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WATER UTILIZATION IN THE NOOKSACK RIVER, WASHINGTON 

By R. o. Helland 

PURPOSE AND SCOPE OF THE INVESTIGATION 

The primary purpose of the investigation of the water re
sources of the Nooksack River ~aa land classification. The 
Nooksack basin lies largely within the Mt. Baker National For
est and a considerable area of public lands will be involved 
in any plan for the ultimate develo~nt of its water power, 
Surveys on a scale of 1:24,000 and 1:31,680 were made from the 
mouth of the Nooksack River upstream to include such stretches 
of ell streams in the basin as appear to have sufficient tlow 
and head or storage possibilities to attract tuture power de
velopment. A da~ site an the main stream and one on South Fork 
were mapped on a scale of 400 feet to the inch. A dam site on 
the main stream near Deming was mapped in 1938 by the u. s. En
gineerQ. Areas within the basin not covered by these surveys 
are largely shown on quPdrangle maps, The lower basin has been 
mapped on a seale of one inch to the mile, and the upper basin 
on a seale of one quPrter inch to the mile (Mt. BMer district). 
These surveys end e brief record of discharge on the principal , 
streams of the basin together with a general reconnaissance 
form the basis of this report. It outlines roughly a ~len or 
development showing the potential power ot the Nooksack River 
and its tributaries, and considers briefly tine problems of flood 
control and irrigation within the basin. 

SUMMARY 

1. The Nooksack River has its source in the region of Mt. 
Baker, drains an area of about 800 squpre mil~s in northwestern 
Washington, a nd a small undetermined area 1n Canade, end emp
ties into Bellingham Bay. 

2. The upper basin ot the Noeksack is one or stron~ relief, 
heavily timbered ~nd wall watered. The larse area in the lower 
~aain ia relatively tlet and is largely under cultivation. 

3. The cl~te ot the Nooksack basin is strongly influenced 
b7 the see, ia temperate and humid, the mean annual precipita
tion varying tram 33 inches in the low cocstal region to 102 
inches in the higher elevP.tions sur.roundlng Kt, Bcker. However, 
very little re1n f~lls during ~ul7 and August. 
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4. The Nooksack River has a well sustained flow due to its 
source in the snow-covered and glaciel region of Mt. Baker. 
The mean annual run-off e t a station located below the junc
tion of South Fork near Deming for the five years 1935-1940 
was 2,210,000 acre-feet. The maximum flow of record at this 
station (1935-40) is 33,200 second-feet (October 28, 1937), 
the minimum, 560 second-feet {November 9, 10, 1936). 

5. Storage primarily for power development is possible at 
two sites in the Nooksack basin, one site on the lower South 
Fork end one site on the main river near headwaters. The two 
storsge sites have a combined capacity of about 412,000 acre
feet that may be feasible of development tor power primarily, 
112,000 on the main stream and 300,000 on South Fork. Storage 
of 500,000 acre-feet for multiple purpose uses may be feasible 
at e site on the main stream near Deming. 

6. The total potentiel power of the NooksACk River and 
tributaries is estimated roughly as follows: 

Mean 
For 50 percent of time 
For 90 percent of time 
For 95 percent of time 
For 100 percent of time 

with natural r1ow, 
horsegower 
294, 00 
220,000 
110,000 

90,000 
50,000 

with regulation, 
horsepower 

220,000 
180,000 
170,000 
160,000 

7. Should irrigation eventually be practiced 1n the Hook
seck basin, it would probably not effect mcteriolly the poten
tial power of the river since the rate of the release for ir
rigation would probably not be in excess or the rote of release 
for power, and since ell but a very smell part of the available 
water could be utilized for power development through all but 
a few feet of evelleble head before diversion into irrigation 
canals. 

8. Adequate flood control in the Nooksack basin may re
quire a tot~l storage capacity of 200,000 acre-teet in addi
tion to revetments end other channel improvements. 

GEOGRAPHY AND PHYSICAL FEA 'l't1RES 

The Nooksack River hoa ita source in the region or Kt. 
B~ker and Mt. ShuksDn in northwestern Wrahington end tlows 
westwcrd to Bellingh~m BAy, draining sn area of ebout 800 square 
miles within the United States ond o small undetenzined area 
in C~noda. The upper basin is a region of strong reliet, the 
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moat prominent features being Mts . Brkor and Shuksen, which are 
snow cappe d throughout the year. The river hes three prin~i
pal forks, the mr.1n strecm. sryme~imes c~lled the North Fork, 
the Middle Fork, which jo~ns ~he mo:r. stre~m ebout 5 miles 
above ~eming, and the South f'ork which joins the moin stream 
about one mile above Deming. All tributeries of the Nooksack 
have a steep gradient in the region of the headwaters, but lev
el of as they reach lower elevations. Below Deming the main 
stream has a low gradient and follows a meandering course 
througha region of low relief to Bellingham Bay. A large port 
of this lower b~sin hes been cleared and is now devoted to dairy 
farming. (Sea Sumos and Blaine quPdrengles). 

The Nooksack basin above Deming is generally timbered with 
the exception of the valley bottoms of the three forks which 
have been le.rgely cleared in their lower stretches end now sup
port o eonsideroble number of thriving farms, principally en
gaged in da irying. Large areas in the upper basin have also 
been cut over, but few ottempts heve been mP.de to farm this 
rough stump l~nd. The upper basin is largely within the Mt. 
Baker National Forest. A number of small v1lloges are scattered 
throughout the lower basin. Bellingh~m, s thriving city on 
Bellingham Br.y is the tr~de center of the region. Although 
situated within 5 miles of the mouth of Nooksack River, this 
city is not within its drainage but is separated by a low di
vide. 

CLIMATE 

The climete of the Nooksack 
proximity of the ocean. Summers 
a high percentage of clear deys. 
early fall end winter ~nd spring 
cloudy or roiny days. 

basin is tempered by the close 
ere moderately w~rm and have 
Rrins usually commence in 

h~ve r. high percentage of 

Although the everage precipitation for the basin is com
paratively high, there is n wide rsnge between stptions at which 
records have been kept, the higher elevntions receiving a much 
greater precipitation th~n the lower. In the following table 
is summarized the monthly and annual mean precipitation for 
five rainfall stations in the basin: 



Month 
an. 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Year 

Mean monthly ~r~cipitetion in inches, 
stations in the No ~seck River Pnd e.djccent basins, 

Vie shington. 

lit. Baker 
Lodge# 
El.4,200 
ft. 
8-

• 
9.91 

13.79 
7.64 
6.19 
5.21 
2.84 
2.28 
6.00 

11.39 
12.03 
16.54 

161.54 

• 
4.86 
5.14 
3.51 
2.70 
2.89 
1.59 
1.09 
3.05 
6.16 
6.57 
9.67 

58.67 

Mariette 

El. 10 ft. 

4. 
3.03 
3.33 
2.16 
1.51 
1.65 
0.89 
0.86 
2.08 
3.40 
4.03 
5.23 

32.58 

Nesr Bel
lingham 

4. 
2.96 
3.24 
2.23 
1.82 
1.60 
0.85 
1.23 
2.20 
3.43 
4.35 
4.79 

33.36 

Belll:lg·· 
ham 
El. 60 
ft. 

36-
• 

3.18 
~.11 
2.14 
1.81 
1.72 
0.92 
1.04 
2.15 
3.37 
4.29 
4.97 

33.o5 

*Record complete for 9 years; fragmentary for 9 oddit1onalyeara. 
#Record complete for 8 yesrs; fregment~ry for 5 additionalyeara. 

This table shows th~t the heedwoters region of the Nook
seck River receives about thre e times as much precipitation 
as the coastal region. Since the season of heaviest precipi
t~t1on is winter, this comes in the form of snow at the higher 
elevations and rtm~ins on the mount~ins until spring,when it 
is r~ 1 eased by melting and greatly adds to the spring flood 
flow of the river. Some snow is carried over trom year to year 
on the high elevations of Mt. Boker end is compacted into the 
glaciers of the region. These in turn supply water to the 
streams in the drier port of summer when the accumulation of 
snow at the lower elev~ tions has melted. The glaciers there
fore yield their maximum of woter to streams at a season when 
other sources, roin 1 5 p r : ng~ ~nd melting ~now, provide a min
imum, end for this r"lt!son ~l. re of greet vt~lue in contributing 
toward a well-sustained flow. 

FACTORS AFFECTINJ HYDHATJLIC STRUCTURES 

Because of the temperate climote of the region, the Nook
sack River should h~ve no serious ice problem. However, ice 
hes formed over the sluggish low~r stretches of the river to 
such on extent as to cause jems which were e ma!or factor in 
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floods. Logs end uprocteti tre'3~ from the forests nre csr:oied 
down in large nwrbe!'s by :1.l£;h ·.·1 ~-t e r, ond pro~rision W.Jt,_ld hnve 
to be lllc:\de for re!rlo,rlng ~!1rse f,..ocr. reser·volrs. Another b·oub
leaome tactor is the prese;.-.ce of o fine. glacial silt ~n thEJ 
r1Yer • especially on ·i;ho rlorth FC'rk. This fine silt go tile:·s 
1n a thick c oot over ~Citer wheP.ls Dnd accumulates ln fC"t· el:>r.~s, 
tunnels, conduits and conols from which it must be remo,,e~~ 
'l'he quantity or ail t in the water varies with the sea ao;t : t l :~i 
1a greatest during periods of warm weather when glacial w~ter 
is released ~t the maximum ~te. The normal surf~ce run-off 
from rains nnd melting snow, contoins very little silt. 

WATER SUPPLY 

The following records of discharge ere available for ste• 
tiona in the Nooksack River basin: 

~treom Point T. ~ R.~ec.~g.mf. Years 

Nooksack River ot Deming :38N-5E 6 580 1935-1941 
" II near Gl !! cier 39N-6E 2 195 1910-11 (!reg.) 

1934-19:38 
II 11 eboveCasc~deCr. 39N-7E 1 105 19:37-1941 
" " et Excelsior 40N-8E 31 96 1920-1921 

S.Fk. " " nr.Wickershem :37N-5E 26 103 19:34-1941 
Nookst:lck R.et Sozon Bridge 37N-5E 21 129 Fragmentary 

1920-1921 
July, 1932 to 
Sept., 19:34 

Middle Fork 
Nooksack River near Deming 38N-5E 13 70 1920-21, 

19:34-35 

Monthly summaries for the periods of the records will be 
found in succeeding pnges. Records for the water year 1940-41 
ere not included in the computotions of this report. 

The Nooks~ck River has a well-sustDincd summer flow be
cause of its origin in the snows and glaciers of the Mt. 
Baker region. This is espcci~lly true of th~ main strecm, or 
North Fork, which drflins thE. greoter pflrt of the snow-capped 
area. 

In the following table is summ~rizcd the r ecord of dis
charge on the main str~~m n~or Deming, where the drein&ge area 
is 580 squnre miles: 
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;tear 19ji:f8o .. 93a .. 37 1s3I-38 isSe-39 1939-ll:o __ l:.~~- : . :f5 x. s.f. 2 ,100 33,200 23,000 14,20C .!. ~. ,«.' 1'-1 
Min. s.f. 600 560 782 625 612 6)2 
Mean s.r. 3,06~ 2,848 S,l33 3,183 3,030 2,444 
Total A.F.2,224,000 2,062,000 2.268,130 2,304,000 2,199,5601,769~t2 

*Not included in computations of this report. 

Records of discharge for Rogue River at R~ygold, Oregon, 
complete since 1905, indicate that the period of the Nooksack 
River record (1935-40) is probably close to the long _time mean. 

An important record of discharge on Nooksack §i,pr is the 
record for the station above Cascade Creek since this station 
is located only a short distance below the Mtle-18~am site. 
In order to obtain an extension of this record based ~on proba
bilities, a factor has been applied to the record for the ata .. 
tion on Nooksack River near Glacier (below Canyon Creek) for 
the years 1934-37. Both stations were maintained during the 
water year 1937-38. During this year the lower station re
corded a total run-off of 847,690 acre-feet. The upper sta
tion recorded 530,170 r.cre-feet. Accordingly, the ratio 
530,170/847,690, or 0.625, has been applied to the record near 
Glacier to obtain the probable run-off at the station above 
Cascade Creek. In the following table is given the annual run
off for the stations on Nooksack River above Cascade Creek (area 
105 sqi •1,) and near Glacier (area 195 sq. mi.) octually re
corded for certain years and as estimated for othe~ years • 

nnua.l run-orr in 

Year 
1934-35 
1935-36 
1936-37 
1937-38 
1938 .. 39 
1939-40 

Mean 
Per sg. mi. 

..... 

Above escade reek 
Acre-feet 

522,000 (est.) 
450,000 (est.) 
444,000 (est.) 
530,170 
549,360 
536,540 
5o5,3CO 

4,8!2 

on N oksack River 
Near Glacie!' 

Acre-~fee.....;;.t __ _ 
835,400 
720,500 
709,050 
847,690 
880,000 (est.) 
860,000 (est.) 
808,000 

4,143 

In order to determine t ~e probable mean run-off for sub
divisions of the basin of Nooksack River above the junction of 
Middle Fork, the total dN~ incge area has been sub-d1 vided into 
minor areas, ~nd the probable mean annual run-off for each 
minor area has been estimated from relative drainage areas, 
mete~rological conditio~s, nnd a comparison of the parallel 
records on Nooksack River for the yearl937-38 at the station 
near Glacier (below Canyon Creek) and the station above Cas
cade Cx·eek. 
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In the following tDble ere glv~n the estimated mean an
nual run-off for sub-dtvi~ionR of t.he drainage basin a~o,~e 
Middle Fork: 

Battmated mean annual run-off for areas in Nookeack River ba~1n 
(1934-40) 

--------------------------~~~~~--------Tx-.~F~.--------~T~o~t~ar---

Stream and Area 

Nooksack River near Glacier 

Sq. 
Mi. 

(below Canyon Creek) 195 
Nooksack River above Cascade Creek 105 
Nooksack River below Wells Creek 

(Mile 18 run-off area) 95 
Glacier Creek at mc~th 34 
Canyon Creek at mo~th 30 
Nooksack basin between Canyon Creek 

and ~ells Creek, excluding 
Glacier Creek 36 

Nooksack basin between Middle Fork 
and Cenxon Creek 70 

STORAGE 

per 
sg.mi. 

