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HYDROLOGIC AND GEOLOGIC CONDITIONS AND HAZARDS 
AT THE PUT 23 PIT SITE, BEECHEY POINT B-3 SW 

QUADRANGLE, ALASKA 

William A. Petrikl and Richard D. Reger2 

INTRODUCTION 

At the request of Rick Smith, Northern Regional Manager, Division of Land and Water Management 
(DLWM), Department of Natural Resources (DNR), we began researching published and unpublished 
information on hydrologic and geologic conditions at the PUT 23 pit site in August 1990. Petrik briefly 
visited the site on 9-10-90, and Reger conducted a short field reconnaissance on 10-11-90. The results of 
these efforts and subsequent analyses are presented and discussed in this report. 

SETTING 

PUT 23 pit is located in Section 23, T. 11 N., R. 14 E., Umiat Meridian, in the Beechey Point B-3 SW 
Quadrangle, Alaska, near the east bank of the Putuligayuk River 1.3 to 2.5 mi upstream from the river 
mouth at Prudhoe Bay (fig. 1). A landfill and a solidsily-wastedisposal facility are developed in the 
southeastern comer of the large gravel pit there (fig. 2). This part of the Arctic Coastal Plain slopes 
gently northward toward Prudhoe Bay. Natural relief on the order of a few feet is provided by isolated 
pingos and by low scarps along streams and around thaw lakes. 

The climate of this area is classified as arctic modified by coastal maritime influences (Walker, 1985). 
Winters are long, dark, and cold, and summers are short, sunlit, and cool. Summer fogs frequently 
move into the area from Beaufort Sea. Mean annual temperature is about 9" F and the warmest month, 
July, averages about 25" F. Total yearly precipitation ranges from about 10 to 20 in. of water 
equivalent, up to about half of which is summer rain (Rawlinson, 1990). Snowfall is generally light, and 
thickness of the spring (April) snow cover on the ground is a windpacked 12 to 16 in., with up to 8 in. 
of loose depth hoar at the base. Winds blow frequently, primarily from the eastnortheast, and mean 
yearly wind velocity is about 12 m i h .  

Permafrost, or perennially frozen ground, is continuous in this area (Ferrians, 1965) and is more than 
1,800 ft thick inland of Prudhoe Bay (Collett and others, 1989). Maximum depth of seasonal thawing is 
about 3.3 ft. Mean temperature of the ground surface is about 14" F (Lachenbruch and others, 1982). 
Ground temperature at the depth of no annual temperature change is close to 14" F (PBwB, 1974). 
Ground ice is generally concentrated in the upper several feet of permafrost (Sellmann and others, 1975), 
where it occupies up to 85 percent of the ground volume (Brown, 1967). In this interval, small 
segregated lenses, seams, and veins represent 75 percent of the ice present and massive wedge ice 
represents 25 percent. 

HYDROLOGIC CONDITIONS 

lHydrologist, Alaska Division of Geological and Geophysical Surveys, P.O. Box 772116, Eagle River, 
Alaska 99577-21 16. 

2~eologist, Alaska Division of Geological and Geophysical Surveys, 3700 Airport Way (DNR Building), 
Fairbanks, Alaska 99709-4699. 
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Figure 1 .  Geologic map of lower Putuligayuk River area (from Rawlinson, 1990, 
sheet 3). Base is U.S. Geological Survey Beechey Point 8-3 Quadrangle, 

Alaska ( 1  955, revised 1975). Map symbols defined in table 1 . 



Table 1. Descriptions of symbols used on geologic map of PUT 23 pit area fig. I)(Rawlinson, 1990). 

MAP SYMBOL DESCRIPTION 

ALLUVIAL TERRACE DEPOSITS-3 to 10 ft of peat and pebbly silt 
or tine-to-medium sand, or mixtures or interbeds of all three, 
deposited in floodplain overbank environments by river, wind, and 
lake processes, and up to 50 ft  of underlying sand, sandy gravel, or 
gravel, or interbeds of all three, deposited in channels by river 
processes; sandy gravel is the dominant sediment of the coarser lower 
unit. Continuously frozen but thaw seasonally to depths up to 0.6 m; 
fine-grained facies frequently contain segregated ice and massive 
wedge ice. 

UNDIFFERENTIATED ALLUVIUM-Up to 17 ft of peat and silt or 
fine sand, or mixturea or interbeds of all three deposited in channels 
of floodplains by river processes; sandy gravel is the dominant 
sediment of the coarser lower unit. Continuously frozen but thaws 
seasonally to depths up to 0.6 m; fine-grained facies frequently 
contain segregated ice and massive wedge ice. 

BEACH DEPOSITS4ravelly sand and he-to-medium sand 
deposited along the coast and nearshore islands by mass-wasting and 
marine processes. Along the coast and on tundracovered islands 
these deposits include detrital peat. Continuously frozen but thaw 
seasonally to depths up to 3.5 ft. 

ALLUVIUM OF ACTIVE FLOODPLAINS-Fine-to-medium sand or 
sandy gravel, or both, deposited in channels of modem floodplains by 
river processes; sandy gravel is the dominant sediment. 
Continuously frozen but seasonally thaws to depths up to 3.5 ft. 
Surfaces flood seawnally. 

ALLLUVIUM OF ABANDONED FLOODPLAINS-Peat and pebbly 
silt or fine-to-medium sand, or mixtures or interbeds of all three, 
deposited in floodplain overbank enviro~lents by river, wind, and 
lake processes, and underlying sand, sandy gravel, or gravel, or 
interbeds of all three, deposited in channels by river processes; sandy 
gravel is the dominant sediment of the lower, coarser unit. 
Continuously frozen but thaws seasonally to depths up to 0.6 m. 
Fine-grained facies generally contain segregated ice and massive 
wedge ice. Surfaces flood infrequently, although low areas may flood 
annually. 

ALLUVIUM OF INACTIVE FLOODPLAINS-Peat and pebbly silt 
or he-to-medium sand, or mixtures or interbeds of all three, 
deposited in floodplain overbank environments by river, wind, and 
lake processes, and underlying sand, sandy gravel, or gravel, or 
interbeds of all three, deposited in channels by river processes; sandy 
gravel is the dominant sediment of the lower, coarser unit. 
Continuously frozen. Floods seasonally. 



Table 1-Continued 

SAND DUNE DEPOSITS-Up to 20 ft of fine and medium sand 
derived from barren floodplains, delta, and beach deposits and laid 
down in dune forms by wind processes. Continuously frozen where 
dunes vegetated but thaw seasonally to depths up to 3.5 ft; contain 
pore ice. 

DEPOSITS OF ALLUVIAL PLAINS-Pebbly fine sand deposited by 
wind, and underlying interbedded pebbly tine-to-medium sand and 
gravel, and sandy gravel deposited by braided streams to fonn an 
alluvial plain. The topmost 1 to 4 ft often consist of peat with a 0.3- 
to 1.5-ft-thick interbed of pebbly silt sand and occasionally an 
underlying thaw-lake deposit. Continuously frozen but seasonally 
thaws to depths up to 2 ft; segregated ice lenses and massive ice 
wedges concentrated in upper 10 ft. 

THAW-LAKE DEPOSITS4 to 24 ft of peat and pebbly silt or fine 
sand, or mixtures or interbeds of all three, deposited in basins of thaw 
lakes by lake and wind processes. Continuously frozen but seasonally 
thaw to maximum depth of 2 ft; contain some segregated ice lenses 
and indistinct wedges of massive ice. 

ICE-RICH DEPOSITS OF THAW LAKES-6 to 24 ft  of peat and 
pebbly silt or fine sand, or mixtures or interbeds of all three, 
deposited in basins of thaw lakes by lake and wind processes. 
Continuously frozen but thaws seasonally as deep as 2 ft; contain 
abundant segregated ice lenses and massive ice wedges. 

Location of stratigraphic section. 

Approximate geologic boundary. 
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Figure 2. Map showing features in vicinity of PUT 23 pit and locations of two topographic 
profiles measured on 10-1 1-90. Updated from color aerial photograph 

PUO-UN-6, negative 10, taken 7-4-83. 



Putuligayuk River drains 176 mi2 of the central Arctic Coastal Plain and empties into Beaufort Sea at 
Prudhoe Bay. Lower Putuligayuk River is channelized and has a low gradient (fig. 3); Its flow is 
characterized by minimal flow during freeze-up and rapid attainment of peak flows in midJune during 
annual breakup, which is typical of most small streams on the North Slope. Putuligayuk River is 
extremely responsive to precipitation and snowmelt events (flashy) because its drainage basin is underlain 
almost entirely by permafrost. Ice jamming occurs randomly along Putuligayuk River, often causing 
local flooding. 

In the vicinity of PUT 23 pit, lower Putuligayuk River is tidally influenced. Meandiurnal tidal range 
along the Beaufort Sea coast at Flaxman Island 60 mi east of Prudhoe Bay averages about 0.5 ft. (U.S. 
Department of Commerce NOAA-NOS, 1990). However, higher water levels occur during storm surges 
when strong northern winds coincide with low atmospheric pressures and high tides. During storm-surge 
events, o w m  levels on the order of one magnitude higher than atmospheric tidal values are expected 
(Michael Crane, oral commun,, 1991). 

