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Ship Creek drains gn area i n  the Chugach kountains, f lows 

westward through An~horage, and empties into Knik A m .  f t  emerges 

from the mountain8 10 miles east of hnckorage d above that point 

has a drainage area of 90 N u a r e  miles. Stmm flow recorud for the 

4 year period, 19h7 through 1950, ghow a mean flow of 156 second-feet 

with a variation from U second-feet for 1950 t o  198 second-feet for 

1949, The monthly distribution of f l o w  h a  coasiderable variation 

with a b u t  one-f i f t h  of the runoff h~ the  6 mnth period Becenlber to 

hay, and about one-half t h e  m o f  f in the 3 m t h  period, June, July, 

and August. Stora::e is therefore required for r e - g t l m  and ntast 

effective use of the streanflow. There is no natural storage in the 

bash.  Storay possibilitica and power developmts are not favorable, 

Two possible s i t e s  a m  considered in this report, me at mile 1.0 and 

one at mile 3.5. Development at  the former site ~rnuld producer 3XX) 

and 28CW K,,l for 9 +ercenC and 90 percent of the time while develop- 

ment at the l a t t e r  wauld produce 5000 and 440 KW for 50 percent and 

90 percent of t h e  thm, 

Ship Creek i~ not a glacier fed stream r n G  thus is free fmm 

glacial silt and offers a good source of municipal and hiustrial. 

water supply. The natural flow IS sufficient to S U ~ J ~ ~ T  present denands 

and it is believed that with the development of storase demands created 

bf7 any foreseeable expansion of .,richorage anc: the surrounaing area can 

readily be ~ret. 



h ~ s e  and Scow : The purpose of t h i s  report is to present the resrl~z 

of investigations concerning the ut i l i a a t   on of Ship Creek, as a 

potnntial source of power and of municipal and industrial water suppu. 

The data presented *sill serve .=s a basis for the  clasnificntion of 

public lands involved as  to t h e i r  value for power and storage purposes. 

The ix~vestigations included the tmpping by plane table methods 

of a 7.3 n=e soctfon of Ship Greek to s h o ~  possible dam sites, reservoir 

s i tes,  and t h o  str.~am gradient;  a study d stream f lmr  records frorr, 

1947 through 1950; t he  study of pert inent  c l h t o l o g i c a l  records; and 

geologic exmbat,iorL of ttm possible dam sites. 

nclmow1edcr;lents: The authcr is indebted to Ilr. Cha+Los Tryk, City - 
Zhgineer of ,acborage ; Mr. Charlss ,iilson, S uperint mdmt of An cllora;;e 

Public U t i l l t i c s ;  and i-ir. Bud Tout af the daska Railroad for furnishing 

valaabh h f o m t i o n  incl.ltive to %tat ~r su!jply problems m Anchorage and 

vicinity. 

b h s  tard Aerie1 Photo~raphs; Ship Creek was ruap-md frmr t h e  F srt 
- A -  

Richards09 w t e r  s - q p l y  ~iv5rsion clan, located  10 n i l e ~  east of knchorase, 

upsmLi*ean f o r  7.3 dies during t he  19s a d  19k9 f i e ld  seasons by G, C, 

Gilea an:; C. E. S h . 3 ~ .  :lappin;: was on a field scale of 1:20,000 with a 

coi'rt ~ u r  interv27, of 2U feet, ilorizoiital con t ro l  was b s e d  upon stadia 

tr?:.:;erses, arkd v c A i c ~ . i  c o n t r o l  upon a U .  S ,  Army bench mark on the 

f l ~ o r  of tile boilgr raux a5 t l ie  diversion dam, h t u m  for t h i s  bench 

m2-:' TS iilem aea level,  The resulting map, entitle6 "Plan and Profile, 

S ~ i p  Creek, d a s h , "  has been published as a regular stream survey h 

f k e a  colors on a scale 0s" 1:24,000 (ltf r ZOO0 ft.) on one sheet, and a 



copy is j n c l ~ d a  as plate 3 of this report, Roiii the startin~g p:,~:? 

to die 3.5 t h s  toposraphy was completed to 250 feet or more above 

strean Level, Beyond mile 3.5 the topography was cmdleted t o  t i le L3c10 

foot contolw. Copies of the rap are on file at 4.lO Federa; Building, 

Tao~:;?, tlashin~to:,, or may be pdrc;'lased from Distribution Section, 

Geologic~l durvez?, Denver Fedei-a1 Center, Denver, Colorado at a cost of 

10Q each. 

Fourteen plane tab12 bench mal-ka were established during the 

mappin:, descriptions and ele-vstions o f  wilicii  are included as an 

appendix to t h i s  report or copies may be obtained from the  off ice of t h e  

U. d. &olegical 3urie:-, U0 Federai BuFidinz, Tacor:~ 2, .,~shin~*on, 

The Shig Creek b a s k ,  see plate 1, is c w e r ~ l  b:;the Anchorage, 

Knik &,r,d Srwe:~ Slacier ..uadrmzlec; prepared b:. the U, $, A m y .  These 

mps are mi a scale of 1:62,50G. T;E hven Glacier  d ~ a d ~ a n q l e  has a 

contour interval dbf 100 rEaet. mile t h e  o ther  two have 5b foct 

htelv:l. They zre published bj- t h e  Array i a p  Szrvice, \Jasi.bgton, D, C. 

Alaska Ekp 25, Y3eward to the i.atanuska Coal Fields," covers t h e  entire 

region. TiAs map, published by the  tl, S. Geological Surve$, has a 

scale of 1 : 250,001) m d  a conto' i  i n t e r v a l  of 2 W  f set, 

The k~rchora;e an6 skip Creeti areas have been covered by aerial 

photograplyr. A l is t  of ghotogi-~phs of these areas is as follows : 



w TmaROGCHd P H r n W H Y  
-.- . .. -I..-... - - 1 1 . -  .*. 