4,143 
4,812 

4,948 
4,800 
3,333 

2,083 

1,000 

acre
feet 

808,000* 
505,300 (a) 

470,000#(a) 
16~,000# 
100,000 

75,000 

70,000 

Storage on Nooksack River and its tributaries is neces
sary to complete power development, end would be a materiel 
factor in flood control. It would also have value for irriga
tion. There ere only two points at which major storage pri
marily for power development may be feasible. One site is 
located on the main stream (or North Fork) at an altitude of 
1,890 feet• the other on South Fork at an altitude of 400 feet. 
A large reservoir site on the main stream near Deming may have 
value for flood control end irrigation but, owing to its low 
altitude (203 feet}, would have comparatively little value for 
power. 

!t seems probable that in the event that irrigation should 
eventually be practiced in the Nooksack basin the water util
i;ed for this purpose could be abundantly supplied from diver
sions below the downstrerm area of p~obable power development, 
and from tributary creeks not brought into the power sch~m~. 
It seems probable that irrigation ne-eds will never e ~ceed the 
regulated flow proposed for power development. The bulk of the 
cultivable and irrigeblc lands in the basin are in the ores 
below Deming, the aporoximate lower limit of feasible power 
development. 

*Based on combined records 1934-40 at the two stations on 
Nooksack River. 

#Based on run-off per sq. mi. for station above OascadeCr.(p.6) 
(a) Overlapping areas. 
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Mile 18 Reservoi~ Sit? - (12P5 2). At a point 1n what 
will probab!~· u;:-VJie:1 ~i;r ,eyc d, ~ec. 34, T. 40 N., R. 8 E., 
or about a q~a~~ 0 r o~ ~ ~ 1~ ~ above ~ile 18 at water surface 
elevation J.&r0 s- A c- ~ . ···f ~~ ~! .. •::n J!1 ~heet B of the river survey, 
conditions rr.G.J ·..., e inv ·'n 'abl e f or the construction of a concrete 
dam. This C.f.m J ~ ta ..L3 fo::."'med by a series of four hills, 
densely timbered, which rise abruptly from the valley floor 
and extend in a chain from the left,or south bank,to a point 
near the right, or north bank, and there slope steeply into the 
river bed. This dam site was exrmlned by J. c. Miller, geo
logist, in June 1939, who finds that the formation is a gla
ciated extrusive flow of undetermined thickness. This flow 
is in itself a strong, durable andesite suitable as foundation 
for a concrete dam, but drilling will be necessary to deter
mine whether the flow lies on top of other rock suitable as 
dam foundation, or whether, if the flow overlies fill, it has 
a thickness sufficient to withstand the weight of A dam of the 
desired height. Mr. Miller's examination also indicates that 
drilling will be necessary to determine the extent ot drift 
in the proposed abutments. 

This dam site has possibilities for a natural spillway 
through a saddlo near the left bank, but Miller found that 
geologic conditions indicate danger of serious scouring. 

Although geologic conditions involved throw some doubt 
upon the fe~sibility of this site, the possibility se~ms fair 
that it may present no insurmountable obstacles to . construc
tion. 

No discharge records have been obtained for the Nooksack 
at this site but a fair estimate of run-off may be hod from 
study of discharge records et t wo sts tions downstream. 

A 3-year record (1937-40) is available for a ga ging sta
tion on the Nooks£1Ck at A point £'.bove c,.sondc Creek where the 
drainage are£~ is 105 square mile5. The drainage arec £~bove 
the Mile-18 site is about 67 squ~re miles. It i5 proposed 
herein, however, to divert the f low of ~ells Cr e ~ k in~o the 
JUle-18 reservoir. This diversion would give the p1·cposad 
Mile-18 reservoir a total drainage of about 95 sq. mi. ~ o~ 
90 percent of the total 1roinc ge nbovc the gogtng st .? tion. 
Hence the run-off for t he :!il e-18 re se rvoir si to moy be con
sidered as roughly 90 perc en t of the recorded rur. -.off. This 
estimPte is probably somcwh£\ t low, sinc e t he snow and ice 
covered region of the he£1d~a t c r s probably has a higher run
off per unit area than thu or eR imm6diately above the gaging 
station. 
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Assuming that the run-off a t the Mile-18 dom site is 
equal to 90 pe r cent of the r ecorded run .. off ot the stnt:tcn 
on Nooksack River above Cascade Creek, fig. 5a shows that a 
storage capacity of 110,000 acre-feet at this site would havJ 
been sufficient to equalize the flow in all 3 years of the 
record, and that a minimum flow of 630 second-feet might have 
been maintained. 

The mean run-off for the 3 years of th1 J record appears 
f rom a longer record near Glacier (1934-38) to have been 
about 6 percent above the 1934-40 mean. 

Storage or 110. 000 acre-feet in the proposed Mile-18 
reservoir would require a dam 182 feet high. Since the lower 
50 feet of dam would represent only 2,000 acre-feet of stor
age, however, this part of the dam could be more advantageous
ly used for dead storage to create head. Storage of a total 
of 112,000 acre-fee t would require a dam 18~ feet high above 
normal water surface. A 183-foot dam would have a crest 
length of about 2,500 feet as roughly determined from a 
1:31,680 survey. The dam would be in two section~. an over-
flow section 550 feet in crest length in a ravine on the 
left bank, and a non-overflow section of 1,950 feet in crest 
length. The t~ sections would be separated by a small hill. 
The volume of a concrete dam of gravity type, 18~ feet high, 
as determined roughly from the 1:31,680 survey, is 220,000 
cu. yds., not allowing for the sub-surface portion. 

A dam 193 feet high would inundate ~ densely forested 
area of 1,460 acres. There are no improvements in the area 
except a graveled highway and a few cabins. 

M le 16 Reservoir site In what will probably 
be, when surveye , see. 3 , • 40 ., R. 8 E., ther~ is a 
narrow gorge which has possibilities ss a dam site. This 
site is alternative to the Mile-18 dam site described above, 
and is located about 2 miles downstream or a t Mile 16, as 
shown on the river survey. Rock is e~posed to e he i gh t of 
more then a hundred feet above water surfcce , Pnd ?ma ll out
crops on both banks indicate that ba se 1·~ ck iE r ~ or t ha sur
face over the entire area of t~e si t e . !f geol og i~& ) . ly 
suited, very little excavation v: oul ·~. t. e ne c a ~ ~ a ~· y . ':'c e rock 
does not have a favorable a~peP r a nc ~ 1 no~ ~ v ~ r. en1 ~&y n ~t be 
geologically suited to dem ~on ut ~~ ~ ~ 1 or. ~~ c~ uf it is ~~ rk 
in color, hes a sl e ty appeElra :1ce a!'lc :ng;y- ·: )a e a.~ ily iJf'led 
loose. It is not uniform in app ea rance E: nd ap ;-e e rs to. ::>e a 
mixture of rock of ve r ious or igin. Scme carbonaceous shale 
is found near t he propos ed axi s of the dam. This site has 
been exam1ned by Ches . E~ Zrdmann, geologist, who states 
that conditions in the left abutment must be regarded as un
favorable for a high dam, the rock being structurally weak 
and highly permeable. 
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Storage of 112,000 acre-feet at this site would require 
a dam 256 feet high with crest length of 900 feet. Assu~ing 
that it could be built from concrete, a 256-foot gravity, 
overflow type dam at this site would heve a volume ot about 
320,000 cubic yards, not including the sub-surface portion. 
This would represent a yardage-capacity ratio of 2.86 cubic 
~&rds to the acre-f~ot as against 1.97 at the Mile-18 site. 
Located at an altitude of 1,780 teet, it would command about 
110 teet less of head than the Mile-18 site. 

12PB 8 • A small volume or 
a tors.;.;g.;:;e.::.::oo:;r....;;;p.=.o.;:;n..,:;:a:-g.;.e-.::c.;:;ou.;.,w~p...e~-e;.;:v-.e.....-:o;.;:p:o::.e,...""'P-'-n vv ella Creek by the 
construction or a dam at mile 2.2 as shown on aheet B or the 
survey. Rock is exposed to ~ height or about 50 feet or 
more above water surface, and very little excavation would 
probably be necessary 1n an~ area or the site (See map on 
sheet B~). The site has been examined by Chaa. E. Erdmann, 
geologist, who reports favorably on its geology. Although 
this storage site is small and woul4 represent a high ratio 
of yardage to capacity (17 to 1), it has a peculiar value 
in the fact that it would enable elmost complete diversion 
ot the flow of Wells Creek into the proposed Mil -18 reser
voir on Nooksack River. Such a plen or diversion would re
quire about 4 miles of canal or conduit, or 1.6 milee ot 
tunnel. 

The volume of storage or pondage which would be re
quired for complete diversion may be roughly ~•ter.mined from 
the record of flow Gn Nooksack River above Cascade Creek. 
Assuming that the flow in Viella Creek at the dam site is 25 
percent of the recorded flow in Nookeack River above Cascade 
Creek, or proportional to relatlv• drainage areas, a study 
or the run-off for the month of greatest discharge or the 
record (June, 1938) and for the month showing the greatest 
winter run-off for the record (December 1939), indicates 
that a storage capacity of 3,600 acre-tee~ on Wells Creek at 
mile 2.2, and a canal or tunnel of 480 se~ond-feet capacity, 
would have been sufficient to have caught end diverted all 
Wells Creek flow during these months (see fig. 9a). It will 
be noted that the winter month (December 1939), although 
having the lesser run-off, has much the greater variation in 
flow. Summer flow, which is largely caused by normal melting 
or snow and glacial ice, is generally more uniform then wL"l· · 
ter flow, which may very greatly &3 a result of reins and 
Chinook winds. 

Allowing some margin for gr€ater fluctuation and for the 
possibility that Wells Creek flow may be somewhat greater than 
estimated, a storage capacity of 5,000 acre-feet and a tunnel 

*Not included in this report. 
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capacity of 600 second-feet are proposed to meet the probable 
maximum demand for complete diversion in the majority of years. 

A reservoir of 5,000 acre-feet capacity at the Wells 
Creek site would require a dam about 115 feet high, with crest 
length or 1,080 feet. If built from concrete, and of gravity, 
overflow tJPe, it would have a volume of 85,000 cubic yards, 
no allowance being made for the sub-surface portion. It 
would flood a torested area of 100 acres without improvements. 
Because or the great amount or gravel and drift carried by the 
stream during high water, the lite or a reservoir at this lite 
would probably be abort. 

Edtro Creek Reservoir Site ~12PB 14). In sec. ~5, T. 
37 N., R. 5 E., on the South For ' or Nooksack River, at water 
surface altitude of 400 teet, 1s the Edtro Creek dam site, 
which offers the only opportunity tor major storage on this 
fork. Geologic examination ind1c£es a considerable depth 
to bedrock in the valley floor. Th1a bedrock ~· 4eaoribe~ 
as a grephitie schist. A report on this dam site by ~aa. 
E. Erdmann, geologist, is now available. The aite nas bee~ 
drilled by the u. s. Army Engineera. 

A 6-year record or discharge (1934~40) on So~th Fork 
near Wickersham (3/4 mile abov~ Skoqkum Cr.eek) ~Y be used 
as the approximate record et the ldtro Creek ~am site~ The 
dretnage area at the dam site is only slightly less then the 
drainage .;area at the gaging station, Baaed on this record~ 
storage of 150,000 ac~e-feet would be requireQ for complete 
equalization ot flow at the dam site~ It, however, geologic 
conditions at the Edtro Creek dam site are suitable for a 
high da~, tne most feasible plaQ of power development on the 
South Fork may be through diversion by tunnel into the basin 
of Sk~git River near Lyman. The lower 220 feet of dam would 
then be required to beckwater to the elevation or the pro
posed tunnel intake,wh1ch would be at about 620 feet above 
sea level. Assuming storage of 150,000 acre-feet above this 
elevation, or a total storage of 300,000 acre-feet, a dam 305 
teet high, rising to en elevation of 705 feet above see level, 
would be required. A 305-foot dam at this site would heve a 
crest length of 1,900 fe et . The apparent great depth of val
ley fill may rule out a concrete dam at this site, and the 
feealbility of a flexibl e dom of any type will depend on the 
bearing power of this fill. 

A 305-foot dam at this site would flood about 2,050 
acres, of which possibly 40 p e~c~nt mey be sufficiently level 
for cultivation when cleared of stumps and timber. The rest 
or the area 11 too rough for cultivation and is partly tim
bered, partly cut-over stump lend. A few smell ranches have 
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been occupied at one time but ~ r6 now abandoned. A few ~~t
tle range in th6 meadow lands of the ~rea. No 1mpro7ementR 

· have been made other than ~ f ew fen~es and sha ~ks. 

Should this site be utilized also for flood control, 
additional capacity would be required, and a higher dam con
structed. The storage capacity could then be divided between 
the following uses: From 0 to 220 feet, dead storage for 
head. From 220 to 305 feet, storage for power! From 305 
feet upward for flood control. 

Just below the conflu~ 
ence o t e out or o t e oo seck River and Pbout one 
mile above Deming, in sec. 6, T. 38 N., R. 5 E., is e con
striction in the valley of the Nooksack that has possibili
ties as a dam site for the development of major storage. The 
U. s. Army Engineers mede on investigation of this slte in 
1939, which included some exploratory drilling. If not suit
ed to a concrete dam, it is believed that this site mey be 
suitable for an earth or rock-fill dam. 

The height of a dam at this site would be limited by the 
elevation of a saddle between the Nooksack end Somish River 
basins near Wickersham. The lowest point in this saddle is 
322 feet above sea level. (See rivar survey or 1938). 
Whether or not it would be practicable to store water to the 
height of this saddle will depend upon the permeability of 
the valley fill in this area. Assuming construction of a 
dom rising to en elevation of 321 feet above see level, a 
reservoir of 500,000 acre-feet c~pacity woul1 be created, 
which would be sufficient for almost complete annual equali
zation of flow as determined from the 5-yeor record from 1935 
to 1940. Such a dam would have a height of 118 feet abovenormal 
water . surface. Normal water surfece at this site is about 
203 feet above se~ level. A 118-foot dam would flood 9,800 
acres, most of which is within the valley of the South Fork. 
Th-3 area is largely agricul ture.l land. A part is woodland, 
timberland, end stump le.nd. It is thickly settled, but most 
houses and ferm buildings are relatively sm~ll. 