No stream-gage data are presently available for Putuligayuk River in the immediate vicinity of PUT 23 
pit. However, since 1970 the United States Geological Survey (USGS) has maintained a stream-gaging 
station (#15896700) on lower Putuligayuk River 7.3 mi from the mouth at Prudhoe Bay (fig. 3). This 
location is about 3.75 river miles above the PUT 23 pit. At the gaging station, the water-stage recorder 
is located 200 ft upstream from the Spine Road crossing in the northeastern comer of Section 32, T. 11 
N., R. 14 E, Umiat Meridian. Gage datum is the National Geodetic Vertical Datum of 1929. Prior to 6- 
4-72, this station was located at the same datum but on the right bank of Putuligayuk River 150 ft  
downstream from the present location (U.S. Geological Survey, 1978). Although both the gaging station 
and the PUT 23 pit area are close to the same elevation and both are below 2 5 4  elevation, the difference 
in their elevations is unknown. 

At the present time, only stagedischarge data are available for Putuligayuk River. USGS records are 
continuous for water years 1970 through 1979 and 1982 through 1986, and these records are partial for 
water years 1987 through 1989 (U.S. Geological Survey, 1970-79, 1982-88; appendix A). For the 
period of continuous record, average discharge of Putuligayuk River was 42.3 cfs. For the entire period 
of record, a maximum discharge of 5,440 cfs occurred at a gage height of 21.84 ft on 6-17-86, when 
river width was 212 ft and cross-sectional area was 1,156 ft2 (R.L. Burrows, written commun., 
1990)(fig. 4, appendix B). Maximum gage height for the entire period of record (24 ft) was achieved on 
6-5-73 at a discharge of only 10 cfs, when river runoff and snow meltwater ponded behind a local dam of 
snow and ice. Outside the period of record, the flood of 6-12-80 had a stage height of 22.6 ft and a 
discharge of 5,800 cfs. 

To determine flood frequencies and discharges for Putuligayuk River during hydrologic years 1970 
through 1989, an Annual Peak Flow Frequency Analysis was performed (R.D. Lemke, written 
commun., 1990). This analysis supplied the 1980 peak discharge that was missing from the USGS data 
set. According to the analysis (appendix C), the maximum discharge of 5,800 cfs is about equal to the 
10-yr flood event. The 50-yr flood event is estimated to be 8,041 cfs, and the 100-yr flood event is 
estimated to be 9,195 cfs. Peak 50- and 100-yr flows represent 39 and 58 percent increases over the 
10-yr flood event, respectively. 

Strandlines of high-water levels of recent but unknown age occur within 6 ft  of the top of the dike at the 
sharp bend in the Putuligayuk River southwest of PUT 23 pit (fig. 5). The highest strandline is about 10 
ft above the level of Putuligayuk River on 9-10-90 when river discharge was estimated at 10 to 15 cfs. 

PUT 23 pit is situated close to the channel of Putuligayuk River at the northeast end of a 0.6-mi-long 
reach, where the river diverts sharply 80' westward to flow around the west side of the pit (fig. 2). A 
large sandy gravel buttress was built along the pit side of the river dike in this area during gravel-mining 
operations. In the immediate vicinity of the river diversion, the stream bank is composed of sandy 
gravel. Observations made 9-10-90 indicate that the stream banks slope very steeply, probably due to 
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Figure 4. Cross section of Putuligayuk River at U.S. Geological Survey gaging station during 
peak flow on 6-1 7-86. Constructed from notes made by field personnel during 

discharge measurements (appendix B). 



PROFILE A 

/ Dike Road 

SCALE 1 IN. = 1 0 0  FT. 45 ft. 
NO VERTICAL EXAGGERATION 

Figure 5. Two topographic profiles measured on 10-1 1-90 by brunton-compass-and- 
pace method across dike road adjacent to Putuligayuk River along southern 
margin of PUT 23 pit. Locations of profiles shown on figure 2. Water 

depths not reliable. HWM = high-water mark of recent but unknown age. 



scouring by flood waters and drifting river ice. Evidence of erosion was visible for about 300 ft on each 
side of the point of impingement by the stream against the dike-buttress. 

Near a low section in the dike about 100 ft southeast of the west end of profile B (fig, 2), one 12-in.- 
diameter pipe and two 4- to 6-in.diameter p i p  emerge out of the dike and extend toward the river 8 to 
10 ft (fig. 5). All three p i p  are located within about 30 ft of each other and a second 12-in.-diameter 
pipe is located about 300 ft downstream from this group. These pipes could be placed in these locations 
as a floodcontrol mechanism to protect the dike. Lengthy extensions of these pipes out of the dike are 
probably intended to prevent plugging of the pipes during June high-water stages when much drifting ice 
could pile against the levee. However, we have not been able to verify this design intent. 

GEOLOGIC CONDITIONS 

The PUT 23 pit is excavated into gravel-rich alluvium of a low terrace of Pututigayuk River (fig. 1, 
table 1). Two long stratigraphic sections measured in walls of the PUT 23 and PUT 27 pits (figs. 1 and 
6) and observations of aerial photographs and existing pit walls demonstrate that more than 50 ft  of 
fluvial sands and gravels underlie 3 to 10 ft  of silty peat and sandy silt in the terrace alluvium. The 
dominant sediment type in the upper 50 ft of the terrace deposits is sandy gravel. DLWM personnel 
believe that about 8 million yd3 of this material was mined to produce PUT 23 pit (Rick Smith, oral 
cornmun., 1990). 

The presence of widespread low-center contraction-crack polygons in thawing materials visible on 
1: 18,000-scale color aerial photographs (mission PUO-UN 6, negative 11 dated 8-7-82 and mission PUO 
UN 6, negatives 10 and 11 dated 7-4-83) demonstrates that massive, polygonal, foliated-ice wedges were 
common in the 8- to 10-ft-thick, upper fine-grained terrace deposits when the pit was mined. However, 
these same aerial photographs and our 1990 observations of the pit walls indicate that most of the coarse, 
granular materials composing the majority of the pit walls has low ice content, probably in the form of 
pore fillings. No cavities, depressions, or deposits formed by melting of massive ice bodies are visible 
on the photographs, nor did we observe them during our field inspections. This conclusion is also 
supported by two topographic profiles measured between the channel of Putuligayuk River and the 
bottom of PUT 23 pit (fig. 5). These profiles demonstrate that the surface of water in the bottom of the 
pit is 45 ft below river level. Lack of subsurface c o ~ e c t i o n  between the river and the deeper pit 
indicates that an impermeable bamer exists between the two. Thus, the granular walls of the pit are 
undoubtedly perennially frozen and well bonded by intergranular ice. We saw no evidence of significant 
slope instability in pit walls, although local, minor gullying and surface ravelling has occurred, except 
where thawing ice-rich spoil materials were dumped on the gravel buttress in the vicinity of profile A just 
northeast of the sharp bend in Putuligayuk River (fig. 2). 

SITE RISKS 

1. Based on data presently available to us, we cannot accurately predict the flood hazard at the PUT 23 
pit site. Local channelcross-section and streamdischarge data are essential to accurate local flood 
analysis. Moreover, ice jams can randomly cause local flooding during breakup. 

2. The extent of tidal influence on the flow of Putuligayuk River is unknown because of the possibility 
of storm surges in the lower river. Combinations of high tides, strong north and northeast winds, and ice 
jamming could produce excessive flooding during peak 50- and 100-yr flows. 

3. Unabated bank erosion in the southwestern comer of PUT 23 pit could breach the dike-levee there, 
causing flooding of the large pit. 

4. Thawed granular materials composing the walls of PUT 23 pit appear to be stable. However, pit or 
dike-levee expansion will encounter ice-rich, fine-grained, near-surface soils that are not thaw stable and 
must be accomodated. 
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Figure 6. Geologic sections measured in PUT 27 pit (Section 231 and 
PUT 23 pit (Section 25)(Rawlinson, 1990, fig. 4.101. 



5. Granular terrace deposits in the vicinity of PUT 23 pit and composing the pit walls are susceptible to 
surface hydraulic erosion where unprotected. 
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APPENDIX A 

Discharge record of U.S. Geological Survey gaging station (#15896700) on lower Putuligayuk River 



1m700 Putullg.)uk R l w r  mu Dmdboraa 

LOCATIOI.--I .~ 70'16'08", 1- 118*j7'11", l a  let e c c . 9 ,  T.11 I . ,  R.14 t . ,  m r l g t  u p t r a m  -111 of culvert e u u e u y ,  O.b r l l a  
J c w a f ~  fra UnrY.ICd t r l b U t . r y ,  7.3 U l ~ a  f:-a m u t h  on -hoe b y ,  an3 7 r l l c a  n a t  of  Rulha b y  Mlaq tlal.4. 

m:l(*Q AREA.--176 aq ri, approrirtely. 

