
UNITED STATES 
DEPARTMENT OF THE INTERIOR 

r-^LOGICAL SURVEY 

FLOOD-PRONE AREA MAPS AT THREE SITES ALONG THE 
TRANS-ALASKA PIPELINE, ALASKA 

by 

Robert D. Lamke and Stanley H. Jones 

Prepared i n  cooperation wi th  t h e  Bureau o f  Land Management 

OPEN-FILE REPORT 80-209 

Anchorage, Alaska 
1980 



UNITED STATES DEPARTMENT OF THE INTERIOR 

CECIL  D. ANDRUS, Secretary 

GEOLOGICAL SURVEY 

H. N i l  1 iam Menard, D i r e c t o r  

For a d d i t i o n a l  in format ion  w r i t e  t o :  

U.S. Geological Survey 
Water Resources D i v i s i o n  
218 E S t r e e t ,  Sky1 i n e  B u i l d i n g  
Anchorage, A1 as ka 99501 



CONTENTS 

Page 

Introduct ion. .  . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S i t e  ana lyses . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sagavanirktok River  near Pump S t a t i o n  3.. . . . . . . . . . . . . . . . . . . . . . . . . 
Middle Fork Koyukuk River  a t  Coldfoot  Camp.. . . . . . . . . . . . . . . . . . . . . . 
Jim River  n e a r  Pump S t a t i o n  5 .................................... 

Se lec t ed  re fe rences . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ILLUSTRATIONS 

Figure 1. Map showing l o c a t i o n  of  flood-prone a r e a  s t u d y  sites a long  
t h e  t rans-Alaska p i p e l i n e  ................................ 

2. Map showing l o c a t i o n  o f  flood-prone a r e a  photographs f o r  
Sagavanirktok River nea r  Pump S t a t i o n  3 . .  . . . . . . . . . . . . . . . . 

3. Aer ia l  photograph o f  nor thern  segment o f  f lood-prone a r e a  
o f  Sagavanirktok River n e a r  Pump S t a t i o n  3 . . . .  ........... 

4. Aer ia l  photograph o f  southern segment o f  f lood-prone a r e a  
of Sagavanirktok River nea r  Pump S t a t i o n  3 . . . . . . . . . . . . . . .  

5. Map showing l o c a t i o n  o f  flood-prone a r e a  photograph f o r  
Middle Fork Koyukuk River a t  Coldfoot  Camp.. . . . . . . . . . . . . . 

6. Aer ia l  photograph o f  flood-prone a r e a  of  Middle Fork 
Koyukuk River  a t  Coldfoot  Camp.. . . . . . . . . . . . . . . . . . . . . . . . . . 

7. Map showing l o c a t i o n  o f  flood-prone a r e a  photograph f o r  
Jim River  n e a r  Pump S t a t i o n  5............................ 

8. Aer ia l  photograph of  flood-prone a r e a  o f  Jim River  n e a r  
Pump S t a t i o n  5. .......................................... 

1 
I TABLE 

Table 1. Summary o f  d a t a  f o r  surface-water  gaging s t a t i o n s ,  p a r t i a l -  
r eco rd  s t a t i o n s ,  and flood-prone mapping sites.. . . . . . . . . . 4 





INTRODUCTION 

The Bureau of Land Management requested on May 3, 1979 t h a t  t h e  U.S. Geo- 
logical  Survey determine the  base (100-year) f lood-plain 1 imits a t  th ree  s i t e s  
( f i g .  1)  along t h e  Trans-Alaska Pipeline System Highway (Haul Road) between t h e  
Yukon River and Prudhoe Bay i n  order t o  issue land-use permits. The Alaska Depart- 
ment of Transportation and Pub1 i c  Faci 1 i t i e s  (ADOT) has constructed maintenance 
camps a t  Coldfoot and adjacent t o  the  Jim River nea r  Pump Stat ion 5. The s i t e  
along t h e  Sagavanirktok River near  Pump Stat ion 3 is under consideration a s  a s i t e  
f o r  potential  development. 