The principel value of this site is for flood control, 
but some power could be developed in connection with such 
use. During the 5-yeer period from 1935 to 1940, which 
included~ peek flow of 33,200 second-feet (Oct. 28, 1937), 
e 118-foot dam could have provided sufficient control to have 
maintained e flow varying from e minimum of 2,800 second-feet 
to a maximum of 3,100 second-feet. 
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POWER 

The generation of electrical power is probably the most 
important potential value of water in the Nooksack basin. 
Concentration of head in the streElms of the upper basin to •. 
gether with o well-sustained flow ~nd the possibility of 
regulation through storage on the two l~rger forks, makes 
the Nooksack River e valuable power stream. Its proximity 
to Puget Sound w1th its grow1ns cities and vest possibilities 
for future 1nduatrie.l ~nd ccmmerc1al expan•1on s1vea the 
power resources of Nooksack R1ver o h18h pot~nt1el v~l.q~. 

Ultimete power development on th~ NQo~~~~~ ~~ver may fQ~~ 
low any one of aeverol possible plan,, The.~e ~r~. ~@~~v~r 
certain natural features of tne bas1.n w~i~n ~~S!~~t J f'a~~1J 
well defined scheme for ita fullest ~evelop~~nt, T~e~~ ~ey 
be listed es follows: · 

1. The Mile-18 dam site (o~ its alternet~ve, the M~~~~ 
16 dam aite) on the moin atream (NQ~tn Fork), 

2. A minor dam site on the m~in atream nenr Maple Fa~~~' 

3. A dom aite on the main atre~m near Deming, 

4. A dam site on South Fork near ~dfro Creek. 

s. A narrow divide between South Fork Nooksack epd Skaa~~ 
River basin neer Lyman, which would require a short t~nnel 
for diversion into Skagit drcinage. 

It geolog1c conditions ere favorable, these de~ sitee 
will probably determine the general plan of development in 
the basin. The size of the proposed structures will depend 
upon several factors, especiPlly th~ degre~ of control which 
mey be sought for floods. Development of ell head in the 
basin not concentrated ot these drm sites must be accomplished 
by canal, conduit or tunnel. The general pottcrn which this· 
canal end conduit development mey follow. will depend ~o n · 
large extent upon the feasibility of the pr~posed dem sites. 
It will nlso be determined to e certain extent by natur~l · 
features which will permit the ut1liznt1on ot severol points 
of e common power house for the developmant of flow from the 
main and tl'ibutary s trccms. The plen of dsv.elopment herein 
outlined assumes the feasibility of ell proposed dam sites. 
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DEVELOPED PO\'iER SITES 

The only developed power site on Nooksack ftiver is in 
sec. 31, T. 40 N., R. 8 E. This pl~nt ia owned by the Puget 
Sound Power and Light Co., end utilities a total head of 210 
feet. The rated capacity of in~tolled water wheels is 3,200 
h.p. of generators, 1,875 h.p. 

UNDEVELOPED POWER SITES 

Swamp Creek nower site (12PB 1). Swamp Creek and Ruth 
Creek enter the NOoksack so close together thst 1t may be 
feasible to divert both at the same elevation and bring 
their flow into a common penstock discharging into a power 
house near the mouth of Swamp Creek. Both creeks have a 
steep gradient below en altitude of 3,010 feet, and the pro
file of both flattens for about two miles obove this eleva
tion. Diversion of both streams at an altitude or about 
3,020 teet is proposed herein. No tributary of aize entere 
eith~r stream below the proposed point of diversion, and 1t 
seems probable thet the flow in each for 90, 95 and 100 per
cent of the time would be very nearly os greet et the pro
posed points of diversion as it is ~t their mouths. The 
flow for 50 percent of the time is probably only slightly 
less than at mouth. 

Censl location is probably good, but some cliffs might 
be encountered. Both stroems flow 1n deep gorges in certain 
stretches, end these gorges might make necessary some chan
ges in the proposed diversion points, possibly to bring them 
further upstrea~. The eree is densely timbered. 

The elevPtion of the power house would be determined by 
the height of backwater from storage on the Nooksack, which, 
according to e plr.n proposed in this report, would approximate 
2,073 feet. The available gross heed is accordingly about 
950 feet. 

No opportunity for regulation of flow exists on these 
streoms. Twin LP-kes at the head of Swamp C~eek ore lccated 
so near the divide ~s to receive only o very small drsinoge 
and are probably of little value for storage. The natursl 
flow is roughly estimated from the record on Nooksack River 
above Coscede Creek and direct drainege aree ratio. Both 
streams were running a sufficiently strong current in the 
summers of 1931, 1932, and 1933, and both showed indications 
of a sufficiently heavy discharge to make the estimates thus 
obteined seem reasonable. In view or the fact, however, 
that the headwaters tributaries of the Nooksack ditfer wide
ly in the relative percentage of water which they derive trom 
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glaciers end snow, estimates based on drainage crea must be 
regarded es very rough. 

The following tnble gives estimates of potenticl power 
nt the Swamp Creek site based on estimsted flow: 

Potential power ~t Sw~mp Cre ek power site (l2PB l) 

or or 
percent percent 
of time of time 
Q. 50 Q 90 :Q • • • • • • 

• • • : • • • 
90 40 30 10 • 6,800 • 3,000 2,:500 • 700 • • • 

• • • • • • • • 
*From record on Rooks~ck R. above cescede cr.ena dra!nege area 

ratio. 
Mile 18 power site fl2PB 2}. For a gencrcl description 

of this site see discuss on under "Storage Sites." Based 
on the 3-yeor disch£rge record at a station cbove Cescede 
Creek (19~7-40), onnucl equ~lizetion of flow ct this site 
would require a dam 162 feet high assuming thot the lower 
50 feet were utilized for head. The period 1937-40 was a 
period of somewhat higher then normol flow. Water would be 
taken out ot on ~levation ot 1940 feet. If carried t canal 
or conduit to the power house of the Puget Sound Power and 
Light Company 3 miles downstream e gross heed of 605 teet would 
be ev~ileble. On the basis of the 7-yeer combined recorda 
of discharge near GlF.Cicr (1934-38) and ebove Cescede Creek 
(1937-40) c continuous flow or 370 second-teet would be pos
sible. This would give e minimum production at 70 p~rcent 
efficiancy of 18,000 horsepower. During 50 percent of the 
years of the record e continuous flow of 475 second-feet 
would have been possible with regulation, yielding 23,000 
horsepower. 

An alternative ~nd more ettrrctive plrn of development 
at this site involves diversion of ~ells Creek by tunnel 
into the prop~~ ed Mile-18 reservoir. This e.ltern~tive plan 
hes sever~l sd anteges which might jus ~ify the higher con
struction costs. A tunnel 1.6 miles in length with intake 
at water surface elevation 2,300 feet on ~ells Creek would 
conduct the flow of Wells Creek to n point on Nooksack River 
nbout l/4 mile nbove the Mtle-18 dnm site. Diversion of 
nearly oll of the flow in Walls Creek could probably be ac
complished by construction of ~ d£>ln et mile 2.2 on Wells 
Creek. (For o more complete description of the ~•ella Creek 
Reservoir site aee p~go 10). 

15 



.· 
The combined run-off for tho Nooks~ck nt the Mile-18 

d~m site and et the Wells Creek dam site is estimP.ted et 90 
percent of the recorded run-off for Nooksack River above 
Ceacede Creek at which station o record is nv~iloble for 
the 3-yeer period, 1937-40. On the basis of this record 
end fnctor, storag~ of 110,000 acre-feet in the proposed 
Mile 18 r~servoir would be sufficient to give almost com
plete ennuc 1 equnlizntion of flow .· (see fig. 5a). A mini
mum of 630 second-feet could hevc been provided throughout 
the 3-year period. If developed through the 605 feet of 
availeble head ~t this site, it would yield 30,500 contin
uous horsepower. 

Storage of 110,000 acre-feet et the Mile 18 site would 
require a d~m 182 teet high. 

These estimntes are given merely as descriptive ot po
tentialities at this site assuming no development at sitos 
down stream. Since, however,. ultimate development contem
plates elso sites downstream, the release of stored water 
from the Mile-18 reservoir would be govcrnad by the needs 
of the system of which it would be ~ unit. 

A summery of potontisl power which follows on a later 
page (page 28) is based on the assumption thet the proposed 
Mile-18· reservoir will be operated with the aim of securing 
highest yield of prime power from the series of sites on 
Nooksack River. 

Potentirl power at 141le-18 power site (12PB 2) 
I 

510 : 

c 
(b) 

{c) 

230 :' 

16 

8,700: 3,600 

30 500: 30 500 



12PB 3 • For a description of the 
llil e-,..o;:.;.r_e.::.se_r..,~v~o...-r._s~t-e;--.s..a.e.::e~~s-c-.&.u s s 1 on under 11 S to rage Sites • " 
The Mile-16 dam site has possibilities for power development 
comparable with the Mile-18 site, but is alternative to the 
Kile-18 aite, which appears to be preferable. No further 
consideration will therefore be given in this report to the 
Mile-16 power site. 

Welle Creek power site (l2PB 7). The two forks of Welle 
Creek, a glac!ei stream, could be diverted at an elevation or 
3,000 teet, and their combined flow carried by canal or con
duit to a power house at the junction or the rorka at an al
titude or 2,435 teet. The flow or the two torka at the pointe 
or diversion, together with the flow which could be picked up 
along the course or the conduit, would almost equal tor 90, 
95, and 100 percent or the . t1me the flow at the proposed 
~ella Creek dam site (mile 2.2). For 50 percent of the time 
the diverted flow would be somewhat leas than the flow at the 
dam aite. The flow at the dam site is roughly estimated at 
25 percent or the recorded flow in Nooksack River above Cas
cade Creek. This estimate is baaed on drainage area ratio. 

The proposed canal location ia densely timbered, steep 
mountain side in which some ol1tfs o~cur. 
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Poten tiel power at Vtells Creeik power ~ite ( l?P! 7) 
I 

• . . • 
• • 
• . 65 

• • 
• . 
• • 

50 
• • 
• • 

• • • • • • : 
• • • • • • • • 

20 : 5,600 : 2,9oo a 2,200 : 900 
• • • 

..;;.-~...-..~~F--,;:.p.--......a.::.;.:.-..~· 'l'he 1 ower 20 tee t or the 
propose e s re ~ reaervo r wQUld have a capacity or only 
150 acre-teet and could tharefare be used mere advantageously 
tor dead storage to create head. Asaumin@ the tunnel to Mile-
18 reservoir site on Nooksack River to ~ve ita intake at al
titude 2,340 teet, and allowing • gradient of 2 teet per thou
a-end, the tunnel would d1achsrge at an altitude or about 
2,~23 teet. The maxtmum height or water aurtece in the pro
po•ed M1le•l8 reservoir under the plan herein outlined 1a 
2,073 fe6t. It tbe power house were built at thia altitude, 
m errect19e head or 250 teet wa1ld be available. 

The pr1~ry purpose or the proposed tunnel would be the 
diversion of Wells Creek flow into the proposed Mtle-18 res-
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ervo1r, but a am~ll degree of regulation could at the same 
time be effected, even with the small volume of proposed 
storage in Wells Cre ek (5,000 acre-feet). on the basis of 
the 3-year r ecord · or discharge on Nooksack River above Cas
cede Creek, and on the assumption that the run-oft at this 
site is equal to 25 percent of the recorded run-off at this 
station, it is roughly es 1mated that a minimum flow of eo 
second-feet could have baen maintained throughout the period. 
This estimate is based on t he record of Janusry to March, 
l93e, m d February .. .. nd March, 1939, the periods of lowst 
flow. For 60 percent of t he time en estimated flow of 120 
second-feet would have be n available. This small reservoir 
would probably be short-lived due to excessive deposits of 
gravel. 

Potential power ~t Tunnel power site (l2PB e) 

or : or : or : or lOO:For 50 :For 90 :For 96 : or 100 
pereent:percent:perccnt:pcrcent :percent:percent:percent:pereont 
of time:of time:of time:of time:of time:of time:of time:ar time 

Q so : Q 90 : Q 95 : Q 100 : : ; : 
(Regulated flow) 

120 • • eo eo : 80 : 2,400 : 1,600 : 1.600 , 1,600 
{Natural flow) 

150 : 65 : 50 i 20 : 3,000 : lt300 i 1,000 I 400 
*Mean flow 1e 185 second-feet, which wou d develop !,7oo h.p. 

Glacier The Nooksack River could 
be diverte e ow the power house of the Mile-18 power site 
at 1.335 feet and its flow carri€d by canAl or conduit about 
6 miles- to o power house near Glacfer picking up the flow ot 
tributaries. If the power house were located near Gla cier 
it might be used also to house the installation of the Gla
cier Creek power site, thus avoiding the necessity for an 
additional power house . A location in th~ NWtSWt of sec. 5, 
T~ 39 N., R. 7 E., at we.tcr surfoce 885 fe et seems feasible. 

c~nal lccation for this site is heavily ttmbered steap 
mount a in s ide • 

The naturol flow @t this site would be roughly equal to 
the r~corded flow at th t sta tion above Cascade Creek. 
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Potential power at Glacier Dower site (12PB 4) 

600 : 260 • • 

V a 

3,600 

Glacier c.er site 12PB 9 • Glac!e r Creek ia a 
glacis stream e rom e glaciers and snows of Kt. Baker. 
This creek has no possibilities tor storage, but ita glacial 
origin g1vea it a well-sustained flow. The stream aplite into 
numerous tributaries abov~ r n altitude or 2,000 teet and th1a 
elevation may therefore be close to the upper limit ot feasible 
development. Additional surveys, however, may show that diver
tion would be feasible et a somew~at greater elevation. 

Assuming diversion at en altitude of 2,000 teet, or 1n sec. 
33, T. 39 N., R. 7 E., the natural flow of this stream could 
be enrried by canal or conduit to e point within 2 miles of 
the power house of the Glacier power site described above. The 
remaining 2 miles would require pressure pipe. 1a plan would 
give the site a gross head of 1,115 feet. The natural flow of 
Glacier Creek is estimated from the duration curve for Nook
,_ack River above Cescade Creek (fig. 4), assuming that he two 
basins have roughly the s~me yield per square mile end th~t 
Gleeier Creek has a regimen similnr to that of the Nooksack 
~bove the gaging station. 

Cnn~l location for this site is steep, heevily timb~red 
mountain side. 