-1Q) OC -.--thy t o  Soptuber 1970. 

GWC.--V.ter-et4sc recorder. D.tw or g y a  la  an a r  Icve l  ( l*vela by ~ 1 ' c . t .  a r y l m e r i r y  flrr). 

: ~ : m . - - ~ u r r r n t  mr: W l m  dlachuge ,  1,900 cfa  JuDa 7 (e(. bslgbt, 21.25 ft); no n o w  m y  1-28. 

RLLHm.--Recard* poor. 

OISCHIRGE. IN CUIIC FEEI PER SECONO. u A r C a  VEAR o c r o 8 E a  ~OIP rci S E P ~ E M ~ E R  1010 

DAV OCT NOV OEC J A N  f E 8  MAR APR MAY J U N  JUL AUC S t  C 

WIT.--No m e - 5 e l d h t  record June 13 t o  Sept. 30. 



15@6700 P u t u l l . p p h  Rive r  nea r  Dendhorac 

 TIO ON.--^^ 70.16'08", long 148'37'11", in a c c . 9 ,  T.11 N . ,  R.Ik E . ,  on r i g t ~ t  u p t r m r p  r l l i , p n l l  o f  c u i v c r t  c a u a c ~ j ,  . . 4  m i : ?  
domstremm f r m  w e d  t r l t u r s r y ,  7 . 3  mllca f r m  w u t h  on P n d h o c  b y ,  and 6.2 miles r ~ o r t k w s t  o f  k s r l r . ~ r s r .  

DRAINAGE A M . - - 1 7 6  sq mi, a p p r o x l n n t e l y .  

PERIOD OF RECORD.--my 1970 t o  c u r r e n t  y e a r .  

O \ C E . - - U a t e r - s t q c  r e c o r d e r .  h t u n  Of gude l a  st mean Om l e v e l  ( l e v e l s  by p r l v n t r  e n ~ . l n r c r l n r :  T i m , )  

EXTREME.--Current y u r :  Ihx1au.m d : schnrge ,  0,980 c f s  June 6 (gnc(e hel.:ht, 2b.50 f t ) ;  n o  f l o u  O c t .  1 Lo M:. 26. 
P e r l d  o f  record:  b x 1 m . m  discharge, '4,980 c f s  June 6 ,  1911 (dad@ h c l g h t ,  24.50 f t  ); no f low d u r l w  q : t ~ . t e r  p e r i o l s  r - 1 ~ 5  x r \ r .  

RLW\R1(S.--Records p w r .  Records o f  chemlcal  s n s l y s e 6  aid s u s p e n d e d - s r d l w l ~ L  l m d s  f o r  t h r  cu r re r l t  yea r  a r c  publlst.ed 111 R r t  .' .i :?.is 
r e p o r t .  

C00FWUTION.--Lo~LstIcnL suplwrc prdvlded by B r l t l s h  PcLroleum 01' A l .~sk%,  I:,c 

OISCHARGE.  I N  C U B I C  F E F T  PER SECONO. U A I E R  YEAR OCTOREll 1 9 1 0  1 0  SEPlEW8ER 1 9 1 1  

D A Y  r ~ c  T YOV OEC JAN F E B  W A R  A P R  W A Y  J UN JUL AUG S E P  

T O T A L  0 !? 0 C 0 C 0 1 3 . 5  1 3 . 7 5 7  2 2 1 . 0  5 4 . 3  4 1 . 0  
MEAN 0 0 0 0 0 0 0 - 4 4  4 5 9  7 . 1 3  1.14 1 - 3 7  
W A X  0 0 0 0 0 0 0 6.0 4 , 3 2 0  2 0 2 . 5  1 . 5  
W I N  0  0 0 0 0 C 0 0  10 2 - 5  1 .5  1. 0  
LC-FT 0  0 0 0 0 0 0 2 7  7 7 , 2 9 0  4 3 8  1 0 7  8  1 

k T K  YR 1 9 7 1  TUTAL 14.P6b.5 Y E A N  3 8 . 6  MAX 4 . 3 2 0  M I N  0  A C - F l  2 7 . 9 4 0  

NOTE.--No gage-hel&t re2ord 5 : - .  1 t o  Jur.e 4 ,  June '4 ' n  C*-' '. 



A L A S K A  WEST OF LONGITUDE 141" 

15896700 P u t u l l g a y u k  R f v e r  n e a r  Deadhorse 

LOCATION(rev lsed) . - -Lat  70°16 '03" ,  l o n g  148 '37 '41" .  I n  ME4 sec.32, T .11 N.,  R.14 E., a t  mldchannc l  200 f t  
upst ream f rom c u l v e r t  causeway. 0.2 m i l e  downstream f rom unnamed t r i b u t a r y .  7 .3  m i l e s  f r om mouth on 
Prudhoe Bay. and 6.2 m l l e s  n o r t h w e s t  o f  Deadhorse. 

DRAINAGE AREA.--176 sq ml,  a p p r o x i m a t e l y .  

PERIOD OF RECORD.--May 1970 t o  c u r r e n t  y e a r .  

GAGE.--Water-stage r e c o r d e r .  Datum o f  ga e  I s  a t  mean sea l e v e l  ( l e v e l s  b y  p r l v a t e  e n g f n e e r l n g  f l r m ) .  
P r f o r  t o  June 4, 1972 on r l g h t  bank 158 f t  downstream a t  same datum. 

EXTREMES.--Current y e a r :  Maxfmum d i s c h a r g e ,  abou t  4.500 c f s  June 13 (gabe h e l g h t .  22.25 f t .  f l o w  o v e r  l e e ) ;  
no f l o w  Oct .  1  t o  June 8. 

P e r l o d  o f  r eco rd :  Maxlmum d l s c h a r g e ,  4,980 c f s  June 6, 1971 (gage h e l g h t ,  24.50 f t  a t  s l t e  t h e n  I n  
u s e ) ;  no f l o w  d u r i n g  w i n t e r  p e r i o d s  each y e a r .  

REMARKS.--Records poor .  Records o f  chemlca l  ana l yses  and suspended-sedtment  l oads  f o r  t h e  c u r r e n t  y e a r  
a r e  p u b l l s h e d  I n  P a r t  2 o f  t h l s  r e p o r t .  

DISCHAR6E, I N  CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

OCT NOV DEC JAN F EB MAR APR MAY JUN JUL SEC 

TOTAL 0 0 0  0 0 0 0 0 14.493 909 594.4 lr336.50 
MEAN 0 0 0 0 0 0 0 0 483 29.3 19.2 w.6 
MA X 0 0 0 0 0 0 0 0 4.001) 90 91 103 
MIN 0 0 0 0 0 0 0 0 0 15 *. 0 -50 
CFSM 0  0 0 0 0 0 0 0 2.74 .17 . I 1  e25 
IN. 0 0 D 0 0 0 0 D 3.06 -19 e l3  . Z I  
At-F 1 0 0 0 0 D 0 0 0 211750 1*800 1,110 2,650 

CAL Y I  I 9 7 1  TOTAL 14,016.00 MEAN 38.6 & A X  4.320 M I  CFSM .22 I N  2.98 AC-FT 2?c943 
YTR VR 1912 TOTAL llr332.90 MEAM 47.4 &AX 4,000 HIM 0 crss .27 I N  3.66 hC-FT 3 4 ~ 3 8 0  

NOTE.--No gage -he fgh t  r e c o r d  Oct .  1  t o  June 4 .  June 27 t o  Aug. 9  excep t  
o c c a s i o n a l  days. 



ARCTIC SLOPE ALASKA 

15896700 Putuligayuk River near llcadhorse 

LOCATION.--Lac 70°16'03", long 148°37'41", in NEk sec.32,'T.ll N., R.14 E., North Slope Borough, at midchannel 
ZOO ft (61 m) upstream from culvert causeway, 0.2 mi ( 0 . 3  km) downstream from unnamed tributary. 7.3 mi 
(11.7 km) from mouth o n  Prudhoe Bay, and 6 . 2  mi (1,O.O km) northwest of Deadhorse. 

DRAINAGE AREA.--176 mi' (456 km2), approximately. 

PERIOD OF RECORD.--May 1970 to current year. 

GAGE.--WaterAstage recorder. Datun a f  gage is at mean sea level (levels by private engineering firm). Prior 
to June 4, 1972 on right bank 150 ft (46 m) downstream at same datum. 

~ x ~ ~ ~ ~ ~ s . - - C u r r e n t  year: Maximum discharge. about 4,000 ft'/s (110 m'/s) June 9, gage height. not d e t e r m ~ n e d ;  
maximum gage height observed. 24.0 ft (7.32 m)  June 5 .  backwater from snow and ice; n o  flow Oct. 1 to May 29. 

Period o f  record: Maximum discharge, 4,980 ft*/s (141 m'/s) June h .  1971. gage height. 2 4 . 5 0  ft (7.468 m ) .  
at site then in use; no flow during winter periods each year. 