Final Index 
Sheet freject ., . FIibt or M . ~ s i m  & s o ~ u r e s  

1 W rn 33-39 
1 20Y 1 3 4  1-5 
P 20U 2 ,?'5 1-4 
1 201P 2 24 1. 
2 4 l  1 2% 56-62 
2 41 1 3 Y i  bl-t5 L & V 
2 41 1 LOX 80181 L & R 
3 U 1 Z7X 22-27 
3 41 j.25 1-5 
3 I c l  ;2 23 
4 1% LS I s ,  l47lr W, I28 
4 15s u6 KS, I~FL 4 190 
4 153 1~6 E, r.17ki 41E 46 
5 1% 7 2 a  eg-a7 
5 152 ?2 11s 8~ 54 61-6& & 

7674 
5 15B 7 2  a i k 2  39 

L, 11, and H refer to lef t ,  ve r t i ca l ,  or right eqosrrres for tri-lens 

phot ogi'aph s , 

G ~ X i l i Y  

Ship Creek rises i r ~  t l-ie Chugach 2.wantaln Exage A i c h  l i e s  

east of bchorzge. These :-~ountairns do not exeed  5,090 feet  in altitude 

in the S r . 2 ~  Creek basin, Tintier l jne is about 1 b X  iee t  k i t h  thick 

alde;. brush ..~bot.r t :ks f o ~  a few hundred feet.  Slopes are covered 

with g x s s  anti weed:: 9'car.e tne brush line, 3011 cover througl~out t he  

valley ranps f rorr: un:onsclida: e~ 7 h c i a l  n~rzterial in t h e  q > e r  reaches 

to expcsed consol2~>teL rtck  in B canyon section in t h e  foo th i l l s ,  

.Althsugh t';;ers a r ~  i,;-my claciers in the hfyh  lands of t h i s  

range, there are no +.'-s~.=:rs ; r i th in  the S11ip Creek basin nor are there any 

l*es. 'r,!e ilow is b u i l t  JII by the many m a n e d  creeks t b t  drain the 

steep slopes o,? t i re Chugrrc;~ Iia.i..;e. T f i s  twis t ing  network of creeks 



Ship Creek valley, iron point on road to Ski Bowl 4 3  miles 
frm junction with road t o  diversion d m  and about one mile 
nor th  of Dam Site 9. This view shows most of the reservoir 
sits area above hi Site B. (Photo J-4B-90, Awust X), 19483. 



gradually d m 1 0 p  into the main stream which is about 24 1 i l i . k ~  Xc - ., 
The ntrsam flow8 3n a northwesterly direction to a wide turn '.G +:l 

w e t  I5 milea upstream from Anchorage, The last miles  o f  the 

channel im the mountains is through a steep-sided rocky cmyunl One 

possible dam site has been selected in this sectim. Ship Creek 

merges from the mountains about 10 miles east of Anchorage and, conthues 

i t s  generalb westward course through the brushy, comparatfveQ' low 

land north ard east of Anchorase to where it - t ies h t o  Knfi h at 

the head of Cook Inlet .  

The gradient or profile of Ship Creek, as shown an plate 3 ,  
. 

is fairly steep throughout. The f irst  m i l e  of t h e  wbeu section has 

a fall of 160 feet, and t he  l "o l l&~  mile is sonawk&t flatter having a 

Jldl of 115 fee% The skepest section c a w s  in the nexl; half mile ~dth 

s fall of U4 feet. r'rom t::is point on the gradient decreases to an 

atrerage ;a7XL of 67 feet per die. 

Anchorage is the only c i t y  in the imr.lediate vicinity of Ship 

Creek. Tiis c i tyJ  t h e  largest Jln Alaska, has an estimated 15,000 

residents within the c i t y  limits and n considerable papuhtion t h a t  has 

p o ? m  up rn the adjacent area for an e s t b a t e d  t o t a l  of a b u t  30,000. 

During l b r l d  Ilar Ii t he  populatiori n~ads an upward spurt and s h c e  the 

war it has continued to grow, A larze part cE tids growth was due to 

the developme~t of 3ichardaon Amy Base, three miles to the 

northeast. The Alaska Ra.i,lr3ad xs the  p r b c i p a l  industry of the city 

and Kill canthue 50 to a sajclr i s c t . ~ ~  in the  future of Anchorage. The 

r-il-road runs f rci41 S:-~v~rrl t c l  F&bar,ks, a distance of 470 nCles, and 

r-?.osses Ship Crsek 1,';. mile  fro^. tble rh:out4h. mother port, Wit t i e r ,  

1 
d s o  serves as a teminzl  p3int  f o r  the l ine ,  The local airfield, 

herr i l l  r'ield, is considered t h e  busiest in the  territorg-. Alrlines 

ope, at* fmm I,errill F i e l d  serve t h e  ,;enaf deninsah, Cook Inlet points, 
C 



f l a s h  Peninsula, Bristal Bay, Nme, kdsksm*h,l R.it-er, C . ; . ~ - L ~ ~  s..: ~ 7 9  

Prince dilliam Somd, Pan American kLrlines, though hot operatjng 

direc tk~  to hcilora;;e, ~0IInectS w i t h  mciiorage by Paeif ic Northern 

Airlines f ron  Juneau. Ijorthwest Airlines operates directly f r o m  Seattle 

to clch~rage.  The l a t t e r  two lines operate from LhendorF Field, which 

is an Amy field. A comercia1 akport, capable of h a u l i n g  the large 

plmes and located a few miles southwest of the city, is nearing 

completion. 

The Glenn Highway links Anchorage ~ d t h  the Richardson Highmy 

at Glenn Allen which in turn connects r d t i l  Valdez, Fdirbanks, a d  

the .ilaskan Highway. Thus -~lchorage is w e U  served by overlamd routes) 

oceaii t;-ansportstion, and by air .  

A gmvel road extends f r o r ~  h c h o r q e  to the  diversion dam 

on Ship Creek, T 11Zs road is a l l  w i t h i n  Fort Richardson. A b w e  the 

dam there is a road ca l l ed  Pioneer b a d ,  wtLlch runs parallel  to and 

abaut 1/2 mile north of t h e  creek f o r  about 4 i,Ldss, terminating a t  

t h e  Tenth Fisscue Squadron t ra i l  cabh.  Due to,steep grades it can 

be t-zveled by foilr :I.;leel drive vellicies and then onl;~ in dry weather. 

A r ec~ea t io i ;  area called The Ski B r - i l  is located in the Ship Creek 

bxsin 5 milea i i ~ r t h e l ; ~ t  fro]; the  di-rersion -;A, and is reach& by a 

r o d  %ranchir ,~  ffrori the.roaG to tile tiar~. 