Potential power nt Glacier Creek power site {12PB 9) 

Grose heed l,llS feet : 76 percent efficiency 

For SO :For 96 :For 95 :For lOO:For 56 :l''or 96 : or 95 •For 100 
percent:perccnt:percent:percent:percent:percent:percent percent 
of time:of time:of time:of time:of time:of time:of time of time 

Q so : Q 90 : Q 95 : Q 100 : : ; 
• • • • • • • • • • 

180 : 75 : 60 : 25 : 16.000: 6,700: 5,300 2,200 
• • . • • • . . 
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Warnick ower· site 12PB 5~. Nooksack River might be 
diver e be ow the junction ofl~cier Creek by a low diver
sion dam backing water to the power house ebove at altitude 
885 feet, end its flow carried by cenEl or conduit over the 
~-mile stretch to C"nyon Creek near ~rarnick and there dis
charged in t o a power house in common with the development on 
~nyon Creek at an altitude of 730 feet. Seporot r turbines 
would ~e required since diversions on the two streams would 
be at widely different elevations. Cenel location would be 
in steep heavily t1mbe~ed mountain side. 

The natural flow at this site would be somewhat leas than 
the discha ge recorded for the station on Nooksack River near 
Glacier (below Canyon Creek), especially for 50 pereent ot the 
time. The tlow for 90, 95, and 100 percent of the time would 
be only slightly less. 

Pntential power at Warnick power site (12PB S) 

• • • . • . • . 
• . • . • . • . . • . . 

700 325 • 250 • 125 • 8,700 • 4,000 • 3,100 1,500 . • • . • 
• • • • • . . . . . . . 

*For regulated flow and power, see. Summary. 

eek ower site l2PB 10 • Canyon Creek has a 
steep grfld ent rom mouth to t\P a titude of 2,000 feet, pro
~oeed diversion point, above which ther~ is a flattening of 
the protile and splitting up of the stream into numerous small 
tributaries. Only a small part of the total tlow is contrib
uted by the smell tributaries entering below an altitude of 
2,000 feet, especially during low flow periods, and a consider
able percent of this discharge might be picked up. Diversion 
at 2,000 feet should therefore, utilize c.l~ost all of the flow 
for 90 percent, 95 percent, and 100 percent of the time as 
estimated for the creek at its mouth, and for 50 percent of 
the time only a smell part of ~he total run-off should be lost. 
The flow in Canyon Creek is estimated from the record on the 
Nooksack River below Cpnyon Cree k and drainage area ratio, 
allowing a much smaller run-off per square mile to the CenyoQ 
Creek besln then is shown by the record for Nooksack River 
(see page 6). Canyon Creek dr@ins an area of lower general 
el vPtion then the Mt. B~ker r egion, end probably ther~fore 
ha s , : w~ er run-off per square mile then the Nooksack near 
heodweters. 
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The flow at the proposed point or diversion could be car
ried by about 4 miles or cenal or conduit and pre~sure pipe 
to a power house in common with the proposed Warnick power 
site, giving it D gross head Of 1,270 feet. 

Potential power et Cpnyon Creek power site (l2PB 10) 

• • . • • • 
' . . • • • 
• • • • • • • • • • • • 

100 • 45 35 • 15 • 10,000: 4,600 • 3,500 : 1,500 • • • • 
• • • • • • • • • • . • 

From its junction witb Can
yon Cree ~eter sur ace o t tu e 730 feet) to the 11m1ts or 
backwater from the highest dam that might be feasible near 
Deming, the Nooksack River drops through e head of 410 feet 
which could be developed for power by canal, conduit, or dame, 
in one or more units. Possi bly 100 feet could be developed 
by construction of a dam at the Maple Fells site in sec. 31, 
T. 40 N., R. 6 E. The total l ength of this stretch of river 
is 12 miles. 

The netur~l flow in Nooksack River near Kulshan is some
whet grea ter then the flowrecorded for the station on Nooksack 
River at CAnyon Creek. The add i tional drainage is approximate
ly 70 squ~e miles, and 1~s yield is roughly estimated ot 10 
percent of the recorded run-off from Nooksack River et Canyon 
Creek, ot which point the drainage area is 195 squpre miles. 

The M~ple Falls dam site was exemined by J. c. Miller, 
geologist, in 1939, who believes the site may be suitable for 
a low dam. 

or 
percent 
of time 
9 50 

900 

Potentir.l power at Kulshen power site (12PB 6) 

or 
percent 
of time 
Q 90 

400 

: • . • . 
• • • • • . . . . . 

300 : 140 : 29,500: 13,000: 9,800: 4,600 
• • • 

*For regulated flow and power ;eo Summ~ry. 
• . : 
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Clearwater Creek power site (12PB 11). The Middle Fo~!.: 
or the Nooksack River has its source in the glaciers on th~ 
west slope of Mt. Baker and because of the well sustained 
summer flow from this source and the steep gradient of the 
stream near headwaters, it appears feasible to divert wat9~ 
for power development at a point not far below the area of 
the glaciers. The Mt. Baker topographic map and the river 
survey indicate that the upper limits of feasible develop
ment may be at an altitude of 2,600 feet, since the stream 
appears to split up above this elevation into forks having 
very small drainage areas. Assuming diversion of the Middle 
Fork at a point about 2 miles above the confluence of Green 
Creek, or at en altitude of 2,600 feet, the natur~ flow 
would be ca•·r ied by canal or condul t to the confluence or 
Clearwater Creek, an S-mile stretch, and there discharged 
1nto a power house at an altitude of 1,170 teet through a 
half-mile length of pressure pipe, giving the site a groaa 
haad of 1,430 feet. 

The site would be dependent on natural flow alone, since 
there i~ no opportunity for regulation. The drainage area 
above tt.~ proposed power house is about 35 squpre miles. The 
drainage area above the gaging station on Middle Fork is 70 
aquare miles. The discharge record on the Middle Fork covers 
only 2 full water years, 1920-21 end 1934-35. The earlier 
record was mede at a section just below the mouth of Heislers 
Creek, where the drainage area is 72 square miles. The la te1· 
record was made at a section just above the mouth of Heislers 
Creek where the drainage area is 70 squFre miles. The dis·· 
charge of Heislers Creek is so small, however, that the two 
records are closely comparable. The 2 years of the record 
appear from the long-time record on the Willamette River a t 
Albany to hav~ been higher t~n probable mean, end it is 
therefore est1msted on the basis or the Albany record that 
application of the fe.ctor 0.83 to the va lues obtained f:,:mr. 
the duration curve for Middle Fork m~y bring these v~lues 
closer to t~e longer term mean. 

Applicction of the factor 0. 3 to the duration curve 
(fig. 13) indicates rates of flow ~ or ~he M~ddle Fork of 
the Nookseck River at Heisler's Cr~ek as follows: 

For 50 percent of the time •••••••• 323 sec.-ft. 
For 90 percent of the time •••••••• 187 sec.-ft. 
For 95 percent of the time •••••••• 153 sec.-ft. 

tnformetion is lacking on the ver1at!on of flow in the 
Middle Fork near its source, The period or lowest flow prob
ably occurs during the sub-freezing temperatures of winter 
when little or no water is released by melting ice and snow. 
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However, the contribution from springs above the propos~d 
diversion point wil probably be sufficient to maintain a rela-. 
ti vely strong flow throughcu·c the wmter. 

The following estimates of probable discharge at the pro
posed power house site ere based on the records of flow near 
Heislers Creek and drainage area ratio: 

For 50 percent of the time •••••••• 
For 90 percent of the time •••••••• 
For 95 percent of the time •••••••• 
For 100 percent of the time •••••.• 

160 sec.-ft. 
90 sec.-rt. 
75 sec.-ft. 
60 sec.-ft. 

A large part of. this t otal flow may not be captur ble. 
Estimates of potential power, here given, are, however, based 
on the total flow. 

Potential power at Clearwater power site (12PB· 11) 

Grosa head 1.436 feet ; 70 percent efficiency 
Natural flow In second-feet : Horse~uwer 

For SO :For 96 :For 95 :For lOO:For 50 :For 9o :For 95 :For lOO 
percent:percent:percent:percent:percent:percent:percent:percent 
of t1me:or time:of time:of time:of time:of time: oft1me:of time 

Q 50 : s 90 Q 95 : Q 100 : : : 

160 • . 90 
. . 
• • 
• . 75 

• . 
• . 
• . 60 

. . . . . . . . 
: 18,300: 10,200: 8,600 : 6,900 
• . . . . • 

Fork ower site 12PB 12 • The Middle Fork 
of the oo sack ver cou d again be diverted below Clearwater 
Creek at an altitude of 1,170 feet, end ·its flow carried by 
canal or conduit to a point near Kulshen, about 7 miles. Pow~r 
house location for this site would be determined by backwater 
from the proposed Deming dam. The limit of this backwater is 
probably at en altitude of 321 feet. The Kulshen-M1ddle Fo~k 
site would accordingly have s gross head of 849 feet. The 
natural flow et the power house site is slightly greater than 
the recorded flow at the junction of Heislers Creek. There 
is no opportunity for regulation. A large part of this total 
flow may not be cepturable. Estimates of potential power here 
given are, however, based on the total flow. 

23 



~ltential power at Kulshan-Middle Fork power site (12PB 121 

- Gross heDd ~~-9 fe e·:; : 76 percent efficiency 
Natural flow i~ ~Jcvnd .feet ; Horsejower 

For 50 •For' 90 ~For-9s-:F~r lOO:For 50 :For 90 : or 95 :For 106 
percent percent ~ perce~t : percent ~ percent:percent:percent:percent 
of time of time:of time;of time:of time:of time:of time:of time 
s 50 Q 90 Q 95 Q 100 : : : : . . . . . . . . 

320 180 • • 150 : .130 : 21,800: 12,200: 10,200: 8,800 
: • . • . • . . . • • 

Wanlick ower site (12PB 13 • Wanlick Creek, tribu-
tary to the outh or Nooksac iver probably marks the upper 
limit of feasible power development on this river. The river 
splits up into many tributaries above this point and only a 
smell amount of power could be developed without an intricate 
system of cgnals, conduits and syphons in which to collect 
the flow from the several small feeders. 

The river survey of 1934 ends at ~anlick Creek, but the 
basin above this point is sho n on the Mt. Baker qusdrangle map, 
scale, t inch to the mile. Assuming diversion of South Fork 
just below the mouth of ~anlick Creek at an altitude of 1,820 
feet and power house in sec. 21, T. 36 N., R. 6 E., the power 
site would receive the flow from a drainage area of approxi
mately 35 square miles, ass~ing all flow cepturab1e. Based 
on drainage area ratio and the record obtained from 1934 to 
1940 at a station near Wickersham, natural flow at the proposed 
diversion point is estimated as foll ows: 

For 50 percent of the time •••••••• 
For 90 percent of the time •••••••• 
For 95 percent of the time •••••••. 
For 100 percent of the time ••••••• 

165 sec.-ft. 
35 sec.-ft. 
30 sec.-ft. 
22 sec.-ft. 

This estimate covers a period which, according to th~ 
record on Willemette River at Albany, was sli ghtly_ ·-~tte : "' ::r e:1 
normal. On the other hand, it is highly probable tba t c~~ 
run-off per square mile from the South Fork above WsnJ. i~:;~r C:'sel~ 
is considerably greeter, especiRlly for gO percent, 95 p~rcan~ : 
and 100 percent of the time, thPn it is at the gaging st~ tion, 
since the higher elevations of this headwaters region probably 
give it a heavier prec ip itation. Rough estimates of the pz·oba
ble discherge of South ?ork of Nooksack River below W~nlick 
Creek based on the foregoing considerations are as follows: 

For 50 percent of the time •••••••• 165 sec.-ft. 
For 90 percent of the time •••••••• 45 sec.-ft. 
For 95 percent of the time •••••••• 40 sec.-ft. 
For 100 percent of tha time ••••••• 20 sec.-ft. 
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Assuming development ot the Edtro Creek reservoir site 
to a capacity of 300,000 acre .• feet, the maximum under a plan 
tor power only, backwater should not interfere with a power 
house at an altitude of 710 feet. Assuming a power house at 
this altitude in the NEt sec. 21, T. 36 N., R. 6 E., the Wan~ 
lick Creek power site would have a gross head or 1,110 teet. 

A large part of the total flow in South Fork at the power 
houae site may not be capturable, and accordin81J, not teaa1b1e 
of development. 

Potential power at Wanlick Creek power aite {12PB 1!) 

or : or 
percent: percent 
of time :of time 
Q 50 : Q 90 

• . 
165 : 

• • 
45 40 

• . 
• • . . 20. 

• • 
• • • • 
• 14,700: • . • • . 

• • 
• • 

4,000: 
: 

• • 
• • 

3,500: 1,800 
• • 

L~an power site (12PB 14t' This power site would draw 
its wa~r from storage in thedfro Creek reservoir site 
through a diversion tunnel, For description of the Edfro Creek 
reservoir site see discussion under "Storage sites." The most 
feasible plan of power develop~ent from Edfro Creek storage 
may be through diversion into the Skagit River through a tun
nel diverting at En altitude of 620 feet in sec. 20, T. 36 N., 
R. 6 E., and having its exit in the NEt . sec. 32, of the same 
township. This tunnel would have e length of about 2 miles. 
An ad~ tionel length of approximately 2t miles of cPnel and 
1 mile of pressure pipe would convey the water to e power 
house in or near sec. 17, T. 35 N., R, 6 E., on Skagit River 
near the village of Lyman. The site would heve a gross head 
of about 560 feet and an estimeted minimum flow with regulO·• 
tion of 625 second-feet os determined from the 1934-1940 djs
cherge record neor ?Iicker sham, end assuming thll t the prc;'losed 
plant is operated as en independent unit. Regul~tion to secure 
this minimum flow would require e dam 305 feet high stori ng 
300,000 acre-feet, of which 150,000 ecre-fect would be e~ove 
the 620-foot level. 

As determined from this 6-yeer r ecord, the potential power 
at the Lyman power site is estimated cs follows: 
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500 • • 

Potential power at LJ!!n power site (12PB lt) 

110 • . 90 

eeure 

• • • • 

4 • 900: 4 '000 : 2,900 

A comparison with the long time record (1895-1940) on Wll
lamette River at AlbanJ, Oregon, indicates that the 6-year pe
riod on which the above estLa tes of potential power are based, 
may be years of slightly greater than mean flow, and aceor41ng
ly, that the potential power at the Lyman slte that would be 
reasonably dependable over a long period of years, would tall 
somewhat under the given eatimates. 