REMARKS.--Records estimated. 

D I S C k b R G L ,  1 h  C U B I C  FELT PER SECOND, ~ I T L R  Y L I R  OCTOt+EQ 1972 TO S I P T t W b l Q  I*71 

'JC 1 NOV DCC J A N  TED M A R  IPM C A I  JLlh J VL 

1,000 
700 
500 
500 
ZOO 

150 
100 
70 
50 
u e  

30 
I 5 
* 0 
5 0 
LO 

7 0 
I, P 
1 0 
25 
2 0 ------ 

l O T I L  
n t b r  
HA1 
Ml'J  
tFS* 
I h .  
r t - r  r 

NOTE.--No gage-height record except occasional days. 



ARCTIC SLOPE ALASKA 

15896700 Putuligayuk River near Deadhorse 

LOCATION.--Lac 70*16'OJ", long 148*37'4lW, in NEC sec.32, T.ll N.. R.14 E., North Slope Borough, at midchannel 
200 ft (61 m) upstream fron culvert causeway, 0.2 mi (0.5 km) downstream from unnamed tributary, 6.2 ni 
(10.0 ku) northwest of Deadhorse, and 7.3 mi (11.7 km) from mouth on Prudhoe Bay. 

DRAINAGE AREA.--176 mi1 (456 La1), approximately. 

PERIOD OF RECORD.--May 1970 to current year. 

MIX.--Water-stago recorder. Datuu of gage is at nean sea level (levels by private engineering firm). Prior 
to Juna 4, 1972 on right bank 150 ft (46 a) downstreu at sane datum. 

EXTRE34ES.v-Currant year: I(.xiuun daily discharge, 2,000 ft'ls (57 m'ls) June 10, gage height, not deternined; 
u x i m u u  gaga height observed, 22.13 ft (6.745 n) June 5 .  backwater from snow and ice; no flow Oct. 6 to May 28. 

Period of record: Maximum discharge, 4,980 ft3/s (141 nJ/s) June 6, 1971, gage height, 24.50 ft (7.468 m), 
at site then in use; no flow during winter periods each year. 

REMARKS.--Records estimated prior to July 18. poor thereafter. Records of chemical analyses and suspended-sediment 
loads are published in Part 2 of this report. 

OISCHARGEt IN CURlC FEET OED SCCONnr UATFR YEAR OCTORER 1973 TO SEPTEMRFR lP71 

D A Y  OCT NOV ~ E C  JIN FER M A R  IPR M ~ Y  JUN JUL ~ U O  SEC 

1 - 4 0  0 2.7 50 3.0 1.1 
2 -30 0 2.7 15 2.1 1.9 
3 .to o 3.5 10 2.6 1.9 
6 .10 0 5.0 37 2.6 1.6 
5 .10 0 10 33 2.4 1.6 

6 0 0 2 0 30 1.0 1 *3 
7 0 0 7 0 27 .TO 1.3 
0 o o ?on 25 . I 0  1.3 
9 o o son 22 -70 1.3 
10 0 0 2.000 20 .TO 1.2 

T O T A L  1.10 o 
MEAN -030 0 
Y A I  - 4 0  0 
w r  o o 
CFS* ,0002 0 
~ h .  o n 
L C - r ~  2.2 o 

------ 
0 
0 
0 
n 
0 
0 
0 

CFSM .21 
CFSM -15 

lN2.81 LC-FT 
IN2.08 LC-FT 

NOTE.--No gage-height record Oct. I to July 17 except occasional days 



ARCTIC SLOPE ALASKA 

15896700 Putuligayuk River near Deadhorse 

LOCATION.--Lat 70°16'04", long 148°37'36", in NE4 sec.32. T.ll N., R.14 E., North Slope Borough, at midchannel 
200 ft (61 m) upstream from culvert causeway, 0.2 mi (0.3 km) downstream from unnamed tributary, 6.2 mi 
(10.0 kn) northwest o f  Deadhorse, and 7.3 mi (11.7 km) upstream from mouth on Prudhoe Bay. 

DRAINAGE AREA.--176 mi' (456 km'), approximately. 

PERIOD OF RECORD.--May 1970 to current year. 

GAGE.--Water-stage recorder. Datum o f  gage is at mean s e a  level (levels by private engineering firm). Prior 
t o  J u n e  4 .  1972 o n  right bank 150 ft (46 m) downstream at same datum. 

EXTREMES.--Current year: Maximum discharge. 2,000 ft'/s (57 m3/s) J u n e  14, gage height, 20.55 ft (6.264 m), 
backwater from snow and ice; no flow Oct. 7 to J u n e  6. 

Period of record: Maximum discharge, 4.980 f t 3 / s  (141 ml/s) June 6, 1971, gage height, 24.50 ft (7.468 m), 
at site them in use; no flow during winter periods each year. 

REMARKS.--Records estimated prior to June 8, poor thereafter. Records o f  chemical analyses and suspended-sediment 
loads are published in Section 2 o f  this report. 

OISCUARGEt I N  CUBIC F t E T  PER SECONO. MITER YEAR OCTOBER 1974 TO SEPTEMBER 1975 
WEAN VALUES 

DAY OCT NOV OEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

22 0 
23 0 
24 0 
25 0 

26 0 
27 0 
28 0 
29 0 
30 0 
3 1 0 

TOTAL 1.20 
MEAN -039 
MAX -30 
M l N  0 
CFSM -0002 
IN .  .0003 
AC-FT 2.4 

CAL YR 1974 TOTAL 9824.30 MEAN 26.9 MAX 2000 
YTR YR 1975 TOTAL 12300.30 MEAN 3 3 - 7  MAX 1600 

NOTE.--No gage-height record Oct. 1 to June 7. 

M I N  0 
M l N  0 

CFSM -15 
CFSM -19 

I N  2.08 AC-FT 
I N  2.60 AC-FT 



ARCTIC SLOPE ALASKA 

15896700 PUTULIGAYUK RIVER NEAR DEADHORSE 

LOCATI0Y.--Lac 70°16'OJ". long 118'37'36", in NEC sec.32. T.ll N . .  R.14 E . .  North Slope Borough, Hydrologic Unlt 
19010001. at midchannel 200 ft (61 in) upstream from culvert causeway, 0.2 mi ( 0 . 5  km) downstream from unnamed 
tributary. 6.2 mi ( 1 0 . 0  km) northwest of Deadhorse, and 7.3 ml (11.7 km) upstream from mouth on Prudhoe Bay. 

DRAItiAGE ARE.4. --I76 mi' ($56 kml), approximately. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--May 1970 to current year. 

GAGE.--Water-stage recorder. Datum of gage is at mean sea level (levels by private engineering firm). Prior to 
June 4, 1972 on right bank 150 ft (46 m) downstream at same datum. 

REMARKS.--Water-discharge records estimated for period of no gage-height record prior t o  June 6 and fair there- 
after. 

AVERAGE DISCHARGE.--6 years, 5 0 . 0  ftl/s (1.133 rn'ls), 3.09 in/yr ( 7 8  mmlyr), 28,980 acre-ftlyr ( 3 5 . 7  hml/yr). 

EXTREMES FOR PERIOD OF RECORD.--?laximum discharge, 4 ,980  ft3/s (141 ml/s) June 6. 1971, gage height, 24.50 ft 
( 7 . 1 6 8  m). at slte then in use; no flow dur~ng winter periods each year. 

EXTREMES FOR CURREST YE.4R. --Maximum discharge. 3.130 ftl/s (88.6 m'/s) June 17, gage helghr, 19.85 ft (6.050 m), 
no flow Oit. 11 to June 5. 