An analysis  of t he  flood data  avai lable  a t  nearby gaging s t a t i ons ,  a t  p r i o r  
flood-survey s i t e s ,  and from regional flood analyses  was made. The discharge o f  
t he  100-year flood was calcula ted f o r  the  three  s i tes using methods described by 
U.S. Water Resources Council (WRC, 1977) and given i n  Lamke (1979). Next fieTd 
examination was made of t he  sites. Flood-deposited deb r i s  upon the overbank flood- 
ways was used t o  determine e levat ions  of the  maximum evident flood a t  the  t h r e e  
flood-prone s i t e s  mapped. The maximum evident floodmarks f o r  these f loods were a t  
elevations and locat ions  which indicated t h a t  they were independent of i c e  scars .  
Ice sca rs  higher than the  highest  flood debr i s  were found a t  the  Jim River s i t e .  
Flood evidence of recent  peaks was a l so  used a s  an a id  i n  determining the  base 
flood boundaries. These 1 imits have been del ineated on ae r i a l  photographs of the 
s i t e s .  Surveying was l imi ted t o  t h a t  necessary t o  adequately define the  base f lood 
boundaries; step- backwa ter computations were not made. A1 though some addit ional  
per t inent  information i s  shown on t he  photographs, no at tempt was made t o  de l i nea t e  
a reas  of inadequate local  drainage o r  seasonal problems of high ground-water 
tables .  

Aerial photographs of the  th ree  s i t e s  were obtained from North Pac i f ic  Aerial 
Survey, Inc., w i t h  t he  permission of Alaskan Natural Gas Transportation Co. One 
photograph was obtained from Air Photo Tech, Inc., w i t h  the  permission of Aleyska 
Pipeline Service Co. I 

SITE ANALYSES 

Sagavanirktok River near Pump S ta t ion  3 

The Sagavanirktok River borders the  trans-Alaskan pipel ine  and Pump Stat ion 3 
t o  the  e a s t  of the  area proposed fo r  potential  development ( f i g .  2) on the west 

s t a t i o n  flood information i s  ava i l ab l e  f o r  10 years ,  1969-78, a t  a 
s i t e  19 Gagin? m i  miles) downstream from Pump Stat ion 3. The maximum evident flood a t  
the  gage has a discharge of 62,000 f t 3 / s  (cubic f e e t  per second) ( t a b l e  1). The 
maximum observed discharge f o r  the  period of record was 34,900 ft3/s i n  August 
1969. The log-Pearson Type I11 d i s t r i bu t i on  of the annual s e r i e s  of f lood events  
a t  t he  gage was computed using t h e  maximum evident flood of 62,000 f t 3 J s  a s  the .  
highest s ince  1961. This resul ted i n  a 100-year f lood discharge of 76,400 f t 3 / s  
(WRC, 1977). An ana lys i s  using regional flood frequency techniques (Lamke, 1979) 
and the above value resul ted i n  an estimated 100-year flood discharge a t  the  gage 
of 76,OQO ft3/s. The drainage area a t . . the  s i t e  nea r  Pump Stat ion 3 i s  1,691 m i 2  
(square miles)  a s  compared t o  the  drainage area  a t  the  gage of 2,208 m i 2 .  The 



EXPLANATION 

_ I - -  

TRANS--ALASKA PIPELINE 1 

1. SAGAVANXRKTOK RIVER NEAR 
PUMP STATION 3 / 

2. MIDDLE FORK KOWKUK RIVER 
AT COLDFOOT CAMP / 

3. JIM RIVER NEAR PUMP STATION 5 



Figure 2.--Location of flood-prone area photograph for Sagavanirktok River near 
Pump Station 3. I 
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100-year flood discharge a t  Pump Station 3 was calculat  d as 63,000 f t 3 / s  using 
techniques given in Lamke (1979). 

The 100-year flood elevation a t  the gage would be m re  than 3 f t  higher than 
the peak of 1977. This flood-elevation relationship transferred to  the Pump 
Station 3 s i t e  where the 100-year flood elevation sumed to be 4 f t  higher 
tlia:i the f1oodl;iarks of the 1977 peak. The flood e f t  by the 1977 peak was 
the most readily ident i f iab le  evider~ce found a t  and was about a t  the top 
of the channel bank. 

During a flood survey made i n  1972 on the Sagavan 
Bluffs dor:i~strearn from the gage, good high-wai;cr marks ~ i e  2-3 f t  above the 
top5 of the [lain channel banks a t  elevations docu~~ientcd by in July 1961 
(Cliilders, Sloan, and F'leckel , 1973) of an e x t r :  ,ne flood c a  r a in fa l l .  
The level of the 100-year flood a t  the flood-prone area 
was estiriated as 3-4 f t  above tile t o p  of the clidnnel bank. 