Acme power site (l2PB 15), As an elternative to the Lyman 
power site, the Acme power site could be developed to divert 
stored water from the proposed Edfro Creek reservoir at an 
altitude of 620 feet. This diversion could be carried by canal 
end 'yphon or flume to a point about 2 miles upstream from Acme, 
in s-ee. 16, T, ~? N., R, 5 E,, to a power house at an altitude 
of 321 feet. This plan would require 5 miles of canal or con
duit, and a syphon or flume cros~ng Skookum Creek. The regu
lated flow at this site would be roughly the same as that esti
mated for the L~an power s.ite. 

Potential power at Acme power site (alternative)(l2-PB-15) 

Gross head 299 feet : 76 percent efficiency 
4low in second-feet : Horsepower 

~~ :For 90 :For 95 :For lOO:For 50 :For 9o : or 95 :For 100 
pereentrpercent:percent:percent:percent:percent:percent:percent 
or t1me:of time:of time:of time:of time:of time:of time:of time 

Q 50 z Q iO : Q 95 : Q 100 : : : : 
' (Natural flow) 

500 : 110 f 90 : 65 : 12,000: 2,600: 2,100: 1,600 
(Regulated flow) 

625 : 625 : 625 : 625 : 15,000: 15,000: 15,000; 15,000 
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peming power site ~12PB 16t. For description, see Dem
ing reservoir site (12P 16).lthough this site 1s or great
est value as a potential flood control reservoir, it also has 
potentiel value as a power site. The mean annual run-orr at 
this site, as determined from a 5-year record, (1935-40) at 
a station located just below the junction of South Fork is 
2,210,000 acre-feet. A dam 118 feet high, creating a reser
voi~ or 500,000 acre-feet capacity, would provide almost com
plete regulation on the basis of this 5-year record, and would 
make possible a minimum flow of 2,800 second-teet. However, 
development of this site primarily tor power would involve 
drawdown with variable head, and flow. During the 5 years 
or the record of discharge a constant power output or 20,000 
horsepower could have been maintained, assuming operation of 
this site as en independent unit• Since there are no power 
sites downstream, re-regulation of flow at this site would 
probably be aimed at the highest yield or prime power tor the 
site, unless storage to be developed upstream should be in
adequate for satisfactory regulation. Since propoaed storage 
at the Mile-18 and Edfro Creek reservoir sites is sufficient 
to give a high degree of regulation, it will be assumed 1n this 
report that the Deming power site would be operated as an inde
pendent unit. 

If the South Fork Nooksack River is diverted into Skagit 
drainage, this would reduce the flow and power at the Deming 
site proportionately to the diverted flow. 

For : or :For 5 : or :For : or : or : or 
percent:perce~t:percent:percent:percent:percent:percent:pereent 
of time:of time:of time:of time:of time:of time:of time:of time 

Q 50 : Q 90 : Q 95 : Q 100 : : : : 
(Natural flow) 

2,500: 1,000: 800 : 560 : 2~,600: 9,400: 7,500: 5,300 
(Regula ted flow) 

V a r i a b 1 e : 20,000: 20,000: 20,000: 20,000 

*If South Fork Nooksack Riv er is diverted into Skagit 
drainage, flow and power at Deming would be reduced 
1n proportion. The summary of potential power (table, 
page 28) assumes this diversion~ 
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StJIIIIARY OF POTENTIAL POWER IN THE NOOKSACK RIVER BASIN, WASHINGTON 
1n4exa : : <1ross hea1. 

2 B- • Site : S ream : i'gi.t• .. l--
Swamp reek :Swamp and Ruth : ~~~o 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

: Mile-18 :Nooksack River : 605 
: Mile-16 (Alternative): do • 
: Glacier : do 
: Warnick : do 
: Kulshan : do 
: Wells Creek :Wells Creek 
: Tunnel : do 
: Glacier Creek :Glacier Creek 
: Canyon Creek :Canyon Creek 
: Clearwater Creek :Middle Fork of Nooksack R. 
: Kulshan-Middle Fork : do : 
: Wan1ick Creek :South Fork ot Nooksack R. 
: Lyman : do : 
: AC'me (A1 ternat1 ve) : do : 
: Deming :Nooksack River : 

450 
155 
410 
565 
250 

1,115 
1,270 
1,430 

849 
1,110 

560 

118. 

1 0: 30 : ' 0 , : , 0 : 7, 
2 : 540:230 180 75 650: 26,000 11,000: 8,700 3,600:31,000 
4 : 600:260 200 100 800: 21,600 9,300: 7,200 3,600:26,000 
5 : 700:325 250 125 970: 8,700 4,000: 3,100 1,500:12,000 
6 900:400 300 140 ~00• 29,500 13,000: 9~800 4,600:39,000 
7 : 125: 65 50: 20 170 5,600 2,900 2,200 900: 7,?00 
8 : 150: 65 50: 20 185 3,000 1,300 1,000 400: 3,700 
9 ' 180: 75: 60: 25 225 16,000: 6,700 5,300 2,200:20,000 

10 100: 45: 35: 15 140 10,000: 4,600 3,500 1,500:14,000 
11 : 160: 90: 75: 60 240 18,300: 10,200 8,600 6,900:27,500 
12 : 320:180:150: 130 480 21,800: 12,200 10,200. 8,800:32,600 
13 165: 45: 40: 20 230 14,700: 4,000 3,500: 1,800:20,000 
14 : 500:110: 90: 65 700 22,400: 4,900 4,000: 2,900:31,000 
16 :2,000:900:700: 465 2,3JO 19,000: 8,500 6,600: 4•400:,?.QOO 

Estim.total potential power* 220,000:110,000: 90,000: 50,000:?~000 

: : 40: 30: 7,000 
:(Variable flow) : 80,000 80,000 
: 125: 65 50: 00: 5,600 900 
: 120: 80 80: 80: 2,400 1,600 
: 180: 75 60 25: 16,000 2,200 
: lCO: 45 35 15: 10,000 1,500 
: 160: 90 75 60: 18,300 6,900 
: 320: 180 150 130: 2l ,800 8,800 
: 165: 45 40 20: 14,700 1, 800 
: 625: 625 625 625: 28,000 28,000 
: Variable flow : 15 000 15 000 

st m.tota potent a poweru- , , 
*Assumes interconnection of all plants in one system. Assumes also 
that all flow above power house location !s capturable. A proportion
ate downward reduction is necessary for flow not capturable. Assumes 
over-all plant efficiency of 70 percent. No allowance is made for 
friction head in conduits and canals. 
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FLOODS IN THE NOOKSACK BASIN 

Introduction 

The Nooksack River has three principal forks, the South 
Fork, the Middle Fork and the main stream, sometimes called 
the North Fork. The North and Middle ~·orks have their sources 
in the glaciers and perpetual snows of Mt. Baker and Mt. Shuk
san. All nescend rapidly through narrow mountain valleys to 
points not far above their confluence. Below their confluence, 
the main stream flattens out. The Middle Fork enters the main 
stream about 5 miles above Deming, and the South Fork enters 
about 1 mile above Deming. Except f~r en area in the lower blain 
of South Fork which is subject to overflow, there is no serious 
flood problem above the junction of the three branches. 

Below Deming the river flows out upon a broad and conpar
atively flat valley floor in Which the principal damage from 
floods has occurred. The total length of the river bet een 
Deming md Bellingham B~y is 36 miles and its total fall in 
this reach is 200 feet, an average of 5.5 feet per mile. Be
tween Lawrence and Everson, a distence of 6 miles, the river 
follows a course which is roughly parallel to the course of 
the Sumas River, a smell tributary of the Fraser River, and 
the two streams are nowhere much farther th~n a mile apart in 
this area. The 1nterven1ng ground in much of this area is 
without perceptible relief, end it is reported that the Nook
sack has on several occasions overflowed into Sumas drainage. 
The Sumas River flows northward into Fraser River in British 
Columbia. It is a flat, sluggish little stream and any con
siderable overflow from the Nooksack would probably overtax 
its capacity and flood a wide area of highly developed agri
cultural l~nd around Sumas in British Columbia. 

Little information is available on the extent and dura
tiOn of floods in the Nooksack basin. The principal sources 
of this information are newspaper accounts and the older res
idents of the region. Rough estimates of discharge can be 
made from information regarding stage as supplied by these 
sources. These sources also provide valuable information re
garding the causes which contribute to the floods and the 
character of resulting damage. 

Major Floods of Record 

In the memory of the"oldest inhabitant", which goes back 
to the early nineties, there have been possibly six periods 
of high water in the Nooksack River that could be classified 
as destructive floods. The earliest of these is alleged to 
have occurred in 1893, or approximately 1993. Later floods, 
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of which there is authentic record, occurred 1n 1909, 1917, 
1921, 1932, and 1935, and such comparisons as may be had indi
cate that the flood of 1909 was possibly the greatest in vol
ume. Later floods, however, may have caused more damage to 
property end improvements, as there hss been a considerable 
degree of development in the lower basin since 1909. A 
brief resume of availPble eccounts and other information on 
these floods is given in the following pages. 

The Flood of 1893 

Only the vaguest account of this flood is available. 
Even the date is a matter of some ~estion. An old resident 
of Everson, who has lived in the vicinity since 1884, stat~d 
the t he could remember a flood in the year 1893, or about 
that year, in Wllch high water flowed through the Northern 
Pacific railroad grade near Everson from Nooksack to Sumas 
drainage. It appears from his account that the break through 
the railroad gr~de was effected by local residents who sought 
to relieve conditions on the Nooksack side of the grade, an 
effective barrier, and th~refore cut the g~ade by pick and 
shovel. The water did not bresk through by ita own action. 

The railroad to which reference is mede is a branch of 
the N. P. Ry. which follows the Nooksack-Sumas divide from 
Lawrence to Everson. 

The Flood of 1909 

The flood of 1909 sppears from the Bellingham Herald to 
have reached its maximum severity about November 30. The 1m
mediate cause of this high water appears to have been a great• 
er then normal precipitation accompanied by unseasonable ~em
peratures causing snow to melt in the Mt. Baker area. Weath
er Bureau records show a total of 7.61 inches of precipitation 
in November for the Bellingham station. Later recorda show 
that this was a departure of +3.32 inches from the 35-year 
mean (1901-24, and 1929-40). Weather Bureau records also 
show th~t a total of 2.87 inches fell at Bellingham between 
November 27 and November 30. Temperatures at Bellingham in 
November ranged from a low of 24° F. on November 15 to a high 
of 73° F. on November 18. 

A station at Mt. Baker Lodge (elevation 4,200 feet) showa 
a mecn precipitation about 3 times as great e a at Bellingham 
(see pnge 4 ). Precipitation in the upper basin in November. 
1909, moy have occurred largely in the form of rein due to 
unsessoneblJ high temp~rotures. No weather station had been 
established in the Mt. Beker area in 1909. The Weather Bur
eau record for Bellingham station does not show daily tempera
tures for this year, but the maximum for the month of Novem
ber, 73°, was recorded on November 18. 
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Describing this flood the Bellingham Herald of November 
29, 1909, states that Saxon, Acme and Nugent bridges were 

"carried out." These bridges were ap~rently spans over the 
South Fork near Saxon end Acme and over the main stream near 
Lawrence, 

The Bellingham Herald of November 30, 1909, atatee that 
"there is not a dry floor in Ferndale today and many ere under 
6 and 7 teet of water ••••••• A whole row ot houses across 
the river has floated downstream ••••••••• The middle ot Al
der Street, the highest point in town, shows tor less than 
a block ••••••••• There is a foot of water over the floor ot 
the bank." 

A picture in the Bellingham Herald of December 2, 1909, 
shows. an area in the village of Ferndale under possibl7 1 to 
2 feet of water. Flood damoge in Ferndale was eettmated at 
$90,000. (Bellingham Herald, Dee. 2, 1909). 

The Bellingham Herald of December 1~ 1909, referring to 
the flood in the town of Sumas, states: The water is from the 
Nooksack, which backed up below Everson and filled the big 
slough running northeast of that town ani which 1a drained 
by Johnson Creek. Little damage has been done by the high 
wat er." 

The post.aster at Deming interviewed by the writer in 
1940, expressed his opinion th~ the flood of 1909 was the 
greatest on the Nooksack in his memory. He stated that the 
water rose to an elev~tion "even with the railroad track" 
at Deming end that the water from the Nooksack overflowed 
into Sumes dreinage about half ~ mile east of Everson. He 
stated his belief that the channel of the Nooksack River wee 
washed out and widened to such an extent by the flood of 1909 
that it has since hade much greeter cape1ty, and that this 
has reduced the danger or serious overflow. 

Recalling the flood of 1909, an old-time resident of 
Lawrence, interviewed by the writer in 1940, stated that the 
high water from the Nooksack broke through the railroad grade 
about 2 miles below Lawrence and flowed into the Sumas River. 
He recalled that the surfece of the flood waters dropped 
about 1 toot in the vicinity of Lawrence following the brenk 
in the railroad grPde. This rcilroad grnde is probably high
er than any r ecorded flood, end would constitute an effec
tive barrier to the passage of flood weters from the Nookeack 
to the Sumes basin as long as it stands. 
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The Flood of 1917 

Little inform~tion is available on this flood. The Amer
ican Reveille, Bellingham newsp~per of December 30, 1917, 
states: "The Nookssck River is still rising and is reported 
to be at least 6 inches higher than it ever was before •••• ~ 
strenm of water more th~n 8 foot deep is racing through the 
streets of Everson and at the highest point in Sumas the water 
is nearly a foot deep ••.•.• It is ~mpcssibl6 to estimate the 
great damage." 

A considercble demege we.s reported from a "silver thaw" 
which E't.ppe rently pre coded the flood peek. 

Weather Bureau records show e higher then normal precii~· • 
itetion for December 1917. A total of 13.32 inches of rein
fell, a departure of +8.35 inches from normal, wasrecorded at 
Bellingham for the month. The norm~l for ~ecember, as de
termined from a 35-year record, is 4.97 inches. A tote.l of 
3.53 inches fell during the 4 days of December 26 to 29. 

A minimum temperature of 21° F. for the month was re
corded at the Bellingham station on December 24. This dey 
of lowest temperature for the month was followed by slowly 
rising temperatures which reached a maximum of 62° F. on 
December 31. 

At Glacier a total rainfall of 24.81 inches wlls recorded 
for December end e total of 7.07 inches fell during the 4-dny 
period from December 26 to 29. Normal precipitation at Gla
cier as determined f r om a 14-yeer record is 9.67 inches. The 
temperature e.t Glacier reached v low of 11° F. for the month 
on December 24, after which it climbed to a m~ximum for the 
mont~ of 51° F. on December 31. 