The ars3:i of the Ship Creek drakage b a s h  a t  several points 

as measwed on the i ~ v e n  Gkcier ,  mcbrage,  m d  Mik maclranglea are 

sllown Lq the follo1in.t; thble : 

bpstroam f n n l  Diversion Dam I :: Ifi Piile 1.0, Dam Bite A 
1 I' hile 3.5, h n  S i t e  B 75.1 
L - 



A geological axamination of parts of the Ship Creek valley 

ard t h e  proposed clam s i tes  was nude by E. Dobrovolny of The lbgineering 
J 

Geolog~ Branch of the Geological a 3 e y  in A w s t  1950, and a report 

J Relimlnary report on the geology of two dam sites on Ship Creek 
nea;' Anchora,ce, Alaska. E. Ilobrovohy, December 1950 

prepared, This report givea a preliminam evaluation of the dam sites 

but further geological examination is necessary as we11 as for possible 

tunnel routes. D m  site aurveys on a scale of 1:4600 should be made to 

faci l i tate more detailed geological investigations, 

At the lower dam cite the exposed rock is hard and of a 

probable high compressive- strength. Joints are numerous but these are 

tight and can be sealed. Horizontal contact between consolidated rock 

and glacial t i l l  occurs abut  100 feet above the water surface of the 

stream. Superficial indications show t he  till t o  be tough, resistant, 

and impmious. 

The s a m  tough hperviow tiU will form t h e  abutments of 8 

dam a t  thc  uppr  dam s i te .  The depth to consoljdated rock is not hown, 

but the rock will have proportfea a* to the axposed rock st the  

lowzr das, site. 

The valley is wide and U-shaped above thc upper dam site near 

Mi le  3.5 and narrow and V-shaped on domstraamto i t s  place of emergonce 

f r o m  the  mountains at  the d i v m h  dm. The geology of t h e  mchorage 

vicinity i s  M h a r  described irr a report by the  Goological Division of 

t h e  Geological Survey. 
J 

J Dobrovolny, E,, Killer, Robort 51, , and Coolcy, Maurice, Descriptive 
Ceolog~r of Anchorage and Vicinity, Alaska, FnginoorJng Goology Branch, 
Denver, Colorado, JUG, lv0 



Climatoloa: Weather recorcls f o r  t h e  Anehoraza vicinity are r:eai.l:;; - 
complete as far back as 1916, During the  period of record the o'u~sma- 

t ion  station waa mad several timas. AU o f  them moves, however, were 

within the representative area so the records may be regarded as con- 

t in~~ous.  In the later years of the  rscord, the observation station has 

been at Herrill Field,  just  east of Anchorage. 

A study of the precipitation data, shorn in table 1, show 

a varietion in am1281 precipitation f r o m  8 mfnimm 6.W inches in 1931 

to a maximum of 19.57 in 1917. !ha muel values s h m  in the  table 

are for  the water year, October 1 ta Saptenber 30, This arrangement 

has been used so 83 to be comparable with stream flow records. The 

mean precipitation far the perid of record, 1917-1950* is U.45 inches. 

The spring months of March, April, arid May are the driest of t h e  year 

as only 10 percent ofthe precipitation occurs during t h i s  quarter. 

April contributes less  than 3 percent of the tot&*  Precipitation 

during the five month perid,  June through October, mmta t o  nearly 

70 percent of the annual total ,  August and September are the tkm 

wettest months, accounting for 36 percent of the yeaxly pmcipitation. 

The mean monthly values far precipitation and dm temperature a m  

shown grapNcally in figure la 

Tha snowfall, sho~a in table 2, averages 61,3 Inches mually, 

v a r j h g  f r o m  a minimum of 29.9 inches ~JI 1935 to a ~ I P P ,  of U . 4  3nchee 

im 1949. Showfall values are not available for the extreme dry year of 

1331. In general, the four month period, November through February, 

accounts for three fourths of the annual modall. the period 

of record, mowfall has never been recorded in July or August and only 

m e n  in June, which was in 1947, when 0.1, inches fell. The winter 



s n o & a  a c c d a t e s  until ti,s x i s h g  ta.wratures o f  Ji?ri: a x1 ; ~ p ! r  

begin the melting of this  storad mo!,atu=e. This  explains the r e v  

high runoff in May and Jwe even though nei+ui:er of %hams month8 has 

very much precipitation, It muat be remembered that  these data are 

f o r  the Anchorage vicinit.y and that conditions in the upper levels of 

t h e  Ship Cmuk drainage baain w i l l  differ t o  some extent. 

The annual snowfall. a t  Anchorage d u a  the period of raoord, 

as w e l l  as lndnx of Wetness, is shown graphically in figure 2. 

M t h l y  and annul values of temperature at Anchorage are 

shorn in table 3. A study of t h i s  table skmwe'.that the climate is 

characteriaed by cool. smers  and cold wfnters, Mly July escapes the 

possibilities of freezing weather. Over a 26 year period there  was an 

average af 204 days when the rhimhnn temperature was 32 degrees or 
JF 

colder. Figure 3 shows a temperature comparison of ktanuska,  brlraska, 

Kith the  average of three midwostorn cities for a 29 year period. 

Lawrence, Fred F., rtPrelimhary Report on 'Ater-Power Resources of 
dttle Susitna River ard Cottonwood Creek, Alaska," U. S. Geological 
Sun-ey, p. U. 1949., 

htanuska'a weather station i s  about 35 miles northeast of the Aneha~age 

weLthcr station. Thc monthly maan tcmperaturzs for November through 

March are all bolour freezing with a monthly mean of 12.3 degrees in 

January, t h e  coldost month. The monthly means of the two stations differ 

by only a degree or twn and thc ovorall annual mean for Matanuska $6 

only one degrco higher than Anchoray;ols 3 . 8  degrees. It is obvious E mm 

e study of thuso taperature~1 that the  design of m y  development wr Ship 

Creek will be Influoncbd by the temporatwe. 



PrnIPITiiTfW XN UCMS 
kLT ANCMOMG&, W I i A  

a/ 
t o &  O C ~  Nm. Dec Jm, Feb, liar. Apr. Hay June July 

Table I 



- 
Year Dec, Jan Feb. liar. Aprm Pk;y Oct,  NW. JW J ~ J  Aw* SePt* - Annual 

No. of 
Ve1t:ss 33 32 33 33 34 33 34 34 34 35 35 35 30 
Pie an 1,98 1-00 o,a6 0.8'7 0.64 0.56 0.39 0.52 0-83 1.67 261 &45 
Percent 
of man 
annual 33.7 6.9 5.9 6.0 4 4  3.8 2.6 3.5 5.7 u . 5  18-0 1810 1W.O 
&&mtm 6.S3 2.40 3*b9 2.13 2.01 1.61 1m50 2.00 2-94 3.60 5.91 5-U4 19.57 
Minimum 0.26 0.03 0.00 0.05 T T T 0.03 0.03 0.19 0-23 0.52 6.78 

TaUe l 
C a t  "d* 

For water yez.r, October 1 to S e p t d e r  30. 