UISCHA2bE. 1'4 CUUIC F t E T  PER SECOND. UATER YEAR OCTOBER 1975  TO SEPTE'48ER 1976  
MEAN VhLUES 

0 1 1  OC 1 NOV DiC JAY FEd MAQ APR MAY JUN JUL 

I .r)O 0 247  
2 .oO 0 2 1 5  
3 . 'JO 0 184  

4 .*O 0 154  

5 - 3 0  0 139 

6 - 3 0  7.0 I 2 0  
7 - 2 0  8.0 108  
8 . I 0  9.0 9 3  
9 . l o  10 R 2 

10  . I 0  15 74 

1 I 0 35 6 8  
12 0 100 6 1 

1 3  0 300 5 4  

14  0 6 0 0  4 8  

15 0 1100 4 2  

16 0 I 5 0 0  36  

17 0 2500  3 4  

1 8  0 2670  3 0 

1 9  0 2070  2 6  

2 0 0 l o 4 0  24  

2 1 0 I 2 9 0  2 1  
2 2  0 989  2 0 
2 3  0 I 9 2  18  

2 4  0 630  15 

25  0 500  13 

2 b  0 640  I 1 
27  0 400 10 
2R 0 3d5 7.5 
2 9  0 362 6.6 
3 0  0 --- 295 7.0 

31 0 --- ---  --- --- 6.6 

TOTAL 3.40 0 0 J 0 0 0 0 18627.0 1976.7 
MEAN . I 1  0 0 0 0 0 0 0 b 2 I  b3.7  
MAX .MO 0 0 0 0 0 0 0 2670 24  7 
MIN 0 0 0 0 0 0 0 0 0 6.6 
CFSM 0 0 0 0 0 0 0 0 3.53 .3b 

IN. .OOO 7 0 0 0 0 0 0 0 3.94 - 4 2  

AC-FT 6.7 0 0 0 0 0 0 0 36950 3920 

CAL YR 1975  TOTAL 12302.50 MEAN 33.7 M A X  1600 M l N  D CF5M . 1 V  I N  2.60 LC-FT 24400  

UTR YU 197b  TOTAL C0755.60 MEAN 56.1 MAX 2 6 7 0  M l N  0 CFSM .32 I N  6.39 bC-FT 41170  

LUG SEP 



ARCTIC SLOPE ALASKA 

15896700 PUTULIGAYUK RIVER NEAR UEADHORSE 

LOChT1ON.--Lat ?Uolb'OJ", long 1JY037'36", in NEk sec.32, T.ll N.. R.14 E.. North Slope Borough, Hydrologic U n ~ t  
19010001, at nidchannel Z00 ft (61 m) upstream from culvert causeway, 0.2 mi (0.3 kml downstream from unnamed 
tributary, u . 2  ml (10.0 km) northwest of Deadhorse, and 7.3 mi (11.7 km) upstream from mouth on Prudhoe Bay. 

URAISACE ARLA.--176 m i 2  (456 kin'), approximately. 

PERIOD OF RECORD.--May 1970 to current year. 

CAGE.--Water-stage recorder. Datum of gage is at mean sea level (levels by private engineering firm). Prior to 
June 4, 1972 on right bank 150 I t  (46 ml downstream at same datum. 

RtlMRKS.--Records estimated and poor for period of no gage-height record prior to June 11 and good thereafter. 
Several observations of water temperature were made this year. 

:\L'tR.\Gt DISCHAR(;E. - - I  years, 39.5 ftl/s (1.119 ml/s), 3.05 in/yr (77 mm/yr), 28,620 acre-ft/yr (35.3 hm31yr) 

I.XTR!i>!tiS FOR PtRIOD OF RtC0RD.--Maximum discharge, 4 , 9 8 0  ft3/s (141 m3/s) June 6 ,  1971, gage height, 24.50 it 
(;.ah8 m ) ,  at site then in use; no flow during winter periods each year. 

~.xrSt.bo:S POI( CURRL.?IT YL,!R. - -\laximum discharge. 1,800 ftl/s (51.0 m3/s) June 10, Rage height, unknown; maxlmum gage 
belyht, 2 2 . 5 6  ft (b.815 m )  somerlme during June 5-10, from floodmarks, backwater from ice; no flow Oct. 10 to 
June 5. 

OISCH~RGEI I N  CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1976  TO SEPTEMBER 1977 
MEPN VALUES 

OAY OC T NOV DEC JPN 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
- 0 0  

.oo 

APR MAY JUN 

.oo 

.oo 

.oo 

.oo 

.oo 

100  
250  
5 0 0  

1000  
1750  

1340  

AUG 

1.4 
1.2 
1.2 
1.0 

- 9 0  

.80 

.60 
- 6 0  
.50 
.40 

.4O 

SEP 

1.7 
1.4 
1.4 
1.2 
1.2 

1.2 
1.4 
2.0 
2.4 
2.2 

2.0 
2.4 
3.7 
3.7 
4.5 

5.1 
5.7 
5.7 
6.3 
6.9 

7.0 
8.0 
8.5 
9.0 
9.3 

1 0  
14 
17 
17 
2 0 --- 

16 .oo 
17 .OO 
18 .OO 
I V .oo 
20  .oo 

2 1 .oo 
22 .oo 
2 3 .oo 
24  .OO 
25  .OO 

2 6 .oo  
27  .OO 
2 8 .OO 
2 9 .oo 
3 0 .oo 
3 I .oo 

TOTAL 4.50 
ME I N  . I 5  
M1X - 9 0  
M l N  .OO 
CFSM .001 
IN. .OO 
AC-FT 8.9 

CAL YY 1976  TOTAL 
Y T R  Y U  1977 T o r b L  

20756.70 MEAN 56.7 MAX 2610  
13384.40 MEAN 36.7 MAX 1750 

MIN .OO CFSY - 3 2  I N  4.39 AC-FT 41170  
M lN  .OO CFSM ~ 2 1  I N  2.83 AC-FT 26550  



ARCTIC SLOPE ALASKA 

15896700 PUTULIGAYUK RIVER NEAR DEADHORSE 

LOCATION.--Lac 70°16'04", long 148'37'36", in NEk sec.32, T.ll N., R.14 E., North Slope Borough. Hydrologic Unit 
19010001, at midchannel 200 ft (61 m) upstream from culvert causeway. 0.2 m i  (0.3 kn) downstream from unnamed 
tributary, 6.2 mi (10.0 km) northwest of Deadhorse, and 7.5 mi (11.7 km) upstream from mouth on Prudhoe Bay. 

DRAINAGE AREA. - - 176 mi' (456 km'). approximately. 

PERIOD OF RECORD.--May 1970 to September 1978 (discontinued). 

GAGE.--Water-stage recorder. Datum of gage is at National Geodetic Vertical Datum of 1929 (levels by private 
engineering firm). Prior to June 4, 1972, on right bank 150 ft (46 m) downstream at sane datum. 

E?tARKS.--~ecords estimated and poor for period of no gage-height record prior to June 11 and fair thereafter. 
Several observations of water temperature or specific conductance were made this year. 

AVERAGE DISCHARGE.--8 years, 41.8 ftJ/s (1.184 ml/s), 3.23 in/yr (82 mm/yr), 30,280 acre-ft/yr (37.3 hm'/~r). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,980 ftl/s (141 m'ls) June 6 .  1971, gage height. 24.50 ft 
(7.468 m), at site then in use; no flow during winter periods each year. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge. 4,630 ftl/s (131 ml/s) June 11. gage height, 21.43 ft (6.532 m); 
no flow Nov. 1 to June 3. 

DAY OCT 

25 
30 
40 
50 
45 

40 
35 
30 
25 
20 

18 
16 
14 
12 
10 

9.0 
8.0 
7.0 
6.0 
5.0 

4.0 
3.0 
3.0 
2.0 
2.0 

2.0 
2.0 
1 .o 
1 .o 
1.0 
l .o 

TOTAL 467.0 
MEAN 1s. 1 
MAX 50 
Mill 1.0 
CFSM 0 9  
I N .  .10 
LC-FT 926 

CAI. YR 1977 TOTAL 
WTR YR 1978 TOTAL 

OISCHARGE. I N  C U B I C  F E E T  PER SECONO1 WATER 
MEAN VALUFS 

NOV DEC JAY F E 8  WAR 

13846.90 MEAN 37.9 
210S0.44 MLAN 57.7 

.oo 
.no0 

.oo 

.oo 
.ooo 

.DO 

. o o  

MAX 1750 
MAX 4230 

YEAR OCTOBER 1977 TO SEPTEMRER 1978 

APR MAY JUN JUL 

M I N  . O O  CFSM .22 I N  2.93 AC-FT 27470 
I N  0 CFSM ( 33  I N  4.45 AC-FT 41750 





ARCTIC SLOPE ALASKA 

15896700 PUTULIGKYUK RIVER NEAR OEAOHORSE 

L1ICATION.--Lat 70°16'03", long 148'37'41". in NElc sec. 32, T. 11 N., R. 14 E., North Slope Borough, Hydrologic Unit 
19010001. at midchannel 200 ft (61 rn) upstream from culvert causeway, 0.2 mi (0.3 km) downstream from unnamed 
tributary, 6.2 mi (10.0 km) northwest of Oeadhorse, and 7.3 mi (11.7 km) upstream from mouth on Prudhoe Bay. 

DRAINAGE AREA.--176 mi' (456 kml). approximately. 

PERIOO OF RECORD.--May 1970 to September 1979 and October 1981 to September 1982. 

GAGE.--Water-stage recorder. Datum of gage is at National Geodetic Vertical Datum of 1929 (levels by private 
engineering firm). Prior to June 4. 1972, on right bank 150 ft (46 m) downstream at same datum. 

RMARKS.--Records fair except those for periods of no gage-height record prior to June 13 and Sept. 15-30, which are 
estimated and poor. 

AVERAGE DISCHARGE.--10 years (water years 1970-79, 1982). 41.6 ftl/s (1.178 mJ/s), 3.21 in/yr (82 m/yr), 30.140 
acre-ftlyr (37.2 hm31yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4.980 ft'/s (141 mJ/s) June 6. 1971, gage height. 24.50 ft 
(7.468 m ) ,  at site then in use; no flow during winter periods each year. 