A flood and clia;inel overbdnk survey of the Sagavani Iiiver s i t e  was made 
Jutlc 25-27, 1979, by the auti~ors.  The cas t  str-cambank Sagavanirktok River 
i n  the v ic in i ty  of Puiilp Station 3 i s  steep and \,ell i s  not subject 10 
overhank flooding. Evidence of the 1977 flood 
of the main channel. Evidence of the 1979 peak was about 3 f t  
l o w r  than the 1977 peak. Several cross sections 
t112 river. Tlicy Here used to cstitnate ille 10C.year 
2nd also k:er3e used "i ddelitiuate the flood .prone 
photography ( f igs .  3 and 4). 

The Sagavanirktok River maintains i t s  spl i t-channel 
f l  CWS. The photos show overflow channels w.i t h i n  the 
at-eas). These channels can carry flows doiin the flood 
f a r  upstream. Structures such as road f i l l s  or  pads 
flow channels can cause local flood levels xeveral f e e t  
year) flood level for  the main channel. The gradient 
of the Sagavarlirktok River and the ponding ef fec t  of 
ovc~flow streams can hack \:rater up  to  the point vihere averflow 
Ctiilcicrs, 1977). 

lliddle Fork I(oyukuk River a t  Coldfoot C;~Q - --- --..-.------ - t 

character even a t  high 
vecctated flood p l a i n  (gray 

plain from overflow points 
tiia",ncroach on these over- 

higher than the base (100- 
(slope=.0035 foot  per foot)  

s t ructures  which dam the 
occurs (Loeffler and 

. . ; ,  

Extensive icings have occurred in the ria.in channel 
Ribdon Rivers in the v ic in i ty  of Punp Station 3. Althougii 
disci!c.~rge and stage was ca~lsed by rain dur,ir!g open-v!ater 
stscjcs can also occur when tile niain cha:?nel i s  ice covered. 

The tliddle Fork Koyukuk River and i t s  t r ibutary ,  S a t e  Creek, border on the  
west and north, respectively,  the vacant Alyeska Pipe1 in Camp and the s i t e  of the 
ADOT maintenance camp ( f i g .  5) a t  Coldfoot. Gaging s t a  ion flood in-formation i s  
availa,ble for  9 years,  1968 and 1971-78, a t  the Haul Roa bridge across the tliddle 
Fork I(oyukuk River near Cliseman, 13 nii upstream froni Col d ~ o o t .  The iriaximum evident 
flood a t  the gage, f o r  which the date i s  u n k n o w n ,  was a 1 o u t  one-half foot  higher 

of the Sagavanirktok and 
the maxinuin known flood 

channel conditions, flood 









t " l n  ?;he flood of 1977, wh.ich \:as the i1i2:lost flood c;ci;::ri?nccd iiluring "Lie period 
of gnging s tat ion opzration. Thr? log-Pi?aiAson Type 111 tlisti-ihul-,ion of the annual 
ser ies  of flood events a t  the s ta t ion rr?:;~ll.i:cd in a ICO-,par flood of 38,400 f t 3 / s  
('JIRC, 1977). An indcpcndent analysis using rcgiol-ial flood frec;!~cncy techn iq!les 
v:?sul ted in a 100--ycar d.isci~argc a t  t h c  (jsc~u of 39,000 .Pt3/s (I-arnke, 1979). 'The 
drainage a r m  of "Le iliddle Fork a t  ColtJ.fuot i s  1,653 1;1i2 as coinpared to the drain- 
;.r;l~ ;!r:.?a i j . t  .tihe gage o f  1 ,426 i i . i i2.  - / h ~  ' i0O-; : . : . , -  f f i?(>d r-l.i~c::l~i-ge a t  Col dfoot \.:as 
c:alc!.tl;,.tcd as  43,1300 f t 3 / s  irsi~tg i : - ~ l i i - ~ . i r ; ~ ~ c ? ~  i - , ; ~ t i  ill l.;r.ike (1 9 i 9 ) .  The 100-year 
-;'load leva.; ion a t  the 5;:ge i s  shout 1.4 f-t hiyl;cr than "iic most recent i~lgh peak 
(1977). Tlicse flood-.clcv~tlioti i.el;ll.iotlsllips !.;are tr.iiis-ferred to  the Col dfoot s i t e ;  
-2he 1 GO-yc-ar f l  ~ ~ j d  el e11ii.t.i on rrzc-d :.:as 1 f t  hSii;hcr -i:1-1;9 .i;;lp rna xi~;itrm cvidcnt flood . . 
. . i ~ d  1 . 5 ft ~ 1 ~ ~ ~ i ~ : : r  t ! :~ .~ l  .tlie 1977 p,!a .k.  Cil,i!;,\l-!l ( : l - ; i j i ~ ~ ~ i ; ~ : , < : i * - ~  :;;,I cs \ft:i*e cons -idered t o  
;,e ~jiiiiil a r  a t  1-,3!;1 s.i .i cs. !lo Ilyc.;i,l.:ul i c  ;.;r:~i;ls.is ;.,;c;s /;I-, ;>,il.::d For Slate  Crcek. 