Table 2 

- 
xb: '" - s  

v 
Nov. ==?-- Jm . Feb* Elar - -BE*-- -%w- - - Annual - f i ~ E e 0 f  me* m'a d 

.. - , .-.- ,..--.-- - v 



Table 2 
Cmt d, 

Y e a s  
v 

Oct, NOW. DOC- J-m Feb* 1-q 

4 
mual 

9 
Percat o t  man annual- * Kaa------ 

1936 1 +3 2,O 2.2 3 rb 7*5 lo*O 6.8 0 33.2 
37 O 12.5 11.0 2.0 b a s  1.5 12.7 0 44.2 
38 0 22.0 T 2.5 2.0 15.0 T 0 Urn5 
39 u 17.5 S.5 Uc.7 7,Q 7.0 T T So*? 
40 18.2 13.8 15.5 6.5 T 7.0 0 0 61.0 

No, of 
Values 30 32 32 30 33 31 34 3b Zb' CJ 
:tiean 4.9 10-6 U.0 12.9 8.6 7.5 2*9 0.6 61.3 
Percent 
of nwm 
a ~ ~ a l  4/ 8.3 3~8.0 18,6 218 6 12.7 4 1.0 - 
liaxfwmr18.2 28.1. 3 * 5  36.2 u . 5  22.0 4 7.8 U.4 
Sifnim~m 0 0.9 0 1.7 T T 0 Q 2V m? 

4 June to Sept, omitted. iJo mcordd values of snolcpall in July or aug, during period of record; 
June had only one masurable value, 0.6 inch in. 1949; and Sspt . only me: ~~e~:surable vdue, 0.4 inch b 1947, 

and a t r ~ c e  registered In nine years, 
For mt er yem - , October 1 to Sept . 30. c] L e a  of annwl values. 



Table 3 

sl 
fear Dct, Nor, Dee, Jan. Fsb. h ~ ,  Apr. j ~ e  Ju& *-. Septa 

.d 
- *  I 



Table 3 
Cont pdm 

Year 
3' 

kt HOV, c Jm. _Feb. blare Aw. 1.W - Jme 3uLr ad 
d 

A W *  252L------ -- 

iVo, of 
Values 34 3h 33 32 34 33 34 34 34 35 35 35 31 
Fiean 36m1 22.0 13aU 1 2 e 3  18.4 23.8 35.0 45.2 53.4 57.G 4 47,8 
~XLUMII U.3 30.2 

34,8 
25*8 3000 37.0 41.6 50.8 59.0 61,1 5 ~ ~ 2  53.4 

F h b  2'7.9 f2.h - 5.2 - 1.0 39-.3. 
6.0 1518 27-8 W,Z 50.0 54.5 52*0 u.6  39 JT 

Far water par, Oetabor 1 to September 30. 



MWTHLY DlSTRlBUTlON 

TEMPERATURE AND PREClPlTATlON 
ANCHORAGE ALASKA 

Mean Monthly Precipitation 
34 years record Mi'-1950 
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fNDEX OF WETNESS 
ANCHORAGE, ALASKA 

Mean Annual PrecipitaNon mr4.5 ilrch8s 

ANNUAL SNOWFALL 
ANCHORAGE, ALASKA 

Mean Annual SnowfaIF- 61.3 tnchsa 



TEMPERATURE COMPARISON 
MATANUSKA VALLEY, ALASKP, 

WITH 
NORTH CENTRAL UNITED STATES 

J,E&EOLOGtGAL SURVEY FIGURE 4 
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Bmoff: There is one gaging station on Ship Creek, located at the 

Fort Richardsm diversion dam. It was establ i~he?  Sep tem2r r :!O. L3!*6, 

and opurated with e staff gage until. May l1 1941, when. cr Starens A-35 

autamtic water stage! recorder was installed, C&inuow record8 fiom 

t h i s  station a m  available from the  time it m s  established. 

The monthly m o f f  values for the period of record m e  l isted 

in table 4 and me also shown graphically with precipitation and 

temperatwe values for this same period on figure 44 The mean Us-  

charge aa sham in t h i s  tabla is 156 second-f eet, which is equivalent 

t o  113,000 acre-f eet, or 23.46 inches runoff The mean  m u a l  p r e  

cipitatim at the  Anchorage station for the  same four year perid  waa 

13.40 hches. This indicates that the  precipitation in the drainage 

b a s h  5s much greater than that at Anchorage. The average precipita- 

tion at Anchorage far these four years was slightly less than the 

overall. average of' u.45 inches, indicating that the runoff evidenced 

by the present period of record should be near notml. 

An a t t e q t  was made to extend the runoff records back on 

Ohe basis of  the ~ecipitation. Thia ilsynthetic runofftN record will 

not be dependable for obtaining a value for individ-1 years but it 

tdU. follow the trend of the runoff, The synthetic record indicates 

that there were 10 pars  when the m o f f  was leas than the aver* 

for the yeam of actual. record. The average of the  actual d i s c W g e s  

Zs slightly less thah the ~ynthetlc average dischatge for the 3k pars 

for which precipitation records m e  available+ This indicates the  four 

mar period t o  be slightly drier than average, 

Ths mual valuas d d n g  thb 4 year period varisd from 9,43 

b h s 8  in 1950 t o  17-17 bches in 1949' The w h t i o n  in thia 4 par 



pa&d mtj h s t  as v e n t  a8 t he  reriation ohom Li the 3 0  ar;r4a-rl 

values in tabla 1. Wy m e  year had a kssaer value than the 9 . 3  

inchas 5n 1950 and the 17.17 inchea in 1949 was only exceeded in 6 

years of the 30, 

hs a h  s b m ,  the avarege -off for the 4 years of recod 

was 23.46 hchas  and the average precipit&tim for the sane period wera 

13.401 The m o f f  at the gagfng stat im m3 therefore 1.83 times the 

precipitation at  Anchorage. Ttlis ratio,  homer, varied greatly from 

year t o  year as shown by t h e  foU- tabulation. 

Runoff Precipitation at Ratio of runoff 
Water Year inches Anchorwe, inches to precipitation 

A comparison on t h e  d a n d e r  year b a s h  gives more ~ m -  

sistsnt  values a9 shown bj the following  value^. 