EXTREMES OUTSIDE PERIOO OF RECORD.--Flood of June 12, 1980 had a stage of 22.6 ft (6.89 m) and discharge of 5,800 
ft'/s (164 mJ/s), from information by private engineering firm. 

EXTREMES FOR CURRENT YEAR.--3aximum ~ltscharge. 2,290 ftJ/s (64.9 m3/s) June 14, gage height, 18.82 ft (5.736 m); 
no flow Oct. 12 to May 30. 

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
MEAN VALUES 

DAY NOV OEC JAN FEE MAR APR HAY JUN JUL AUG SEP 

TOTAL 39.00 .OO 
MEAN 1.26 .OOO 
MAX 10 . 00 
MIN . 00 . 00 
CFSM .007 ,000 
IN. .01 .oo 
AC- FT 7 7 . 00 
WTR YR 1982 TOTAL 21559. 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

. 00 

.oo 

.oo 
.ooo 
.oo 
.oo 

. 000 
.oo 
.oo 

30 MEAN MAX 2220 HIN . 00 CFSH .34 IN 4.56 

19 
16 
16 
14 
14 

11 
1 1  
10 
9.6 
9.3 

9.3 
9.6 
10 
9.6 
9.3 
9.6 

942.3 
30.4 
102 
9.3 
.17 
.20 

1870 

AC-FT 



ARCTIC SLOPE AIASKA 

15896700 PUTULIGAYUK RIVER NEAR DEADHORSE 

LOCATION.--Lat 70°16'03", lon 148'37'41", in NEf sec. 32, T. 11 N., R. 14 E., North Slope Borough, Hydrologic Unit 
19010001, at midchannel 20b ft upstream from culvert causeway, 0.2 mi downstream from unnamed tributary, 6.2 mi 
northwest of Deadhorse. and 7.3 mi upstream from mouth on Prudhoe Bay. 

DRAINAGE AREA.--176 mi2, approximately. 

PERIOD OF RECORD.--May 1970 to September 1979 and October 1981 to current year. 

CAGE.--Water-stage recorder. Datum of gage is at National Geodetic Vertical Datum of 1929 (levels by private 
engineering firm). Prior to June 4. 1972. on right bank 150 ft downstream at same datum. 

RMARKS.--Records fair except those for periods of no gage-height record prior to June 6 and Sept. 20-30, which 
arc estimated and poor. 

AVERAGE DISCHARGE.--11 years (water years 1970-79, 1982-831, 42.2 ftJ/s, 3.26 inlyr. 30,570 acre-ft/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maxinun discharge. 4.980 ft'/r June 6. 1971, gage height. 24.50 ft, at site then 
in uaei no flow during winter periods each year. 

EXTRMES OUTSIDE PERIOD OF RECORD.--Flood of June 12, 1980 had a stage of 22.6 ft and discharge of 5.800 ftJ/s, 
from information by private engineering firm. 

EXTREMES FOR CURRENT YEAR.--Maximum observed discharge, 3.130 ft3/s June 5, age height, 19.85 ft; maximum 
gage-height, 20.35 ft June 5. backwater from ice; no flow Oct. 12 to May $4. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR A PR MAY JUN JUL AUG SEP 

16 
17 
18 
19 
2 0 

21 
22 
23 
2 4 
25 

26 
27 
28 
29 
3 0 
3 1 

TOTAL 
MEAN 
MAX 
MIN 
CFSn 
IN. 
AC-€T 

CAL YR 1982 TOTAL 21558.30 MEAN 59.1 MAX 2220 MIN .OO CFM .34 IN 4.56 AC-FT 42760 
W T R  YR 1983 TOTAL 17398.48 47.7 MAX 2800 HIN .00 CFSM .27 IN 3.68 AC-FT 34510 



ARCTIC SLOPE-AUSKA 

15896700 PLITULIGAYUK RIVER N U R  DEADHORSE 

LOCATION.--Lat 70'16'03", Lon 148'37'41", in NEk sec.32, T.ll N., R.14 E., North Slope Borough, Hydrologic Unit 
19010001, at midchannel 208 ft upstream from culvert causeway, 0.2 mi downstream from unnamed tributary, 6.2 mi 
northvest of Deadhorse, and 7.3 mi upstream from mouth on Prudhoe Bay. 

DRAINAGE AREA.--176 mia, approximately. 

PERIOD OF RECORD.--Hay 1970 to September 1979 and October 1981 to current year. 

CAGE.--Water-stage recorder. Datum of ga e is at National Geodetic Vertical Datum of 1929 (levels by private 
engineering firm). Prior to June 4, 1872, on right bank 150 ft downstream at same datum. 

REMARKS.--Records estimated and poor for period of no gage-height record prior to June 5, fair thereafter. 

AVeaAGE DISCHARGE.--12 years (water years 1971-79, 1982-841, 41.5 fts/s, 3.20 in/yr, 30,070 acre-ft/yr. 

UrraMES FOR PERIOD OF RECORD.--Haxinu discharge, 4,980 ftJ/s June 6, 1971, gage height, 24.50 it, at site then in 
use; no flow during winter periods each year. 

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of June 12, 1980 had a stage of 22.6 ft and discharge of 5,800 ftJ/s, 
from information by private engineering firm. 

EXTREMES FOR CURRENT YEAR.--Maximm discharge, 1,640 fta/s June 10, gage height, 18.20 ft; m a x i m  gage-height, 
18.38 ft June 10, backwater from ice; no flow Oct. 6 to May 25. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1983 TO SEPTEMBER 1984 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL A UC SEP 

20 . 00 
2 1 . 00 
2 2 .oo 
2 3 . 00 
24 .OO 
25 . 00 
26 . 00 
27 . 00 
28 . 00 
2 9 . 00 
30 . 00 
3 1 . 00 

TOTAL .70 
MEAN .023 
MAX .20 
MIN . 00 
CFSH . 000 
IN. .oo 
AC-FT 1.4 

CAL YR 1983 TOTAL 
WTR YR 1984 TOTAL 

. 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 .oo . 00 .oo . 00 .oo . 00 .oo --- .oo 

. 00 . 00 
.ooo .ooo 
.oo . 00 . 00 . 00 

.ooo .ooo 
.oo . 00 
.oo . 00 
17361.18 MEAN 
12617.90 MEAN 

MAX 2800 
MAX 1500 

MIN .OO 
MIN .OO 

. 00 .OO 98 5.0 106 . 00 .OO 85 5.0 123 

.OO .10 75 5.3 133 . 00 .20 62 5.0 139 . 00 .40 53 5.0 139 . 00 .60 49 5.0 136 . 00 .80 44 4.6 130 --- 1.0 --- 4.6 123 

.OO 3.10 8857.6 383.1 1516.4 
.OOO .10 295 12.4 48.9 
.OO 1.0 1500 39 139 
.OO . 00 1.0 4.6 4.6 

.OOO .001 1.68 .07 .28 
.OO .OO 1.87 .08 .32 
.OO 6.1 17570 760 3010 

CFSM .27 IN 3.67 AC-FT 34440 
CFSM .2O IN 2.67 AC-FT 25030 





ARCTIC SLOPE ALASKA 

15896700 PUTULIGAYUK RIVER NEAR DEADHORSE 

LOCATION.--Lat 70'16'03", long 148'37'411', in N E ~  sec.32, T.ll N., R.14 E., North Slope Borough, Hydrologic Unit 
19010001, at midchannel 200 ft upstream from culvert causeway. 0.2 mi downstream from unnamed tributary. 6.2 m i  
northwest of Deadhorse, and 7.3 mi upstream from mouth on Prudhoe Bay. 

DRAINAGE AREA.--176 mi', approximately. 

PERIOD OF RECORD.--May 1970 to September 1979 and October 1981 to September 1986 (discontinued). 

CAGE.--Water-stage recorder. Datum of ga e is at National Geodetic Vertical Datum of 1929 (levels by private 
engineering firm). Prior to June 4, 1872, on right bank 150 ft downstream at same datum. 

AVERAGE DISCHARGE.--14 years (water years 1970-79, 1982-86), 42.3 fta/s, 3.26 in/yr, 30,650 acre-ft/yr 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,440 ft3/s, June 17, 1986, gage height, 21.84 ft; meximum 
gage height, 24.0 ft, June 5, 1973, backwater from snow and ice; no flow during winter periods each year. 

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of June 12, 1980 had a stage of 22.6 ft and discharge of 5,800 ft3/s, 
from information by private engineering firm. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,440 ft3/s, June 17, gage height, 21.84 ft; maximum gage-height, 
21.99 ft, June 16, backwater from snov and ice; no flow, Oct. 17 to May 29. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1985 TO SEPTEMBER 1986 
t1EAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY J UN JUL A UG SEP 

TOTAL 46.00 
H U N  1.48 
IUX 5.0 
MIN . 00 
CFSM .008 
IN. .01 
AC-FT 9 1 

CAL YR 1985 TOTAL 
UTR YR 1986 TOTAL. 