On Jutle 29, 1979, a Flood and ci~niiilel s u r v c y  of Llle iiiddle Fbrk Koyukllk River 
;;ild Sla E.c CI-c.c k r:as r7?r1e by i l ~ e  i i : l t h ~ r ~ .  It. H.  1<;1111cr ( ,170-i) , in tile col ;;?cily of 
the autl.,ors and using the f i e ld  ~([arkcd zcr ial  piioLo~rapIi, r-c-s~;~ariiticd the Srca on 
J t2e 30. 

The cii>nnel F?a.nk or1 t h ~  citsi: (Col~i.iluo%.) sit-!c of t ! ~ c l  /iir!dle Fork i s  a s t ~ ~ p  c u t  
b,;nk. ;'r~i,f.-1ver ,,,, , fIoci j~,. iai .ks of -t l !c ;;;ixi,~Iiji;l :.:q ic-l:.:i-I t flood , !(:re fcili~d on the vrt:., k;i<;ed 
-i-.l(>od.spl din . l i : iS i .~c~ : s .  E \ l  i:'::i'i(:c o f  t;;c! 1') /7 .i':i\(:cl !:as :..;:,: Y S P ,  !)u*L .i.t was c ~ i  ,._i-al ly  
0.5 t o  1 .r't lnv;,:r .than t l ~ e  i ;~:-ixii.~!;!~~ i.!v.i,.;;\t~l; flood. '!'lie c:li.iva-tions of the 100-year 
flood on i;[ie ~ i ~ t . i r , - l ( ~  ;1l(j li><;:!lii.!,l~ (:if .'.!.: ,,,i> !.,aig-.,.' .. . . l , . .t , i .  i,s 0.f .i;ilc Lrise flood could 
y - s i  - 1  - i s  1 v -  Tile ;~.rtt~ors detclraiiied tha t  ;:nter 
;,!?uld flow in 53e 1 ~ 7 ~  V ~ J ~ S  c:l~ilg i;l-le s.L~.'~~'!:I;:G.IAC~ side of the a i r s t r i p  during the 
~ ; I S E  flc.od. :j ' i-i~i.e-i~\'~, the Ixi 1 t~.i)j) ~I:.i'~i.i.i':lal"d s i r k  of the lo:.:cr end o f  .the a i r -  
s . t r ip  i s  ~ i - ~ o i i n  on -the ;.,cr.jal ) ~,i>gr;iph as -ti;c .T:ciud.-plain 1 i!iiit. Several high 
:;pots bt::lp;t:cn -!;lie <i* iy,s i ; , , . jp <ii?d -i,l-fe k*j~;;?i- ;,:12\ll{j i , i .: cl-:ll ;!;:>v~ -Li.ie \;a-t,er duritlg the 
'1 c9.-3c;ir. .j'1 O Q ~ .  i:o a i;'[:~.:;!:rp.t , , : G S  I :d(:(? .L,, 2jj13\'/ t f ; e ~ e  " i  ~1di.liis" • , <;!ICY a r c  ~ s i l a l l y  the 
tii%(:zS \,!i'i;Il 'i;;'lc i , ; 2 i sC  l ~ i ~ ~ l l *  i 6 ' s ! l  L ~ j \ ~ ~ ' ~ j ~ ~ l s  C J ~  Y ; i l i ~ i ! C Q .  

