‘.v=

- S

e

Chase Creek cross sections and stage gage
information.

Tributary flow data, 1978.

Riis, James C. and Friese, Nancy V., 1978. Fisheries and Habitat

Investigations of the Susitna River - A preliminary study of

potential impacts of the Devil's Canyon ard Watana 'Hydr‘o—

electric Projects. Alaska Department of Fish and Game,

Division of Sport & Commerical Fish. 116 pp.

Tvar_b‘le 8:

Table 10:

Table 11:

Appendix !

Table 2:

Table 3:

Water quality data from selected tributaries to
the Susitna River, 1977.

Water flows of Montana, Rabideux and Wiliow

Creeks from May through November, 1977.

Daily maximum and minimum water temperatures
from the Susitna River at the Parks Highway
Bridge, June 27 -~ October 12, 1977.

Water quality data from sloughs and clearwater
tributaries of the Susitna River, June 14 -
Octeber 5, 1977.

Daily maximum and minimum water temperatures
in Rabideux Creek, May 25 - October 23, 1977.




Table 4: Daily maximum and minimum water temperatures
in Montana Creek, May 25 - November 6, 1977.

Table 5: Water quality data from Rabideux reei,
May 25 - October 27, 1977.

Table 6: Water quality data from Montana Creek, Jura 7 -

QOctober 26, 1977.
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