11303.04 MEAN 31.0 
22843.00 MEAN 62.6 

MAX 2310 
MAX 4490 

ElIN .OO CFSM .l8 IN 2.39 AC-FT 22420 
MIN .OO CFSM .36 IN 4.83 AC-FT 45310 



Annual maximum discharge at crest-stage gage partial-record stations during water year 1988--Continued 

Station No. Station Name Location 

Annual maximum 
Drainage Period Gage Dis- 

Date height char e I (ft) (ft Is) 

Arctic Slope Alaska 

5896700 Putuligayuk Lat 70'16'03", long l48'37'4lw, in a176 11970-79, 6-13-87 19.84 83,120 
River near NEk sec.32, T.11 N., R.14 E., North 1980. 6-14-88 20.66 3,990 
Deadhorse Slope Borough, at midchannel 200 ft # 1982-86, 

upstream from culvert causeway, 0.2 mi 1987-88 
downstream from unnamed tributary, 
6.2 mi northwest of Deadhorse, and 
7.3 mi upstream from mouth. 

.5904900 Atiaun River Lat 68'22'25", long 14g018'48", in 32.6 1976. 6-19-88 12.78 350 
tributary near NEkSEk sec.28, 1.12 S.. R.12 E., 11877-86, 
Pump Station 4 North Slope Borough, on right bank 1987-88 

0.2 mi upstream fran culvert at 
mi 191 on Dalton Highway, 0.9 mi up- 
stream from mouth, and 4 mi south 
of Pump Station 4. 

15910200 Aappy Creek at Lat 69'08'50''. long 148'4Q150", in 34.5 1972-88 6- 3-88 16.06 460 
Happy Valley SEk sec.30, T.3 S., R.14 E., North 
Camp near Sagwon Slope Borough, on right bank at 

former Happy Valley Camp 1 mi up- 
stream from mouth and 17.5 mi 
south of Sagwon. 

15918200 Sagavanirktok Lat 69'57'14", long 148'43'48". in a12 
River tribu- W E %  sec.18, T.1 N., R.14 E., on 
tary near right bank 6 ft upstream from culvert 
Deadhorse at mi 386.2 on Dalton Highway. 0.4 mi 

upstream from mouth, and 23 mi south 
of Deadhorse. 

+ Operated as a continuous-record station. 
a Approximately. 
g Not previously published. 



.:..nnual maximum discharge at crest-stage gage partial-record stations during water yecr 1989--Continued 

SLation No. Station Name Location 

Annual maximum 
Drainage Period Gage Dis- 

of Cate height char80 
) record (ft) (ft 1s) 

Yukon Alaska--Continued 

15564887 Bonanza Creek Lat 66'36'52". long 150'41124", in 11.7 1975-89 6- 1-89 19.17 208 
tributary near SEf sec.25, T.21 N., R.15 W., on right 
Prospect Camp bank 0.3 mi downatream from culverts 

on the Dalton Highway. 3.4 mi upstream 
from mouth, and 13.5 mi south of Pump 
Station 5. 

Northweat Alaska 

15585000 Goldengate Creek Lat 64'26'03". long 165'02'46", in S m  1.55 1965. 6-14-89 11.78 S/53 
near Nome sec.15, T.12 S., R.32 W., on right bank 1977-84. 8-12-89 11.03 g/l3 

500 ft upstream from culvert on Nome- 1986-89 
Council Road and 11 mi southeast of 
Nome. 

15619000 Dexter Creek near Lat 64'35'11". long 165'16'39", in NEt 2.99 1978, 6-14-89 f14.12 sf135 
Nome sec.33, T.10 S.. R.33 W . ,  on left bank 1981-89 8-12-89 11.50 El68 

800 ft upstream from culvert on Nome- 
Taylor Road 0.2 mi upstream from mouth 
and 7 mi northeast of Nome. 

15624998 Arctic Creek above Lat 64'38'16". long 165'42'42", in NEt 1.13 1975, 8-13-89 17.99 2 6 
tributary near sec.8, T.10 S., R.35 W.. on right 1979-89 
Nome bank 300 ft upstream from culvert on 

Nome-Teller Road 2 mi upstream from 
mouth and 13 mi northwest of Nome. 

15633000 Washington Creek Lat 64'42'52". long 165'49'13". in NWk 6.34 1964-89 6-15-89 f21.78 S/a150 
near Nome sec.14, T.9 S., R.35 W., 400 ft up- 8-12-89 19.91 El40 

stream from culvert on Nome-Teller 
Road and 19 mi northwest of Name. 

15637000 Gold Run Creek Lat 65'02'30". long 166'10106", in SEf 24.2 $1986-88. 6-16-18-89 4.97 S/920 
near Teller HEt sec.21, T.5 S., R.37 W., on left 1989 8-12-89 4.52 El640 

bank, 30 ft downstream from bridge at 
mi 52.7 of Nome-Teller Road, 18 mi 
southeast of Teller, and 55 mi north- 
west of Nome. 

15668100 Star Creek near Lat 64'55'4OW, long 164'57'3gW, in NWk 3.78 1964-65, 6- -89 10.04 60 
Nome sec.33, T.6 S.. R.31 W., on right bank 1967-89 

upstream from culvert at mi 40.5 Nome- 
Taylor Road 0.9 mi upstream from mouth 
and 32 mi northeast of Nome. 

15668200 Crater Creek near Lat 64'55'48", long 164'52'12". in NWk 21.9 1964-65. 6-10-88 8.06 r560 
Nome NWt sec.36. T.6 S., R.31 W.. on right 1967-75. 6- -89 9.04 1,090 

bank 25 ft upstream from bridge at t1976-85. 
mi 43 on Nome-Taylor Road. 1.1 mi up- 1986-89 
stream from mouth, and 34 mi north- 
east of Nome. 

Arctic Slope Alaska 

15896700 Putuligayuk Let 70'16'03". long 148'37'41". in a176 11970-79, 6-11-89 21.49 4,950 
River near NEt sec.32, T.ll N.. R.14 E.. North 1980, 
Deedhorse Slope Borough, at midchannel 200 ft 11982-86. 

upstream from culvert causeway, 0.2 ml 1987-89 
downstream from unnamed tributary. 
6.2 mi northwest of Deadhorse. and 
7.3 mi upstream from mouth. 

15904900 Atigun River Lat 68'22'25", long 149'18'48''. in 32.6 1976, 6-22-a9 13.59 580 
tributary near NEtSEt sec.28, T.12 S., R.12 E., 11977-86, 
Pump Station 4 North Slope Borough. on right bank 1987-89 

0.2 mi upstream from culvert at 
mi 191 on Dalton Highway, 0.9 mi up- 
stream from mouth, and 4 mi south 
of Pump Station 4. 

1 Operated as a continuous-record station 
a Approximately. 
f Ice effect. 
r Revised. 
R/ Rainfall. 
SI Snowmelt. 



APPENDIX B 

Notes made during stream-discharge measurements at U.S. Geological Survey 
gaging station (#15896700) on Putuligayuk River 



UNITED STATES 187 DEPARTMENT OF THE INTERIOR h N a  --- 
GEOL5GICAL SURVEY 

W A m  RESOURCES DIVISION Carp by - 
DISCHARGE MEASUREMENT NOTES - 5 s  

Sta. NIL ) s?'&740 

Method caf. --- Hw. angle caf. Susp.  mi. -LZ- Mctu  NO. 

Date rated -gl  ' - Usedrating 

for rod - surp Metu - -  ft 
above battom OF wt Tags checked - , ,  

s ~ m  before ---6_KIc- ~ f t ~  BL- 
hleas. p l o 8  hL% diE. from -&-- rating 

Wading, cable i s  uuprtr.. d o w ~  .. aide 

bridge ..-. LQ-Q-.@~G =Mow 

I 
Check-bar, chain found 

- -----.---. ---------. 
2o.t C '- - c h e d  ta .- - at  ----- 

F ~ W M C H . , .  2 1 - 3 2  j II 1 $ 4 7  C a n e d  - -  - ------- c . H . ~ ~ - -  1'. 
&ma ht  G K.--. z 1 - 7 6  1 2 3 4  Lvds obtained 3-55 ----------------------- 
h1easwed rated u d m t  O fair (8%). poor ( o v a  8%). b w d  on foIlo&g 

conditions: G o s j  A n  A -=--&!CE!&L ------------- 
J K C - s r  =LDDL O W  - -  Weather .----.,--.----.--- 

met -- -. Air .----....-a F@ --- 
h e  A -  - -  W ~ t v  -.OF@ .-- 

i/ - - . -  --.- Record removed -1--C? _-----...--. Intake flushed ! ------ 
Obsuvu - - - - - - - - - -  --------------------.------ 

-----------__-I_-_ C__________________ ---- -- - - - _ -  _ I 







APPENDIX C 

Flood frequency analysis for Putuligayuk River 



U. b. G F P L n G I C A L  \ U U V E V  
A N N U A L  P E A &  F L O d  F R E L U E N C Y  A N A L Y S I S  

F O L L O U I N G  WRC G U I n E L I N E S  3 U L L .  1 7 - 3 .  

l : . I P J T  F J R N A T  ' 1 U A T S T J S k  P E A K  = I L f  R E T R I F V A L  

c X Y L A N C T I O N  O F  P E A K  D I S C H i R G E  J I I 3 . L I F I C A T I O : J  C O O E S  

J 4 2 7  F I L E  M E A N I N G  

3 3 O P t l  F A I L U R E ,  K O t . I - S E C ? I Q ? E N T  F L C U  A N O M A L Y  
G 3 D I S C H A R G E  G R i A l E ?  T 4 A H  X T A T E D  V A L U k  
X 3 + 8  h C T t i  O F  T H E  A B O V E  
L  L J I S C q & 2 S c  L E S S  Tq:h ST4TE' l  V A L U E  
6 o 'J? i K l J J W t l  t F i E C T  O F  R F G J L P T I O Y  3 2  U Q L P N I Z A T I 3 N  
ti 7 H I Z T J R I C  P E A K  

R E P O R T  T i 3 d 3 L E  T O  U A T S T O L ? E  J S E D  b S S I S T , l l J C E .  