Weather Buroru records give this further information on 
the climetol~gicol conditions in ~eshington in December: 

"The totrl monthly precipitation wcs the greatest in 
m~ny ycrrs, but r lorge proportion was roln, even at 
great oltitudGs. On the western elope of the C~s
crdcs the monthly snowfcll wos from 3 to 66 inches ••. 
Ov.d. ng to obnormr'lly wrrm w o:; ~tbr; r rnd excesaive rAin, 
the snow did not cccu~ulcte in depth, but acquired 
grestdensity ••••.• A succession of excessive rnins 
and abnormally high tcmper c tures settled and melted the 
snow r£pidly so thrt the ground was bare on the 31st 
in m9ny localities for the first time on record at 
thet date, and the heavy run-off c~used ~lmost un
pr~cedented freshets in ell streams on both slopes of 
Cascades, wcshing out mcny CQuntry bridges end roads 
as well as railway tracks and bridges, greatly delay
ing traffic." 
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·~he Flood of 1921 

Little information is available. However, the Skagit 
River, draining an adj~cent basin, reached its maximum dis
charge or record on December 12, 1921. when it attained e 
peek of 60,000 second-feet at Newhelcm, Washington. This 
discharge record covers the 27 yeers from 1908 to 1914, and 
1920 to 1941. The peek discharge of December 12, 1921, is 
probably the maximum for the 33.yeer period from 1908 to 
1941. 

Weather Bureau records (U. S.) give the following sum-
mery of conditions in Washington in December, 1921: 

"The month of December, 1921, although somewhat below 
normal in temperature, did not have the average snow
fell, end much of whet fell was melted o'f by the ex
cessive reins and warm winds from the lOth to 12th. 
Through most of the western division •••••·• the pre
cipitation of these three days, mostly from rain, was 
from 70 to 80 percent of the entire month's precipi
tation. which was slightly below normal. These rains 
end warm v·inds CE\used excessive floods in the river 
valleys west of the Cascades, end those heading in the 
C~scades and flowing to the Columbia. They caused 
disastrous losses to roads end bridges, dykes, stored 
crops, prospective crops by the flooding of the low
lands with salt water, end loss of live stock." 

Precipitation records for the station at Bellingham show 
a totel rainfall of 3.56 inches for the 3-dey period from 
December 10 to 12, ond maximum daily temperatures for the same 
period ranging from 52° to 570. 

In all probability the Nooksack responded to the same 
gensrel climatic conditions thot caused the flood on the 
Skegit River. The Army Engineers, ln o report released in 
1935 (H.D. No. 159, 74th Cong., 1st Se .) state that during 
the flood of 1921 a portion of the flood waters of the Nook
sack River discharged into the Sumas River. 

A press dispatch from Bellingham, appearing in the Se
attle Post-Intelllgencer of Vecember 14, 1921, indicates that 
damage in he Nooks ck bPsin was probably light. The c, M. 
& St. F. Ry. bridge near Veming was partly washed out, as 
were two short stretches of tr~ck. Slight d~mege resulted to 
hey ~nd other feed standing out. No live stock wos lost. 
The dispatch makes no mention of cny domege to towns in the 
area. 
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The Fleod or 1932 

The flood of 1932, appeArs to heve reached lts peak near 
~verson on February ~ , 1932. The Bellinghem Hercld of Feb
ruery 23, states that the river hod r~ised ei feet to reach 
the highest flood peak since 1917. Apparently observations 
were mede of the river stage at Everson. The Herald of Feb
ruary 28, reports that Harkness Street and Main Street (in 
Everson) were covered with water at 5:00 a.m. on February 27, 
and that the water was lt feet deep in pl~ces on ~in Street 
at 1:00 p.m. 

According to newspaper accounts the flood appears to have 
subsided greatly on February 28. The Herald of February 28, 
states th~t a check on flood conditions mrde early Februa~r 
28 showed that Everson was clecr or water but Marietta was 
still under water. 

The newspaper account describes the flood es "one of the 
most serious floods" in the history of Whatcom County. Sev
eral mein highways were closed to traffic. Among these were 
the Ferndale Cutoff from the Pecific highway, the Lummi res
ervation roP1 over Mariette Slough bridge, the Ueming-Wicker
sham highway and the Lawrence highway. 

The Bellingham Herald, official obse~ver for the Weather 
Bureau station at Bellingham, in its issue of February 28, 
1932, stetes: uRrinfall which ended at 9 a.m. yesterday · 
closed the ~eeviest rsinfoll ir. the history of the Bellingham 
Herold observatory." The V1eather Bureau rocord shows thot 
3.14 inches fell during the 4-dey period from February 24 to 
27. The total rainf~llfor the month was 5.51 inches. The 
normal for February, cs determined from o 36-ycar record, is 
3.18 inches. 

TempcrPtures ct n Wenther Bureau station near B~llingham 
for the month ranged from c low of 7° F. on Februrry 2, to a 
maximum of 59° F. on February 27. From Febru!ry 23 to Febru
ary 27 the temperature rnnged from a low of 390 F. on Febru
ary 23 to e high of 59° F. on February 27. 

The Weather Burcsu station at Mt. Baker Lodge recorded 
temper!\ tures for this 5-dey period ranging fron. a low of 27° 
on February 23 to n high of 450 on Februory 27. 

The following is quoted from the Weather Bureau record 
of Februery 1932: 
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"Snow accumulated to great depths 1n the mountains 
during December, January, and the early part of February. 
Every watershed in the State was covered with ita normal 
amount of snow, And in many places more then normal, for 
the first time in 10 years. During the last decade of 
February, • ~ weather which had remained cool through 
the winter, suddenly turned warm. ~bnormal temperatures 
were reported from all parts of the State, and on the 
25th and 26th temperatures averaged from 10° to 20° above 
normal. Immeasurable quantities of water were released 
from the melting snows ••••••• 

"The melting of the snow and flood condition was 
augmented by extremely heavy rains which fell throughout 
W"'stern VJsshington from the 24th to the 27th." 

Referring to damage from the flood in the Nooksack Valley 
the Weather Bureau report continues: 

"About t,.lO,OOO worth of crops were lost,and ;j..S,OOO dam
age done to prospective crops where new seeding and 
pastures were covered with a deposit of send, gravel, 
logs and stumps. Property damage, including highways, 
amounted to approximately $100,000." 

No gaging station was in ope r ation on the Nooksack River 
in 1932. Information submitted to the Ylr1ter in June 1940 
by a resident at a farmhouse located near the south end of 
the c. J,!. end St. P. RR. bridge above Le v.rence indicates, how
ever, that the stage reached by the Nooksack River on February 
27, 1932, has probably been equaled during high water periods 
since that date. Accordi ng to this source, the river has on 
several occasiona between 1932 and 1940 reached a stage which 
permitted some fl~: across a low flat bench on the left bank 
of the river immediately below tre r~ilroad bridge. The ele
vation of this bench is roughly 7 feet higher then the sur
face of the edj~cent river es observed by the writer on May 
29, 1940. As nearly a s c~n be estime.ted, the elevetion of 
this bench was the approximate stege reached in February 1932. 
Rough slcpe-aree com?utations indicate that the discharge of 
Nooksack River at a stPge permitting flow over this bench 
would probably amount to about 30,000 second-feet, or somewhat 
more. The maximum discharge recorded at Deming gaging station 
since it was established in July, 1935, 1s 33,200 second-feet 
(Oct. 28, 1937). It seems p1·obable that the flood of F'ebruary 
27, 1932, may have reached a p&ak at Deming of posaibly 30,000 
L 6~ ,000 second-feet. 

Photograph No. 2* shows the C.M.& St. P. Ry. bridge Gbove 
Cedarville taken on the morning following the washout of the 

*Not reproduced. 
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bridge. The washout appears to te ve occurred on February 27, 
1932, which would date the phot ~graph as of February 28, 1932. 
It was taken during the morni r.g , end, 1 t is believed, about 
12 or 15 hours after the peak had passed Rou~h slope-area 
computation· based on staee shovm in this photogr.-1ph indi
cate that t he river v:os discharging on the morning of Febru
ary 29th between 15 1 000 ~!d 20,000 second-feet. 

A comparison of the flood of 1932 with the highwoter of 
October 28, 1937, brings out whet eppeers to be a fact of 
much importance in connection with the carrying capacity of 
the river channel. On October 28, 1937, the gaging station 
near Deming indicated a peek flow of 33,200 second-feet. This 
peak appears to have passed down the river to the sea without 
any considerable overflow. The flood of 1932, on the other 
hand, with a peak probably little or no greeter then the peak 
of October 28, 1937, caused great damage through overflow. 
This difference in the extent of overflow in 1932 and 1937 
appears with little doubt to have been due to the longer dura
tion of hetvy discharge in 1932. The daily mean flow as re
corded durin~ the 4 days from October 26 to 29, 1937, was as 
follows: 1,590 second-fe e t on October 26; 7,300, 21,600 and 
8,140 second-feet on the 3 following days. Although no rec• 
ord of discharge is available for 1932, it appears that con
ditions favorable to heavy discharge, ra i n, and abnormal tem
peratures, prevailed for several days in late February. The 
river channel between Deming ond Bellingham Bev has sufficient 
storage capacity to take care of a heavy inrus· of water for 
a few hours, but as soon os t h is storage c~paclty is overtaxed 
the water overflows. 

The flood of 1932 . a lso illustrates a characteristic ef
fect of log j ams during flood stages on Nooksack River. The 
formation of e log jaM above tho r ~ 1lroad bridge in February, 
1932, acted as e diver s ion daill to guide a considerable flow 
of we tor into a sh[' llow drew on th~ right bank, which spread 
out into e broad sheet neo r Ceda rville and Lawrence , inundat
ing s part of the town of Cedarville (sec photograph No. 3*) 
while the river at Cedarvill e wc s well within its banks. Back
water from log jcms bPs probably also been re sponsibl e for 
much of the debris lining the :fliooks e ck River in various rea
ches, und the deposition of debris must accordingly be consid
ered as questioncble indic ~tion of true river stage f rom which 
discharge could be computed. 

·!}Nat r eproduced. 
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The Flood of 1935 

The flood of 1935 appears to have reached its maximum 
stege in the lower Nooksack volley on or about January 25. 
This appears to heve been one of the most protracted floods 
of record in the basin. The Bellingham Herald of January 
21, reports thct Bellingham was~ractically isolated except 
by wP.ter." The Herald of Je nu~ry 25, reports 7 inches of 
water on Me1n Street in Everson. This flood was caused by 
a number of contributing factors which combined to make it 
one of the most destructive of the floods which have visit-
ed the Nooksack baain. We8ther Bureau recorda indicate that 
a greater then normal depth of snow covered the Mt. Baker 
region in January. Precipitation at Bellingham totaled 14.87 
inches for January. The mean at this station as determined 
from a 35-year record, i1 4.35 inches. Subnormal temperatures 
prevailed for several days during the middle or the month. 
An extreme low of 30 F.,reported by the Bellingham Herald as 
the "coldest wave" since 1911, waa recorded on 2 aucceseive 
days {January 18, 19) at the station near Bellingham. Slowly
~ising temperatures followed the extreme low~ and on January 
25th a maximum or 61° was recorded. During the cold wave lee 
!o~ed over the Nooksack River. The Bellingham Herald of 
January 19th report• the Nooksack "frozen over to 1ts mouth. n 
(See photograph No. 1*)• Hea~J precipitation began on the 
20th And 5.59 inches were recorded at Bellingham on January 
21st. During the 5-day period from January 21 to 25 a total 
of 10.74 inches were reeorded at this station. Thie precipi
tation was in the for.m of both snow and rain. The Bellinsham 
Herald or January 21 reports that lot inches of snowfall pre
ceded the rain. It also reports cl wind velocitJ of 40 miles 
per hour. 

No conclusive information is available regarding the peak 
discharge of the Nooksack River during this flood. Possibly 
the most relieble information is obtainable from a report pre
pared by c. E. Webb, District Chief Engineer of the Dominion 
Water end Power Bureau. In his report dated ot Vancouver, B.C., 
March 12, 1935, he states that the flood stage in January 1935 
wns approximately 4 feet above the stage during a discharge 
mecsurement of the u. s. Geological Survey on Jp.nuery 29, 
1935. The measurement on Jnnuary 29th, 1935, indicated a 
discharge at Deming or 9,630 second-feet. A discharge of 
9,630 second-teet corresponds with a ga!e height of 8.15 
feet (1938-39 rating). Assuming in aceordance with Webb's 
estim~te of stage that the flood of 1935 reached the &qui
volent of a gage height of 12.15 feet, t~ flood wo~ld appear 
to have reached e peck of about 27,000 second-feet. 

*Not reproduced. 
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No material change is believed to have occurr~ , in the 
channel section in the vicinity of the gaging station since 
1935. The relationship between gage height end discharge has 
not changed greatly since that year. If the difference in 
stage, as reported, is approximately correct, the discharge 
in January 1933, as estimated, should not be greatly in error. 

Weather Bureau records give an estimate of $125,000 for 
damage in Whatcom County resulting from the flood and an ac
companying ice storm. 

High VJater of October 28, 1937 

At 1:00 p.m. on October 28, 1937, the Nooksack River at 
Deming reached a ~eak diseharge of 33,200 second.feet (gage 
height, t3.21 ft.). This peak is the highest of record since 
the establishment of the gage in July, 1935. It also appears 
to be close to the high6st flood crest of which there is 
reasonably conclusive evidence. 

The high water of October 28, 1937, ~oes not appear from 
available information to have caused any serious flood damage. 
Although a crest wa! reached which is comparable to that of 
any flood of which there is clear evidence, the duretion of 
the peek discharge wes brief. The ~een discharge for the day 
was only 21,600 second-feet. The mean dischPrges for the 
preceding 2 deys were 1,590 end 7,300 second-feet and for the 
2 following days were 8,140 ond 4,740 second-feet. 

The eeuse of this brief flood discharge was a heavy d~wn. 
pour in the Mt. Baker reg ·0n on October 26 and 27. The W~dth
er Bureau station at Mt. Baker Lodge recorded 4.15 inches on 
October 26 ~nd 6.51 inches on October 27, a total rainfall of 
10.66 inches in 2 deys. Temperatures at Mt, Beker Lodge on 
these 2 days ranged from a minimum of 470 to a maximum of 6lo, 
a sufficiently high temperature to indicate that all precipi
tation we~ probably in the form of rain, or was quickly melt
ed if any part fell as snow or sleet. 