The iiiddle For'k i'ol(i! k u  k River hai lk  i s  ~..c:Livi:ly :!rorling a t  two locati.,ns. 
I.:~cse IiiiJl el-os.ion ~,i.; k i.:c;;!i?s a r e  :;cj {;-(I o;l .i;i;i. 2 : : i . i  a1 pi;!)ioy;.;iph (-fig.  6). I.atc?l-al 

< /  - b:-:::k ci-.osjon ?.long .;;hc [:.i(':dlc ro , , k  ;..;l!:i!':;~k 2lv;:i- -is ir.icjhly iini)rcd-ic-table and can I;e 
C ; .  , ic,f~.i-i'.ir::r.~C -., d~ii-:'iig a .flo~?d 91- as a i csii1.t o-? ice j~~;;i,i-iiig. 17s i-nuch a s  i 8 0  f t  of 
1 ~ - L [ . ! I . J ~  b;?~!k c:i-t?s~~il oc(:tli'i';..d ;..3<:i.ic:~;1 '1 !?I1 i;:ici -1974 ;1t a s j  -i;c 6 r:ii r!iii i i~sti-c;m -fi.oin 
C\~l<fTi:!ot (Di.!ylt: ;:~:d ~~~~~~~~~~~~s, l 9 i 5 ) .  

I'lfiijcj i :~. i ; '~:; lce on Sl  a-Lc T,ia:.pk :,;.iij 1'; ;,::!I;? /',:;\%I< 1: kt.lk i'' r*:ia i:ll\li'(:iit::>d t ! ;a t  . I 
1 ; 1 :  . I i . , , . i t  I.[;,:CJ :.. . ?( - )~ i t l  iX:':s ic.;r:;i t~ 
I.cp9 r . .~cd  .'-I- ~ , l a t  . ci~ai-iacl ici~icjs ; , ,~d ic:c--.j;;t:~ i . l , ; t . ; c !  i fig , b i k : ~ . t ?  ,lot sii~iiificfiiit 011 Slate  
Ci::rjk. i{~!:;~\;::r, log jai:!!;~ing duririg f11:~ds  ti C\-,:ck c;L.til c::i~!!;r: 1-3p . i~ i  i;!i;i~;i~l 
i:hci;cjc?s ::nd acc~lpi-ai,i~d I!jllk ci-osioil .thj;i?!~~lill~l-L -i::jc -r?cc;:!.-/>rv;;:? ;j-ea. 

1 . .J- r.c ci..c:t?k i s  ct I :!c~;li!~!~-jng s.Lryeiii.,l \:i.i;ii a ;;<<I 1 , , ( . i t ?  I , . .  I r n;:d c!;:..,:il~l . ~lOO~~i~ . l&i~k~ 
1 ;;dic;c;.i;(:.d i;i;:lt .ii;c '1 ~:;!;;k c:;l:;e \.I.; l i l  i n  0. 3 .i;o 1 i'.t o r  ~v: : i i* . - . l : :~ l j~~i i lg  IJ(:c>e ta.Led 

.i 
-i'lood ylii-irl d C  tile 01.1i;s 'iiic 01' ' tile i!iI!a~lrlcr* bet-!cis d t  several plncss. There - I S  so1--1e 
(?::i* pv.ic::;,j:;2 t \ l r y  .ti\;.? 1 ; ; ! , ~ j ~ , ~ : ~ i : l  ;:vj<;:\,jl , y 1 ~ t ~ ~ j  :iCrid !;:?::n j n  .i;i;;? ~ , ! ~ ~ < : ~ i : ~ t ~ d  o\/(:~ ;jp,\~!< 5 .  

2 1  : c ]  - 1 : : 1 ;;he ij,.;-i;:i-al d i t . . t ? ~  f;iilril of .:he sircai.1. 





The boundaries of the base flood could be marked on the ae r i a l  photograph along 
much of the  reach studied by using the  demarcation 1 ine. between heavily vegetated 
areas  and areas  of more widely scat tered spruce and underbrush. 

An ea r th  and rock dike has been constructed across  an overbank area on S l a t e  
Creek upstream from the  former pipel ine  camp t o  prevent flooding. Advantage had 
been taken a l so  of a natural  high ridge a t  the  dike and downstream from the  dike,  
para1 l e l  ing S l a t e  Creek, t o  protect  an area t h a t  probably would have been flooded 
during extreme floods. A small channel ( f i g .  6)  between t he  man-made dike and t h e  
natural high ridge may car ry  water during extreme floods. 