J C 0 7  -- R E V I S t 3  F 3 R  U S E  U I T H  U.R.C. B U L L E T 1 1 4  1 7 - 8 .  d l l / d l  

P E A K  F L C U  F I L F  R E T E I E V A L  V E P S I O f I  

P Q I N C I P A L  C H A K S E S  I N C L U D E  -- 
-- H I G H  O U T L I E R  T E S T  - - N 3 R E  SENSITIVE L O N  OUTLIFQ T E S T  

-- S T A T I O N  S K E W  A D J U S T M E N T  G O 7  L O U  O U T L I E R S  A N D  Z E R C  F L O d S  
- - U t I G H T E O  A V E k A i I N t  O F  S T n T I O t i  A N D  G E N E R A L I Z E D  S K C U S  I N  

I N V E S S E  P R O P O R T I 3 Y  1 3  E S T 1 : I A T E O  H E P N  S Q U A R E  E R R O R S .  

F J S  L E T A I L S ,  S E E  U L T S T O C E  U S E X ' S  G U I D E ,  V O C . 4 r  C H - 1  ( 1 9 8 1  
Q E V I S I 3 1 J ) ,  SEC.C. 

*4U C d A t l G E S  I t 4  J O a  I N P U T  P P E ? P ? A T I 3 N  A R E  R E G U I E E D  I N  R E T R I E V A L  H O D E  
U I N 3 2  C H A N G E S  K A Y  B E  Q E Q U I R E O  I V  S T P N D A L O N E  ( C L 2 D  I N P U T )  HODE. 

N D T E  -- I N  S T B N O A L O I J E  H O 3 E  ( C A F 3  I ' I P ' J T ) ,  P  NEW F O R M A T  I S  U S E D  F O R  
H I S T 3 9 Z C  4 R D  O U T L I E R  I i 4 F G 2 1 4 P T ~ 3 ' 1 .  S E E  V A T S T O R E  U S E R ' S  G U I D E ,  
V2L.4, CH.1, S t C . C . Z . <  ( l ' i ?  7 f V I S I O N ) .  N O  C H P N G F  I S  N E E D E D  
F J e  > T A T I O N S  H A V I t J S  N 7  H I S T C ? I C / J l J T L I ? Q  I N F O R N A T I 3 N .  

' J b T F  -- 1 1 4  S T A 4 5 4 L O S c  Y C 3 i - ,  l l S E  ' = ~ ; 1 7 1 4 = 1 4 3 K  O N  T k E  E X t C  CARO.  

I J T ?  --  ;2Il:.:L;IY I J U T P J T  I S  ? U 0 ; J C T Z  5 Y  U E F h U L T ,  I I : J L E S S  S U P P R E S S F U  BY 
1-t t : i l ?C O P T I C % .  ( A C P U  I S  T r Z  7 t F A U L T  OPTIOI : . )  P C P U  O U T P U T  





W A T \ T O R t  P E A K  F L O U  F I L E  R i T P I t b A L  DGY.  J 9 d O  - Q U k  O A T €  : 11 S E P  9 U  1 7 . 3 1 . 5 4  
P R J i R A n  L L S T  K E V I S F O  : 3 U C T  9 3  1 9 . 2 5 . 2 3  

* * *  E X P L 4 N A T I C N  CF P t A K  D A T A  C O 3 t S  *A"* 

I . . . D I S C H L R S E  I S  A  R A X I M U N  D A I L Y  A V E R A G E  
2.. . D I S C H A R G E  I S  A l l  C S T I H A T E  
J...DISCYAR;E A F F E C T E D  a r  n a k 1  FAILURE 
C. . .OISCHAQCE L E S S  T H A N  I N C I C A T E ?  V A L U E ,  W H I C H  I S  M I N I M U M  Q E C O R D A B L E  D I S C H A R G E  A T  T H I S  S I T E  
S . . . i ) I S i H A Q G E  A F F E C T E O  TO UN<:4t)U% D E G R E E  B Y  R E G U L A T I O N  DL: O I V E R S I U P I  
6 . . .0 ISCL(ARGE A F F E C T E D  B Y  9 E G U L A T I O i I  OR O l V E Z S I O N  
7...D:SC4ARGE I S  A t 1  I I S T O R X C  P E A K  
2 . . . D I S C H D R L i  A C T U A L L Y  G R E A T E R  T H P N  I Y D I C A T E O  V A L U E  
? . . . D I S C F A R G E  D U E  T O  S N O Y n F L T ,  H I I R R I C P N E I  I C E - J A M  OR D E b R I S  D A M  C R E A K U P  
P.. .VEAR 3 F  3 C C U R R E N C E  I S  U N % 3 9 U Y  OR N O T  E X A C T  
3 . . . Y 3 N T H  LR U F  9 C C U Q R E N S E  I S  UNKNOWVA OR N O T  E X P C T  
,...ALL O P  P i X T  D F  T'iE REC1R7 1 F C 6 C T E D  bY U R B A N I Z A T I D N I  P I d I U G t  A G R I C U L T U R A L  CHANGFS,  C H A N Y < L I Z P T I ! J N I  GR O T H E R  
3...9PSi C I S C H A Z G E  C H i i N G E D  D'JRTN; T H I S  Y E A 2  
E...LI:.ILY n k N U A L  Y A L I ' I U F '  P i T K  4 V A I L A 6 L E  F O R  T H I S  Y E A 3  

l . . . G A G t  H E I G r l T  A F F E C T E J  6 Y  3 A C K 2 4 T E R  
?.. .GAGE nEI ' ;HT N U T  T H E  M P X I ' I U Y  F O P  THE Y E A R  
J . . . iCGE h E I G H T  AT O I F F E Q E V T  S I T E  4 Y O I 9 2  D A T U M  
4...GAGE H E I G H T  5 E L G b i  HIL~I'ILIM Q E C O S D A B L E  E L E V A T I O N  
S...GPGF H E I G H T  1 5  4 N  E S T I M A T E  
6.. . G A G E  DATU!4 CHPG;ES O U K I N ;  T H I S  Y E A R  

+ r +  * * * + *  

5 A S E  D I S C H A R G E  ( I F  X E P D S T E C I )  M A Y  : l l T  EE E F F E C T I V E  F O R  E N T I R E  P E R I O D  2 F  RECORD;  C U R R E f 4 T  V A L U C  U S E O .  

S A G E  D A T U M  ( I F  R E P O R T E D )  H 1 Y  b O T  a c  F F c E C T I V E  F O R  E N T I R E  P E Q I O O  OF RECORD;  C U R R i N T  V A L U E  U S Z O .  

Z c T 2 I i V d L  S " E C I F 1 C A T I f l b ~ S  F ' J d  2E;VFXT N I J M S E R  91 A R E  P S  F O L L O W S :  
n C A R D :  L 
P e a <  F L C X  R E T R I E V A L  N U ' 1 6 C 9  01 I S  F ? 2  4 C L  U 4 T E R  Y E P R S  
T H E  F U L L S - I N G  H A V E  S f E t d  R E 2 U E S T E J :  ..... L 3 Y G  F O R M P T  P R I N T O U T  . . . . . S T A ' J U A R D  R E C O R D  F ' J 2 Y A T  

..... V E C T O Q  F D K C A T ( F R D I 1  X C A 9 D l  - - X J L J 7  5 3 0 8  B I L L  T E T R I K  
A O T F  -- KECOR; l  F O P  S T A T 1 O : l  l " ' 4 7 J 0  U Y  = 1 9 7 4  S E J E C T E 9  O b R I i J G  P E T R I E Y A L .  
N O T ?  -- R C C S R D  F O P  ; T I T I O X  l ' ~ 3 1 7 3 5  U Y  = 1 9 7 9  R E J E C T E D  D U R I N G  R E T R I E V A L .  
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