The heavy rainfall on Mt. Baker during October 26 and 27 
was clearly a local storm. At Bellingham the total reinfall 
for the 2 days was only 0.65 inch. The total for the month 
of October st Bellingham was only 2.65 inches. The October 
mean for this et~t1on, as dete~mined from a 36.year record, 
is ~.37 inches. 
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A REVIE~ OF FLOODS OF rtS COHD IN NOOKSACK BASIN, 
THEIR CAUSES, ~.iAG1li TCT)~--_-,--;:t~~tJ:t:NCY, DURATION, 

AND R:::suLTING n..:.:tr~ GE 

Causes 

The floods in the Nooksack basin have, in general, result
ed from abnormal rainfall, usually accompanied by abnormal 
temperatures which have caused the release by melting or large 
quantities of water stored in the form of snow. Contributing 
to the destructive effect of these floods have been log and 
ice jams. 

Magnitude 

As gauged by the peek discharge of Nooksack River near 
Deming, the floods in the Nooksack Valley have reached a maxi
mum of perhaps 35,000 second-feet, according to the best ev1-
ence available. The magnitude of these floods, however, as 
gauged by the volume of w~ter discharged during the flood pe
riod can not be satisfectorily estimated. The extent of over
flow in the flat lower basin between ~eming and Bellingham 
Bay depends not so much on the peak discharge as on the volume 
of water which pours out upon this flat lowland area. The 
peek discharge of 33,200 second-feet on October 28, 1937, 
appears to have passed through to the ocean without any seri
ous overflow. If, as estimated in this report, the flood of 
19~2 reached e peek of from 30,000 to 35,000 second-feet, 
this was comparable in crest to the high water of 1937. The 
flood of 1932, however, caused much damage by overflow. The 
possibility that a flood peak rising well above the estimated 
maximum of 35,000 . econd-feet occ J.rred at some time prior to 
1935 is indicated in drift along the banks of the Nooksack 
near Deming as reported by c. E. ~ebb, District Chief Engineer 
of the Dominion Water and Power Bure·eu in his report dated 
March 12, 1935. Webb states that 11 marks of a previous flood 
in the nature of dri f t were found at an elevation of 9 feet 
above stage of the measurement (of January 29, 1935)". This 
measurement by the U. s. Geological Survey indicated a dis
charge of 9, 630 second-feet. Comparisons with t:he rating 
tables for the existing station near Deming indicate that a 
~ eak discharge of about 50,000 second-feet would be necessary 
under present channel conditions to reach the stage indicat
ed by drift. Drift deposits, however, must be regarded as 
somewhat uncertain evidence of discharge since these are fre
quently left by jems which temporarily dam the channel. This 
is especially true of the Nooksack,which is lined from source 
to mouth by logs and uprooted trees waiting for the next high 
water to pick them up and carry them on to the sea. (See 
photographs Nos. 5*, 6*, 8, 10*, 22w, and 25*)• 

~Not reproduced. 



Freguency 

According to the best evidence available to the writer 
there have been six p~riods of high water on the Nooksack River 
between 1893 and 1941 which could be termed destructive floods. 
These occurred in or about 1893, in 1909, 1917, 1921, 1932, 
and 1935, or one in an avercge of 8 years. 

Duration 

the nver~ge duration of · the reported floods on the Nook
sack appears to have been about 3 or 4 days. The maximum 
duration was p~obably about 8 days (1935). In the 36 miles 
of its course from Deming to the sea, the river has a total 
fall of 200 feet and abnormally high water subsides within a 
few hours after the causes cease to operate. The comparative
ly long duration of the flood Of 1935 W8S probably due in 
large ~art to the obstruction of the channel by ice and debris. 

Damage 

No estimates of damage are available for the earlier 
floods on the Nooksack River. The damage resulting from re
cent floods has been estimeted by the Weather Bure~ es fol
lows: 

Flood of 1932 • • , ( , , , , , , 
Flood (and ice storm) of 1935 •• 

$100,000 
125,000 

Flood damage in the Nooksack basin as estimated includes 
destruction or injury to crops, lands, houses, highways, 
bridges, etc. Apert from these tangible damages must be con
sidered the inevitable dislocations and personal hardships 
which result to individuals whose property 1s de s troyed or 
whose dwellings ere made unfit for occupancy even though this 
is only temporary. Assuming that the six major floods of 
record resulted in demsges comparable to the demase of 1932, 
the totel for 48 years (1893-1941} would be only ~600,000. 
A certain amount of damage has r€sulted from minor floods dur
ing the period, but there is no information as to its extent. 
It seems probable that the dem~ge from minor floods has been 
confined largely to benk cuttin6 ~nd to crop damage along the 
lower depressions in the valle y floor. A conservative esti
mate of total dc.mege from floods in the Nooksack basin during 
the 48-yeer period from 1893 to 1941 would probably n0t ex
ceed $1,000,000. However, es popul ~ tio grows &nd improve
ments are mede on increasing scvl t s, t - ~ onnuel dnmage will 
be proportionately greeter if floods are not controlled. In 
estimating da~age it should also be borne in mind thot lends 
subject to flooding would hove a much greater value per acre 
if the threat of flood~ were removed, 
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Any estimate of flood damage must take into account both 
the tangible and intangible damage. It seems probable that 
the latter may be a more pressing consider~tio~ than the tan
gible damage. So long as there is no control of floods the 
threat of floods remains, and in the Nooksack basin this po
tential danger effects a wide area· along the Nooksack from 
Deming to Bellingham Bay, end also in the basin of Sumas River 
in British Columbia. Another half-century may pass with no 
greeter damage than was ~tnessed in the past half-century, 
but potential dangers from floods remain a constant threat to 
the security of property end lives. Flood control measures 
in the Nooksack B9 sin would be insurance against these threat
ening dangers. 

One feature of flood damage in the Nooksack valley is so 
peculiar to this and geologically similar basins that it will 
be considered 1n detail in the following pages. This feature 
is the peculiarly destructive action of the riv~r during high 
stages in undercutting its banks so that these cave in and 
wash away. 

Bank Cutting by the Nooksack River 

In order to describe the bank-cutting effect of Nooksack 
floods it will be necessary to consider briefly the geologic 
formation of the valley floor. The river emerges near Law
rence from the r · untain area to flow out upon the comparative
ly broad flat pla1nof the lower valley shown in detail on the 
Sumas and Blaine quadrangle maps. This broad lower valley has 
been built up by drift and sediment carried down by the swift 
currents in the upper river and its tributaries and deposited 
by the more sluggish current in the lower valley. The maxi
mum depth of this valley fill is not known, but drill logs 
for scattered wells throughout the ares indicate that the drift 
is deep. Rough drill logs for a number of wells in the ares 
were obtained. Overlying this deep deposit of sand end gravel 
is a layer of high grade soil of varying thickness. In a large 
pert of the ares this soil l8yer is comparatively shallow, in 
many places not more than 6 inches thick. In other parts of 
the area, especially along the present river course, the soil 
layer 1~ deep. Depths of soil up to extremes of 10 feet were 
noted by the writer olong the river banks in 1940. Large 
areas are covered by a soil layer 2 feet in thickness. Thia 
soil layer is rich in humus end contains enough sand to make 
it friable. It is rich in plant food and makes excellent hay 
and pasture land. 

The deeper soil is found in the lower end of the valleJ• 
Examination of the river channel shows that the line of sepa• 
ration between soil layer and gravel layer is well above the 
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surface of the river at low stage from Deming to a point about 
5 miles below Lynden where the line of separation between the 
two formations drops to low water line. Downstream from a 
point about 5 miles below Lynden the line of separation is 
in general below the water surfa~e, and below Ferndale the 
river appears to be flowing over a well-compacted bed of fine 
silt. No coarse grevel is visible in the banks anywhere from 
Ferndale to the bay. This feet is highly important in its 
bearing on the feasibility of dykes. Th~ deep soil and silt 
layer which forms the banks of the river in the lower valley 
is a secure foundation for dykes. The construction of dykes 
along the river in the upper valley would have little or no 
value since these would collapse with the bank whenever the 
underlying gravel is disturbed. 

Tne soil layer ebove described has much greater stability 
then the underlying gravel. The soil layer is in general a 
mixture of fine s~nd, cley end humus which is held together by 
the roots of its grass covering in s well-bound sod, Water 
may overflow the river's benka and sweep over this grass and 
pasture land without any serious erosion, and without other 
dam~ge than is caused by silting, If, however, this sod layer 
is undermined by the action of th~ river current in washing 
P.way the supporting gravel, the sod layer will seg as its sup
port yields, ond break off in more or less vertical linea of 
cleavage, dropping into the river channel where it is quickly 
disintegrvted end washed away, A typic~l illustr~tion of this 
process is shown in photographs Nos, 7 and 8, Note in photo. 
graph No. 7 the typic~l verticrl cle£vage of the resistent 
aod leyer, and the sloping gravel bank beneath. T. e grovel 
layer is so unstable thct it does not come to rest ~ntil it 
assumes a slope of about 45°. Photogrephs Nos. 8 end 10* 
show ports of ~n or~o of obout 40 ~cres which ere Plleged to 
have been conv~rted from high-grade pasture l~nd to grovel 
bars end river bed by this form of erosion. 

Th~ relctivc stcbility of the underlying gravel varies 
with its silt content. This silt deposit is in part e fine 
clcy which acts os o binding end stabilizing cem~nt, The 
cley 1s carried c long distonce 1n suspension end is not de
posited in quantity until the strecm reeches the fl&t gradi
ent of the low~r bosin. 0~ th0 other hand, the heavy gravel 
soon come3 to rest on the chHnnel floor end very little of 
it is cerried by the river below Lynden except during high 
stoge wh~n the current is compnrntively swift. 

This grading ond assorting effect of the river on the 
materi~l it trcnsports from the headwaters region is brought 
out quite cleDrly in photographs Nos. 12~, 13~, ond 14*~ 

*Not reproduced, 
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It will be noted from these photogr~phs that large sized rock 
is trgnsported as far as ~e~ :nf , that there is a gradual de
crease in the size of transported materiAl as the stream en
ters the flat lowlP-nds, and- that there !s no perceptible grev •. 
el content in the exposed area s of the soil of the river banks-... ·
near Ferndale. Below Ferndale the river banks are in general 
sodded to water line,which is indicctivo of a firm well-com
pacted soil, not ecsily disturbad by river erosion. 

The characteristic under-cuttinz of the river is not a 
form of flood damage thet drnws much-attention from anyone but 
the owner of the l~nd thet folls into the river. It does not 
create newspaper headlines such as a house fleeting away or 
a bridge out. Consequently, little information on bank ero
sion has come to the attention of the gencrP.l public. Photo
graph No. 8, however, tells its own story. The . owner of this 
lend said he p~id il25.00 en acre for it. 

How much good land has been carried down river is not 
known, ond how much hes been cerried down since the first set
tlement is a matter of conjecture. V~rying tcles come from 
the riparian owners. 

Such inform~tion es con be hed from ripari ~ n owners and 
from examination of the vclleJ floor indicates that the total 
value of lends destroyed by river erosion since the first 
settlement may not be greAt. One of the ~rger end more re
cently eroded ereos, psrt of which is shown 1n photographs 
Nos. 8 and 10*, measures approximately 40 acres. The soil is 
alleged to have washed awoy by degrees since 1919. Its ori
ginal purchase price was ~bout $5,000. This is apparently 
an extreme CPse, and probably represents the most severely 
eroded aree of size ~long tha entire river. Evidence of re~ 
cent erosion in other areas along the river is confined to 
patches and strips within a few hundred feet of the ¢sting 
channel. On the basis of such evidence 1t 1s the writer's 
opini n that possibly 500 acros or somewhat more of pasture 
end woodland in the Nooksack bnsin may hove been destroyed 
by this form of erosion since the first settlements. The 
lands adjacent to the river are the best lends of the valley. 

The totol velue of lands in the Nooksack valley destroyed 
by river erosion since the first sett~ement moy not exceed 
$100,000. Th~ threat of greater domr.ge 1s, however, constant
ly present. If this thre~ t were removed, lend values would 
undoubtedly rise. Illustrative of the potential danger in 
this fo~m of river erosion is a condition now existing at a 
point on the right b~nk of the river at approximetely mile 
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28.2, in sec. 17, T. 39 N., R. 4 E. At this point the chen
Bel of the Nooksack River is ebout 800 feet from Sumas River 
drainage at low water stage. At brnk full stage the Nooksack 
River 1s within 300 fe et of Sumas dr€inege at this point. 
Photograph No. 7 shows this point on Nooksack River and shows 
the characteristic undercutting ln progress. Information sub
mitted by the lend owner indicated that the Nooksack had cut 
its way about e quarter of s mile in the general direction of 
Sumas dreinPge since 1919. The ~verage rete thus indic~ed 
is about 60 teet per year. The area which still separates 
Nooksack River chPnnel from Sumas drainage is probably of 
the same general geologic character as the erea that has been 
eroded since 1919, about 2 feet of sodded soil overlying grev. 
el. A high railroad embankment occupies the divide between 
the two rivers, but this embankment, while effective as a bar. 
ri~r to Nooksack overflow in the pest, will offer no resist
ance to the undercutting process. Unless the Nooksack is de. 
fl ected from its present course at this point either by arti. 
ficial revetments or by log jams, it seems highly probable that 
future high weter may eventually cut through to Sumas drainage. 
Should this occur during high woter end should a log jam form 
in such monner as to oouse major diversion, the Nooksack might 
discharge heevily into Sumas drein~ge. The effect of such e 
diversion durine flood stage would be inundation of e wide 
area in the Sumas River basin on both sides of the Canadien 
boundary. 

Such a possible shift in the drainage system of this re
gion does not seem to be wit~out precedent. There is much 
evidence both in present surf ce geology and topography end 
in the more or less legendrry accounts of Indiana to indicate 
that the Nooksack River at some time in the pest may have 
flowed into Fraser River in British Columbia throu ~h the pres. 
ent chAnnel of the Sumas River. Th~re ere similar indications 
that at one time it may have followed the present channel of 
Dakota Creek or Celifornie Creek to Drayton Harbor. Within 
the memory of living inha~it~nts, the river has been wholly 
divert~a below Ferndale fro~ its old principr.l channel, now 
known as Lummi River, to its present channel discharging into 
Bellingham Bry. The original main outlet, Lummi River, is now 
dry 1n its upper course (se€ photograph 33•) end its lower 
course is occupied princip~lly by tidewater (Photogroph 32*)• 

One ~1ne1~~1 foetor 1n the undercutting erosion so char. 
neter1stic of the Nooksec~ is the form~tion of log jams which 
act as dlver~1on doms in deflecting the current. ~hen the 
current !s deflected by the rormation of a log jsm it attacks 
the adj~eent bank much as the jet from a hose in hydraulic min
ing. The unaerlying ·grnvel formet1on erumbles rapidly under 
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action of the direct current and the overlying sod caves and 
breaks. A wide area may be disintegrated in this manner be~. 
fore the deflected current has completed a sufficient exca
vation to permit free flow around the obstruction. 