The swampy area e a s t  of the  a i r s t r i p  i s  shown a s  being i n  the  flood-prone 
area. This a rea  probably would not be flooded a t  f lood flows much lower than the  
base flood. However, high ground-water t ab le  l eve l s  could occur during floods on 
Fliddle Fork o r  S l a t e  Creek and could r e s u l t  i n  an increase  i n  the  s i z e  of t he  
water-covered port ions of this swampy area. 

Jim River near Pump Stat ion 5 

The Jim River i s  west of the  s i t e  of the  ADOT maintenance camp ( f i g .  7). 
Gaging s t a t i o n  flood information i s  ava i lab le  f o r  seven years ,  1971-77, a t  a s i t e  
8.5 m i  downstream from the  naintenance camp. The maximum observed discharge f o r  
the  period of gage record was 12,800 f t 3 / s  on June 1 ,  1977. The maximum evident 
flood discharge determined a t  the  gage was 2.1,000 f t 3 / s  (Childers,  -1974). The 
log-Pearson Type 111 d i s t r i bu t i on  of the  annual s e r i e s  of flood events a t  the  gage 
was computed using t he  maximum evident flood of 21,000 f t 3 / s  a s  the  highest s ince  
1966 o r  1967. This resul ted i n  a 100-year flood discharge of 26,000 f t 3 / s  a t  t he  
gage. The drainage area of the  Jim River a t  t he  maintenance camp i s  306 m i 2  a s  
compared t o  the  drainage area a t  the  gage of 465 m i 2 .  The  100-year flood discharge 
a t  the naintenance camp.was calculated a s  19,000 f t 3 / s  using the  above value a t  t he  
gage and techniques given i n  Lamke (1979). 

The maximum evident flood discharge a t  Jim River bridge number 3, which i s  7.7 
m i  upstream from the  maintenance camp, was determined t o  be 13,000 f t 3 / s  (Childers-  
1972). The drainage area upstream from the bridge i s  223 m i 2 .  

Large flood-plain ic ings  form throughout t he  meandering and braided channels 
of  t h e  Jim River from about 1 m i  downstream from Jim River bridge number 3 and 
extend downstream t o  the  gage s i t e  i n  the  canyon. Ice-jam flooding occurs f re -  
quently during spring breakup throughout t h i s  reach and.  is  evidenced by the  i c e  
scars  on the  t r e e s  i n  the  flood plain. Also, ice-raf ted boulders and la rge  
deposits  of gravel can be found res t ing  on small t r e e s  and brush along the  overbank 
flood plain. Channel bank erosion i s  evident i n  the  study area and is  caused by 
diversion of flows during i c e  and log jams. 

Recent highwater marks, maximum evident floodmarks, and ice-jam scars  i n  the  
study area were examined on July  2,  1979, by* the  authors and M. H .  Kahler (ADOT). 
Ice scars  were found on t r e e s  a t  e levat ions  2-3 f t  higher than maximum evident 

-floodmarks. F,laximum evident floodmarks and ice  scars  of good qua l i t y  were found 
along the  overflow channels and upon the overbank floodways. The elevation of t he  





100-year f lood  d i scha rge  would be a t  about  t h e  l e v e l  o f  t h e  h i g h e s t  ice-jam s c a r s .  
The f lood-prone a r e a  f o r  t h e  Jim River s i te  was d e l i n e a t e d  from maximum ice-jam 
f l o o d  ev idence  throughout  t h e  reach o f  t h e  river s t u d i e d  ( f i g .  8 ) .  

The frequency of occur rence  of  an ice-jam f lood  comparable t o  t h e  one t h a t  
p robably  occurred i n  1966 o r  1967 i s  unknown. However, t h e  maintenance camp would 
be f looded even a t  t h e  lower s t a g e  of t h e  maximum e v i d e n t  f lood.  Local f l ood ing  a t  
t h e  maintenance camp occur red  i n  1979 from a small-s t ream overflow. High ground- 
water  t a b l e  l e v e l s  a r e  1 i k e l y  t o  occur  a t  t h e  camp when t h e  Jim River i s  a t  f l o o d  
s t a g e .  
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