Run off Precipitation at Ratio of runoff 
Y e w  inches Xnchorafie. hches  to precipitation 

The pronounced variation 5n thb wtis batmen m o f t  end 

precipitation %r the water years while the ratio for cslandar gsers 

i e  very cansbtn t  i a  believed due to the fact that the last m a t h  of 

the calmdm par, hcsmtwr, accounts for only 6% of  the average mud 

precipitation, Yaar t o  year variatfona in the 3aptembm precipitation 

wmld thassfom have a more noticeable d f e c t  an the runoff for the 

watar yew than tba ysrr t o  mar variation in  Dscmbr pmcipitation 



m u l d  have m the runcf!: for ;he calendar par. The figures shorn above 

d d  indicate that the runoff at the  gaging station muld vary from 1.5 

t o  2.0 t b s  the precipitation at Anchorage for the water y-r and wer 

a perid of several years would average about 1.75. A ratio of 1.5 

applied to the Anchorage precipitation record should give a conservative 

figure for the Ship b.e& -off. 

The nmdmm recorded flow was 1570 second-feet on June 21, 

194.9, and the m i n h  f l o w  was X )  second-feet on Febmary 20, 1949. 

The wonthly mean was 660 second-feet in June, 1949 arPd the 

mhimroP laonthly mean was 2645 eecond-feet In March, 1949. About 75 

percent of the annual huloff occurs in the five month period, May 

through September Ai le  the precipitation d u r i n g  these months accounts 

for Only 53 pepcent of, the annual value. 

A flow duration curve, figure 5 ,  based on the 4 years aveilabls 

records shows the following: 

Q 95 = 30 second-feet Q 90 = 33 second-feet 
Q 50 a 105 aecond-feet Q mean (39) = 156 second-feet 

The gaging station is at the  downstreem end of the survey and 

haa a drainage area of 90.3 sq, miles, The dralrlage area above the dam 

site at Mile 1,O is q9 percent and above the drrm s i t e  at Mile 3.5 i s  83 

percent of the area above the gaging station. 3i.1 the absence of other 

information, it is assumed that t h ~  m o f f  is proportional to the con- 

tributhg dralnage mea, and therefore the  m o f f  at Mile 3.5 is con- 

sidered a8 83 percent of that at the gaging s f  i t h .  It is very likely 

that the maxoff i a  somewhat greater than 83 percent became of the Mgher 

mean altitude of the drainage m a  above Mlle 3.5, Applying the 83 p a r  

cent factor t o  the f low duration curve, the following values result f o ~  

the dam s5t6 ah ~ C I  3.5: 



410 Federal Bldg., 
Tacoma 2, Wash, 

A p r i l  18, 1952 

Dear SIP: 

Several months ago a report entit led ,  " ~ a t e r  Utilization, Shlp 
Creek near Anchorage, Alaska" waa sent to you. A n  error  in the 
atreamflow data used In this repopt haa recently come to our attention. 
Table 4, Summary Of Monthly Mean Discharge In Second-feet, l l s t a  the 
observed values of streamflow a t  the gaging station. The diversion 
to Ft. Richardson is immediately above the gaging station. The 
monthly mean values of t h i s  diversion I s  shown in the following table, 

Shlp Creek Near Anchorage, Alaska 
Summary of Monthly Mean Flow In Second-feet 

Diverted to Ft .  Richardson 
Water 
year Oct.  Nov. k c ,  Jan, Peb, Mar, App, Mag June July A u g .  Sept. Yr. 

The valuea f o r  the  streamflow in the gaging station ahould therefore 
be increased by the amounts ahown in the above table to obtain the 
adJusted flow at that poin t ,  Due to t h i e  error  the f i r a t  t w o  sentences 
on page 18 should be changed t o  read as follows: "During t h e  period 
of record, 1947 through 1950, the lowest recorded flow Xn Ship Creek 
waa 25 second-feet on February 20, 1949, which l a  equivalent to 
11,220 gallons per minute or 1 6 , l m g d .  Three mgd of thla flow is 
dlverted ta Ft, Richardson leaving 13 mgd available f o r  Anchorage. II 

In view of the importance of Ship Creek as a aouree of municipal 
water supply it i a  dealred t o  ca l l  your attention, t o  the above error 
at t h l ~  time, 

Very  truly yours, 

Water and Power Branch 
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5HW C R M  NU?? Mi CIiLILEJ, WASKA 
SWY OF ~ ~ ~ T H L Y  1 . W  Df SC$iatGd f i r  SdCOkD-F&T 

Table 4 

bfil-ihutn 92.4 67.b 49.1 37.1 28.6 26.5 27-7 a.5 356 222 U log u 
Mean 178 96,O 69.2 49-0 34.8 33.6 33.0 152 446 304 233 240 156 

biam runoff 
''''-feet 10~9b5 5,712 4,255 3,W 1,950 2,066 1,964 9#346 26,539 lap692 14,327 U+$281 

Hean Nnoff 
lYr~h13~ 2.2'7 1.18 0.88 0.63 Om40 0.43 0.41 1.94 5.51 3.88 zag7 2,96 23 m46 

Percent of 
m a  arlr~~al 9,7 5.0 3,s 2.7 1.7 I& 1.7 - 3*3 23.5 15.5 12.7 12.6 100.0 



U S GEOLoOlGlAL 8URVEY FIGURE 4 

MONf HLY MEAN TEMPERATURE 
ANCHORAGE, ALASKA 

M W H L Y  MEAN DISCHARGE, SHIP CRfEK NEAR ANCHORAGE ALASKA 

1947 1948 1949 1950 

MONTHLY PREClPffATlOlN 

ANCHORAGE, ALASKA 

M m  omrol wcllls shorn in dorhld llms 



DAILY FLOW QURATION CURVE 
SHIP CREEK ME AR ANCHORAGE, ALASKA 
OCTOBER 1,1946 f 0 SEP? EMBER 30,1950 



Q 95 a. 25 second-fcec 1 gc = 27 5e.:~n'=.i',:r?t 

Q 50 = second-feet Q mean a 129 aszonJ.*fact 

These proportional runoffs have been used for the sits at 

Mjlt 3.5 and the runoff at  U s  1.0 has been assumad the same as at the 

gag* station. * 

HATER UTfLfZATIrn 

Present Uset Fort Mchardlsan obtains its water supply by divsrsim from 

Ship Creek &t a point 10 miles east of Anchorage. The diversion d m  Ss 

only 10 feet high md the water is cornrefred to Fort Richardson though r 

pipe l h e .  The diversian structure Inckudea a boiler installation which 

is used at tjmes t o  warm the water slightly for better solution of the 

necessarJr chlorine, ?he amount of water diverted averages 4.6 second-feet 

or 3.0 mgd.. This water is need for domestic purposes and for a nteem 

plant. 

Rnchorage obbains its water supply by diversfon from Shlp 

Creek at t h e  Fort Jiichardsan dam md conveying it t o  the ci ty  through 

a pipe line, This pipe line was put into service in Deoember, 19501 

Riar to that t h e  Anchorage obtalned i t n  water supply by planping fmm 

Ship Creek at  a point w l t b  the c9ty limits located abut  one mUe 

from the post office. The p w h g  plant has s capacity of 3.5 to 4.0 mgd. 

Ship Creek genres The Alaska Rafiruad which has its pumping 

plent aery near to the city p h t  r The capacity of the ~silroadfe 

installatian is 2-5 mgd. The ra i l rd 'a  pumping plant s e w s  a l l  of the 

area within the c i ty  north of Ship Creek, These custmers 3nclude ttm 

canneries during the f i shing mason, o i l  c o m e s ,  the Army dock gtld 

the b a t s  wing those facil it ies,  and others who ahip their product8 on 

the railroad. Jn addition t o  the comnerchl demnd, the  reafdemcss in t h i s  

area are also rsrrted by the railroad, It i s  p l m e d  that tha railroad's 

L ,  13 



distribution systm im *,he area described w i l l  be turned over t o  

the c i t y  in exchange fop water to be furnished by the city.  

Tha wator supply for a gravel washing plant and a concrete 

products plant is also taken fromtha creek. There i s  no p h c e  on 

the creek where hydroelectric power has been developed. SaLnm 

have been observed b the creek at least as far up as the diversion 

dam. It is not hovm if they proceed farther upatream, but the low. 

dam would dot obatruct their progress 19 their apawnlng areas were 

beyond that p o h t .  

Future Use: The developmrmt of hydroelectric power from Ship Creek 

is possible with t h e  use of one or tm dams. However, at this tlms 

it does not appear particularly attract ive considering t h e  s ize of 

the dams required and the comparatively small ermourlt of power avail- 

able. Irrigation of t h e  area east of Anchorage and west of the 

Chugach Mountafns in t he  vicinity of Ship Creek is possible from a 

topographic standpaht.  No infomation is available c m c e r n h g  the 

sail m d i t i o n  or crop poss ibUtiea  in this area. The Fort Richard- 

son mllttary reservation covers much of this area and thus renders 

the  land unavailable f o r  agricultural purposes. Water suppb for 

Anchorage and adjoining communities and Fort Richardson appears to 

be the most U h l y  futurr? use for the waters of Ship  Creek. 



S T W i  ~ T ~ T J O N  

Natural Stora~e: The rapid fall of the stream, the narrowness of the 

valley, and the abaence of lakes results in, no natural storage. 

Weloped Storam: The one dm, tho Fort Richardson diversiotr dam, 

doesn't create my storage but I s  aimply a diversion dam. 

Undeveloped Storaue: A study of the map of the stream valleg, see 

plate 3,  suggests two possible dam ~ i t e s  to develop storage on Ship Creek. 

Theso sites are at Mile 1.0 and k i l e  3.5 and are hereafter referred to 

RB Dam S i t e  A and B respectiveQr. Area and capacity curves and cross 

profiles of the dam sites are sttown on figures 6 and 7. Tables showing 

are= and capacities for these d m  sites follow. 

RE3EWOIR SITE 
D L  SITE A# 1iEE LrO 

RESIBVOIR SITE 
Dm SITE B, MILE 3.5 



Ths mean flow for the period of record, 1947-1950, see 

table 4, rss 156 second-feet, varying from a rnaximrum monthly mean of 

660 secmd-f setl to a minimurn monthly mean of 26.5 aecond-f eet  . The 

s3x month period, Movmbs~ through qrP1 sccounts for l a s s  than 20 

percent of the annual runoff. June and July account for about 40 

percent elf the runoff and the four month period June thmugh September 

accounts for 65 percent. With this variation im distribution throughout 

the year s t o r ~ ~ e  is necessary to regulate the flow for most effective 

use. Tee storage requirements for cenrplete regulation, and the results 

obtainable with various storage capacities were d s t s d n e d  fmrm a study 

of the mass diagram, plate 8 ,  s h d g  the cumulative m o f f  dur4ng the 

4 year pericd of record. 

Regulation from year to year, and for the 4 year period, 

would have required the storage and maintained the. Platrs aa sbm below. 

DAM SITE B ai; MIA 3.5 
Y 

=/ Runoff assrlrned to be the same as at gaging station, 
Runoff assumed to be 83 percent of that at gaging statf on, 

To maintain constant f l o w  throughout the year dthdrawal from 

stcraze rsould start h October or Novaher and continue h t o  A p r i l  or 

May when the natural f l o w  would exceed the demand and the ressnroir would 

start to refil l  and would c o n t h e  until October or Nwember when with- 

drawal wuld again s ta r t .  
h 



RESRVOIR SITE 
DAM S!TE A, MILE 1.0, SHIP CREEK, ALASKA 

AREA AND CAPACITY 

&RE& IN ACRES 

CROSS PROFILE, DAM StT€ A 
ILodting Downstrean) 

0 3 6 9 12 t3 18 21 24 Z7 SO 33 36 39 42 45 48 

CAPACITY M THoUSANos Of ACRE-FEET 
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RESERVOIR SITE 
OAM SlTE 0, MILE 3.5, SHIP CREEK, ALASKA 

AREA AND CAPACITY 



It seems vary ir.~practicsl t o  a tteapt cmplete r e g ~ b t i o n  

of SIiip Creek becauea such largc dams wodd be required. k dam 25G 

feet high at ciaiii site B would be necessary for complete reguhtion. 

k dam that high  would have a crest length of 1,310 feet. A t  d m  site A, 

a dam 350 feet high having a crest length of l J tSOO feet would not 

completely regulate the f low.  

h s - 4  an active storage capacity of' 2U,000 acre-feet, for 

example, and analyzing each dam site on that basis would reault in the 

following r e b a t e d  flow. 

Q95 102 cfs 
Q90 103 
Q50 118 

15  6 

90 cfs 
90 
103 
129 

IIVNTCIPAL WATER SUPPLY 

In an attempt to determine t h e  consumption of water of 

various business e s tab l i shnt s  ana residences, pilot metsrs weFe 

installed by the c i t y  mter deprtment in scvoral places throughout 

t h z  c i t y .  The results of th is  metering failed to establish any usable 

vdue for a per capita consmpticm as t h e  d d s  were so divergat.  

Thoy did ssrv~l to show that more water was be- used st various 

places than had bean bclioved. Water consumption during the months of 

peak Cemand, February through m p r i L ,  is qui te  high because of bleeding 

0.f pipe lines by consumers to prevent frsezhg. The month with the 

greatest consumption in 1947 was Plarch when ~pproximately 410 gallon8 

per capita p r  day were used. The estimated population f o r  1947 was 

9,000. The forego% figures on consumption and popuktion would 



I 

result in a dernard of 3.7 wd. 

s 5- 
Purhg the period of record, 1947 through 1950, the  lowest 

recorded f l o w  in Ship Creek was 40 second-feet an Feb~var~r X), 1949 
It, 2?0 r 4 -  l 

which is equivalent t o m  gallons per minute or m. Three mgd 
13 

of thia Slow is diverted to Fort Richardson leaving Qrrmgd available 

f o r  Anchoraze, This appears to be adequate to supply a l l  demands a t  

the present t ine.  However, lower flows and longer per ids  of low f l o w  

may be experienced. On the basis of past records of atream f low and 

precipitation, it is reasonable to ass- that there wlJ3 always be 

some flow in t h e  creek. If there is fur ther  expmsion in hchorage or 

if" nearby' camunities such as Hountain View, Spnard, ar Eastchester 

we~s to be included in a distribution system w i t h  Anchorage, a greater 

and mare dependable supply should be developed. 

The required storage arrd resultant regulated supply could be 

achieved w i t h  a dam at dam site A, For example, a rim 100 feet high 

m a  develop 1,2215 acre-feet of storage which would provide a constant 

f l o w  during a four month low water period of 3.3 q d  in addit ion to 

t h e  natural flow, k 150 foot dam would develop 4,250 acre-feet of storage 

which would provide a flow of 31.6 cgd in addition to natural flow 

throughout t he  same four month +wried, Thus the additional 50 feet 

in the height  of t h e  dam w u l d  increase t h e  available flow fourfold. 

The tw foregoing examplea Indicate that t h e  natural flow h 

Ship Creek along d t h  the  development of a small amount of storage should 

prove adequate for a l l  demands in the foreseeable future. 



Developed Power: There is no developed water-power on Ship Creek at 

this time. 

Undevelo_ped Power: The determninat ion of t kt opt- design i s  not 

possible at this  tink with the M o m t i o n  available, However, an 

illustrative plan of developnent with the data at hand fs glvm to 

show how much power would be available under certain conditions. hss- 

far as possible it is based on practical considerations as to the size 

of dams, capacities of reservoirs and stream flow, 

A plan of developent for each of the  t w  dam sites referred 

to in the eection, Streau Regulation, is described in the foil* 

paragraphs. These plans btli assum that the avauable flow w u l d  be 

that resulting f m m  the development of 20,000 acre-feet of wabls 

storage and that the power house wuld be at the mouth of the  canyon 

at an altitude of 500 f bet .  The potential  power has been computed 

uslng t he  formula KW -, 0.068 Q H in which 

K i  kilowatts 
Q = flow in second-feet 
H head available betwem mean 

reservob level and power house site 

The foregoing formula i~ based on an overall efficiency factor of 80 
I +. 

percent 

Dam Site A ( ~ i l r !  1.0) 
I 

A dam 300 feet  high, with flaw line at altitude 940 

Poet, would develop 29,400 acre-feet of storage. Using 20,000 acre-reet 

would require a & draw down of 102 feet or down to altitude 838 

f~st. The mean alt i tude of the reservoir would bo at 8p8, with a 

rcsulthg mean heed a t  tho  powor house of 398 feut. Conveying the water 



from the dam to a power F.o.~ee 2.t t h o  ~o;it!l cf t he  c ~ ~ l l ; ~ m  mule. r b q ~ . ' . ~ ~  

a tunnel approximatrely 3 ! ~  zl-lc i l l  .:.l.nm$h rend R pa~stock  appox2mate3.y 

1/2 mile in lon@,h. The t~mne l  ~!~t.rml=~! woul2 "Ja %!-ow the k m h  

draw down elevation and consequmkly would a t  tilnas of P ~ 1 1  reservoi r  

be subject to a static head of slight12 over IIX3 feet. The foregoing 

8 s S ~ t m a  that the tunnel would have o~1.y enongh gradient to provide the 

necessary flow mu t h e  main drop troald be 3n t h e  penstock. The length 

of pmatock could be _uer',uced by usinl: a ateapsr gradient  for the  tunnel 

which in kcun wuld rsqdz that t h e  tunnel would have to be built to 

withstand increasingly greater pressure as it approached t h e  penstock. 

Potent ia l  power at undeveloped site, E l e  1.0, Dam Site A, 
(~ead,  398 feet) 

Dam Site B, (kile 3-5) 

A dam 200 feet high, with m a w  flow line at altitude 

1W feet, would develop 29,500 acre-feet of storage. Using 20,000 

acre-feet wuld rsquire a W u m  draw d m  of 58 feet or down t o  a l t i -  

tude U82 feet, The mean altitude of the  reservoir muM be at U16 

feet with a resuiting mean head at the  power house of 716 feet. Con- 

vejing the mter from the dam to a p e r  house at the mwth of the 

canyon muLd, require a tunnel approxl'imately 2-3/k miles jn length and 

a pmstoek approaching I mi3e in 1-h. The tunnel entrance muld be 

bolow the  & h i m  draw e 1 m t f  on and cansequsntly subject to a static 

head of 8lkht l .y  over 60 feet .  As in the previously described develop- 

20 

F l o w  in second-feet 

, time 

Natural flow . . 

Kilowatt B 
50 per 
cent of 

t h e  

2&0 

3190 

95 per I 90 per 

2760 
! I 

cent of 
t h e  , 

812 

2790 

cent of 
, t h e  

g93 



mmt the length of penstock could ke sbrtsned by increasing the 

tunnel gradient which in turn would resul;cY in t h e  tunnel being subject 

t o  increasingly greater pressure as it neared the penstock. - 

Potential powr at undeveloped site, Mile 3.5, Pam Site B, 
(Head, 716 feet) 

Natural flow 1 25 j 17 87 /i U20 I UlO 42kO 
i i ! I t 

Regulated flow 1 90 90 103 . I :  4380 j 4390 1 5010 
1 

Flow in second-f eet 1 

It I s  recognized that there are various other possible 

schemes of developmnt, u i n g  different height6 of dams, reservoir 

capacities, diversion methods, power house locations, etc .  The basic 

data presented in t h i s  report will  enable such studies to be mde by 

those interested. The foregoing illustrative plans of development 

wi l l .  serve to show the mamitude of the potentid. power available 

from Ship Creek and the problem t o  be encountered in develophg it. 

95 per 90 per 
cent of ! e m  of 

t h e  4 t h e  

K i l   watt s 
-90 peper i 50 per 50 per 

cent of / 
I 

esnt 02 
t h e  

cent of j cent of 
i the t h e  
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Flarie Table Bench Marks 

The i n i t i a l  elevation for the following bench marks was 
a mark m t h e  floor of the boiler room at the Ft. Richardson 
diverstun dam. Tho elevzitions i i s t e d  were daterZnined with plane 
tabla and aliddada, using stadia distances and vertical angles, 
The mmkers referred to in the following descriptions arc aluminum 
plates  6qf square showing tho following hformation.- 

W E ;  TABU 
BrnCH &idaK 

U.b, 
GEOLOGICAL SUKVEY 

U'VATIW 
m - 

IK) NOT uIsTllkB THIS MARK 

Ft* Richardson diversion dm, b o i l e ~  m m  door, LO feet 
a ~ u ~ h w t s t  of, at No, 4 manhole, bronze tablet grouted in concrete 
stamped "4931t k92.8 

Ft. Richmdson diversion dam, 0.6 mile upstream fma  
alone, dim trail  on right hank of Ship Creek; about 100 feet ahwe 
stream level, 40 feet north of  to^ of steep c-n w a l l ,  14" 
spruce tree, copper nail and washzr irl root on west aide. Alumhum 
plate  on tree, ~ t a q e d ,  1'667tt, 666.7 

Ft. Richardson diversfon dm, 1.1 miles uptream from dong; 
& t r a i l  on r*ht bank of Ship Creek; 350 feet  upstream frommouth 
of creek enLerkg on left bank, about 100 feet above stream level, 
40 fsct north of t r a i l  and 50 feet north f r o m  top of steep canyon 
wall, 12" spruca tres,  copper nail and washer in mot on north side. 
Al~aninum ldl3te on tree, stamped 11?611f 761.5 

Ft. Richardson diversim dam, 1,9 miles upstream fmm 
a h 3  Skip Creek, on ieft b m ~ ,  about 100 feet upstremu fzom amU 
strean enterire on ri&t bank and 1300 feet upstream f r o m  tributary 
@nberhg on l e f t  bank; in group of' poplar t rees in flat area at bend 
h croek; 9n spruce tree, copper na i l  and washer jn mot, Al-urn 
pLm.tct on tree stupeci t1754H, 755 .O 



Fb, Richdam divaraion dam, 3.2 d l ~ s  upstream m, 
on right bank of Shjp Creek; 0.3 mile domstream from muth of 
creek entar- on rigM bank arvd which ELows paet the Tmtb 
Rescue 3quadron cabin; abaut U.5 feet above stream lcvel, and 300 
feet north of creek; on point of ridge at top of etee; slope; 1514 

spruce tree, copper nai l  and washer in root. A l u m b u m  plate on 
t ree  stampad nllQ71f. llo‘7d4 

Ft. Richard8011 diversion dm, 3.5 see upstream frm 
along Ship Creek;: at mouth of weak enter- an a h t  barsk arrd 
which flowa past Tmth Rescue Squadron cabin located 0.8 nnilaa 
north therefrom; large boulderS standard plane table bench mark 

- tablet gmubed in top of, staraped, tfl-S-1948,1050,1t 1050.1 

Pt. Richadam dlveraion dam, 4.3 miles upstream f m ,  
along Ship Creek; 0*8 mile upstream f m m  mouth of mek entering 
on right bank and flowing pest Tenth Rescue squadron cabin; 
1*4 miles southearst from said oabin, on right bank of creek* 
between tm small tributaries entering on right bank, 1250 feet 
upatsew f m  one and 500 feet dmstreatm fi.m the other; 400 
feet southwat from Old Mail Trail, large rock at east end of: maI2 
island; s t a n d d  plane table bmch nark grouted in top of, stamped, 
" 2-5-1948,1122" U22.1 

Pt. Richardson diveraim dm, 6.0 m e s  upatreamn f m m  
dung Ship Creek; 2.8 mUes southeast from Tmth Rescue auadron  cabin 
along Old Mail T r a i l ;  1.2 miles along trail f r o m  when it crosses the 
aecmd of two smaU stream entering an right bank; enall ridge 500 
Seat north of Ship Creek; 12It spruce tree on east slope of ridge 
15 feet north of tmi l ;  copper n a i l  and weher  in root. dludnm 
plate on tree stamped tf121+5H %5 *4 

Ft. Richardson diversion dam, 7.4 miles upstream from along 
Ship Creek; 3.8 a c s  southeast from Tenth Rescue Squadron Cabin 
d o n g  Old H a i l  Traii and 1OOO feet south f r o m  trail; a right bank 
of creek 700 feet upstream f m m  old log cabin; 1&" gp~uce trsa. 
copper nai l  and washer in mot. klu&ltm p&te m tEee, atam& 
t11306'1 4 u o 5  m 9 

Tenth Eescue Sqt~gchon Cabin, 0.6 dJ.e south h; on 
right bank of creek, 200 feet f r o m  channel# 114 ndla above mouth; 
la! S'mt west f r o m  Old Mail. Trdl;  ntllmp with copper nail and -her 
in top* 3301.8 



Tenth Rescue Squadron cabin, 0.6 d l e  southwest from; 
0.4 mile northwest from mouth of creek flowing by s d d  cabin, 300 
feat  west from a s d e  and st south edge of flat area; 12" spruce 
tree, capper nail m.d k-asher In root on 3 w t h  sMe, Aluminum plate 
on tree stamped 1i15Z?11 1527 -8 

Ft. Rich3;rdsLm d2verslon dan, l*7 miles e a s t  from along 
Pfanser Road t o  Tenth Rescue Sqadron cabin; 25 fset west  of small 
creek crossing road and 4Q feet north of road; 16" SpFuce tree 
d i v i d k  into t w o  trunks 3 feet  above gromd; copper na i l  ard waaher 
in root. klumbum plate on tree s ~ ; ~ e d  H1271" 1271.2 

Ft. Richardson diversion dm, 1.1 &es east from dlmg 
road to Tenth Rescue Squadron cabin ; 18 feet south of road md 40 
fset north fmrn top of steep bank; 18" spruce tree with two trunk8 
bath of which have been broken off, copper nail a d  washer in sodt 
on north s ider  A l u ~ ~ k w " : ~  plate on t ree stamped "U32fr U.31-8 

Fb, Richardson diversion dam, 0.5 mile northeast f r o m  
along Pioneer b a d  to Tmth Rescue Squadron cabin; 20 feet south 
of road; Utf spruce tree w i t h  copper nail and a s h e r  in root  fn 
weat side. Aluminum plate  on tree s l w d  11809'1, 8w.o 