Bank cutting is not alone destructive of the better soils 
ot the Nooksack valley. It is a distinct threat of inundation 
to the Sumas valley in British Columbia. 

History of Control Measures 

Seve1al measures have been tried in combatting erosion bJ' 
the Nooksack since settlement of the valley, In the lower 
valleJ, principally in the area between Lynden and Bellingham 
BaJ, low dykes be ve been built from time to time financed bJ 
county taxation and by individual enterprise. Piles have been 
driven as revetments and deflectors, and various types ot shear 
walls have been constr~cted in the mare critical areas alons 
the river channel from Ferndale to points above Deming, and 
on the South Fork Nooksack River. Large sums, it is understood, 
heve been appropriated for this work by the County from time 
to time. 

The establishment of vegetative covering to reinforce the 
river banks by binding the gravel is being tried in several 
short reaches of the mnin stream end on the South Fork. This 
work was begun obout 1934, and has been carried out '!!lder the 
supervision of the State Department of Conservation and Devel
opment • Various forms of brush ma. ts and fascines a.re used to 
protect the benks from erosion while willows and other vege~ 
tatlon gain a foothold (see photographs 15*• 16*, 18*• 19*, 
20*, end 21*)• 

PROPOSED CONTROL MEASURES 

Such inform@tion ~~ is available from the history of pest 
floods in the Nooksgck Valley indicates that eny plan for the 
effective control of floods in this basin must embody three 
essentinl feeture~r 

(1) Sufficient sto~e£e to reduce the dally discharge 
to poasib~y ~,000 second-feet ot Deming. 

(2) Dams for collecting debris. 

(3) Ohcnnel improvement. 

*Not reproduc~d. 
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Storage for Flood Control 

It 1s the writer's opinion that adequate protection against 
overflow in the valley of the Nooksack River below Deming could 
probably be hed from storage sufficient to reduce the doily 
mean discharge of the river to 20,000 second-feet. Some bank 
erosion in the ares above Lynden would probably result from a 
flow of 15,000 second-feet, but the existing channel as en. 
larged by existing dykes will probably cerry 20,000 second-feet 
without serlous overflow provided the chAnnel is kept free from 
snags and driftwood. 

This estim~ted ccpecity is b~sed on statements of riparlon 
lend owners end on the discharge record for the Nooksack near 
Deming, It was the opinion of severol residents slons the 
river, os expressed to the writer in 1940, that no serious over
flow has occurred since the flood of 1935. Discharge records 
at the station ncnr Deming show the following daily means ~d 
peoks: 

Date ; 
June 21, 1937 1 
October 28, 19371 
JnnuPry 1, 1939 : 

Second-feet 
llenn 1 Peak 

18,660 : ---
21,600 : 33,200 
19,000 ' 23,000 

The almost unanimous opinion of the down-valley residents 
that there had been no serious overflow on these dates indicates 
that the chtnnel, sa now enlorged ond reinforced by dykes, will 
carry a mean flow of 20,000 second-feet f~r a 24-hour period 
without demP.ge frQm overflow, Slope.aree computations indi
c ~ te that flow which MBy continue over e 24-hour period in the 
channel below Deming without overflow, may continue indefin• 
itely without overflow. If the peek flow of 33,200 second
feet on October 28 1 1937 hDd continued throughout the dey it 
is probable th&~ seriotts ovarflow wou~ hnvo occurred in the 
lower v~lley. The me nn for tbe doy was only 21,600 second~ 
feet. ~he mean tor the pr~cedlng d a y (Octobe~ 27) was only 
71 300 second~feet. Wlth a ftow Qf only 71300 eeoond.feet 
there was suff1c1ant empty s toraae ap~ce 1.n the down-v~lley 
river chennel te occ~~odata the eudde~ i~u~h from the peak _ 
flo~' of O~tober 28, !he storage epP.ce in tbe c~annel between 
Belllnghr-m B8y en4 Lcwrortce ls estimotcd roughly at 11.000 
aere~feet with existing dykes. This estimate is b~sed on 
plnn1me tr1c me~. a\lremt;nts oi the river surve.y. Only a Slllall 
p~rt of th1a ecpce 1ty is require~ to ocoomrnodote flow at low 
8tages• 

R~ugn elope.&ree eo~pQtnt1ons 1ndicete that the KQoksack 



River at bank full stage will have mean velocities ranging from 
about 6 to 7 feet per second in the reach from Lawrence tc 
Bellingham Bey. Assuming a mean velocity of 6 feet per second, 
the 30-mile reach of chPnnel below Lawrence would empty itself 
~very 7.3 hours. This rate of discharge would give the channel 
th~ equivalent of a daily storage cep~city of 36,000 acre-feet. 
This indicates thnt the channel would accommodate a daily mean 
flow of 18,000 second-fe~t without overflow, which checks 
roughly with other information indicating a carrying capacity 
of perhaps 20,000 second-feet. 

Assuming that the existing channel of Nooksack River will 
carry a daily m~an flow of not more then 20,000 second-feet, 
required stor~ge for flood control would hove to cceommodate 
any surplus flow over this doily mean. Post records or reports 
of discharge or stege contain no evidence indicating that o 
peak flow greeter then 50,000 second-feet has occurred in the 
Nooksack River. The possibility of a peak flow of 50,000 sec
ond-feet at some time in the pest has been suggested by evidence 
of river stage in the form of water deposited debris. This 
evidence is at best uncertain in P stream. such es the Nooksack, 
which transports large numb6rs of logs end uprooted trees dur
ing high stage. These frequently jam end cause o temporary 
backing up of water. 

In so fer as may be estimated from indications of stage 
end duration as herein described in connection with history 
of pr.st floods, it seems probable thct no flood during the pres
ent century h~ s exceeded c peek discharge of 50 1 000 second-feet 
at Deming, ond during no high water period hes the river re
mained at flood stage for more th~n possibly 5 consecutive days. 
The severe flood of 1935 w~s appcrently prolonged by ice jams 
Gfter the rate of dischPrgc dropped. Assuming the possibility 
of a mean discharge of 30,000 second-feet at Deming over a 
5-day period, t. total run-off of 100,000 acre-feet in excess 
of the estimated c~rrying capDclty of the channel would prob
ably have to be stored. 

Flood Control Storage Sites 

Three potenti~l reservoirs in the Nooksack River basin, 
if geologic3lly suited, could be developed for flood control. 
These sites hove been described herein under the discussion 
of "Storage Sites" (see pPge 8). They ere as follows: 

1. Deming reservoir site (12PB 16) on Nooksack River. 
2. Mile-18 reservoir site (12PB 2) on Nooksack River (or 

North Fork). 
3. Edfro Cre ~k reservoir s1te (12PB 14) on South Fork No ;ksoek 

River. 
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Demin 12PB 16 • Development to capacity 
of the em ng reservo r s te wou obviate necessity for other 
flood storage space. This reservo l r site hss a capacity of 
500,000 acre-fee t if fully developed (see page 12). 

Mile-18 res~rvoir site (12PB 2). If the proposed Deming 
dam is not built, development of flood storage space at the 
Mile-18 site on the North For~ of Nooksack River (or main 
stream), and, at the Edfro Creek site on the South Fork, might 
be feasible, and would give e substantial degree of protection 
against floods. The two sites have about the seme mean annual 
run-orr. This is estimated at 504,000 acre-feet for the Edfro 
Creek site on South Fork and about 455,000 ncre-fe~t for the 
Mile-18 site on North Fork, assuming diversion of Wells Creek 
into the Mile-18 site. 

The mean annual run-off ct the Mile-18 site on North Fork 
including the eree of the proposed ~'ells Creek divers ion, 1 s 
about 20 perc~nt of the run.off et Deming, The mean annual 
run-off o t the Edfro Crce·k site on South Fork is about 23 per
cent of the run-off et Deming. Thn combined mean run-off at 
the two sites is therefore about 43 percent of the run-oft 
at Deming. However, the two forks heve ~ widely different 
regimen, and flood peoks At the two sites ere rarely, if ever, 
concurrent. The efficacy of the two reservoirs in reducing 
flood peaks et Deming would accordingly be less, probably much 
leas, than a reservoir of equivalent capacity at Deming. 

Assuming thct c mccn dischergc of 30,000 second-feet et 
Deming wore to continue for 5 dAys, it would then be necessary 
to store 100,000 ecre.fcct, the excess run-off over the esti
mated channel capacity of 20,000 second-feet. Assuming fur. 
ther that neorly r.ll of the flood flow were contributed by only 
one of the two forks, ond giving some weight to relative drs1n
oge areas, a storcge copccity of 110,000 ~ere-feet at the Ed
fro Creek reservoir site end 90,000 ccro.feet ct the Mile-18 
site would appear to be sufficient protection Dgainst floods 
euch as heva occurred during the past hclf.century. 

If the entire space to be utilized for flood storage were 
reserved solely for this purpose, c total storcge capacity of 
about 200,000 ocre.feet would be nece~sory ot the Mile-18 site 
under plons for power development herein described. A dam to 
store 200,000 ocre.fe Lt ot the Mtleel8 site would probably be 
about 240 feet high mecsured from wc.ter surface ~t the dam site. 
The river survey does not show topography to this full height. 
The est1msted height of dom 1s obte1ned by projection of the 
cnpccity curve. A 240-foot dcm would flood obout 1 1 850 eeres 
or timbor lond. 



Edfro Creek reservoir slte (12PB 14). (See description 
of this site on page 11). If this site were developed solely 
as a flood control project, s t orage of the estimated require
ment of 110,000 acre-feet could be developed by construction 
of a dam 193 feet high, flooding 1,330 ac~es. If storage 
space re~uired for flood control should be developed in addi
tion to the full storage spa ce proposed for power only, a total 
reservoir capacity of 410,000 acre-feet would be necessary. 
This would require e dem 354 feet high as measured from natu" · 
ral water surface et the dam site. A 354-foot dam would i~~ 
undate 2,370 acres. 

Debris Dams 
. . 

The construction of a dam on the .sin river above Demtng 
or dems in the lower reach~s of egch or the 3 forks would prob. 
ably do much to reduce the damage from overflow ln the lower · 
Nooksack Valley, and would probebly also reduce materially the 
dam~ge from bank cutting. Drifting logs, caught in jams,heve 
doubtless been major contributing causes in past inundations 
of parts of the valley, 

The log jam which formed in February 1932, above the Cedar. 
ville railroad bridge illustrates this point. The river ap
pears from the testimony of local residents to have been well 
w.tthin its banks at Cedarville, but the log jam at the railroad 
bridge about a mile above the town acted as o diversion dam to 
raise the r i ver level until it overflowed its right bank. The 
overflow followed e shcllow draw r.nd spread out in a broad sheet 
in the vicinity of Cedarville. ~hen the bridge was washed out 
and the log jem broke the water quickly ~eceded from Cedarville. 
Had the log jam not form~d et the bridge, the river channel 
would probably have accommodated the peak disch~ rge, at leaat 
in the reach above Lawrence. 

Not only do log jams contribute to o•erflow, but these 
also act to eccel~rste bank cutting by directing the river cur • 
. -ent into its bonks. Residents along the river tell of~eeing 
this process in operation. A drifting log is grounded in a 
shallows; onother drifting log catches on the first, end 
another, and soon the jnm effectively blocks the onward current, 
deflecting it at an engle into the river bank, The loose grav. 
el or the bank yields end the more resistent soil layer on top 
buckles and breaks into clods which roll into the channel and 
wash away. 

The character of debris transported by the Nooksack River 
1s not such as to restrict the use of eny dam to debris col• 
lect1on. Any dam on the Nooksack or its forks could serve the 
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~ltiple purpose of debris collection, storage for power and 
storage for reducing flood stage. Debris in the Nooksack 
River consists principally of logs end u~rooted trees (see 
photographs 5*, 6*, 8 1 10*, 22*, end 25*)• The current also 
transports gravel end silt, but it is not believed that these 
latter woultl meterially tnterfere with the use of the debris 
dems for the multiple purpose. Silt is carried to the mouth 
of the river. Cocrse river grovel is carried by the channel 
as for as Lynden. Cobble~ 6 inches or more in diameter are 
carried sa far as ~eming. Depositions ot silt and gravel would 
limit the life of any reservoir, but would not seriously lmpair 
its value for power or other use. 

Logs and uprooted trees would probably not accumulate to 
the extent that they would seriously interfere with reservoir 
opers tion. Their removal from reservoirs would entail some 
expense, but this could probably be reduced to some extent 
by salvage operations. A part of the drifting timber is suit
able for lumber ond could be collected at the reservoir end 
transportPd to m1U.at a comparatively low cost. 

Sites suitable for debris doms could be found on the Nookw 
sock neer Deming or at Meple Falls. The Edfro Creek site on 
South Fork would be valueble for this purpose. The Mile-18 
or M1le"l6 sites on the moin stream (or North Fork) would have 
some value for debris collection. The Middle Fork is wDthout 
any reservoir site ot' value fe>r any other purpose, but debris 
collection would probably be possible through construction of 
a low dnm near Kulshan. Construction of a debris dam on the 
main stream near Deming would obviate the necessity for debris 
d~ms on any of the forks. 

Any of the proposed dams on Nooksack River and its tribu• 
taries could be mede to serve the purpose of debris collection 
without materiel change in proposed reservoir capacity~ as 
estimated for power development end flood control. 

The term "debris dam," as used above, is meant to desig
nate any dam, the primnry purpose of which would be debris col
lection. The design of such a dem for ony site on the Nooksack 
River would not necessarily vary in any essential det~il from 
the design of a power or storage dam. If, however, it were 
designed for debris collection only, it might be o c om!)ara tj.ve .. 
ly low dam, creating only enough leke surf~cc t~ flost the max .. 
1muc probable load of logs end driftwood ~ntil this material 
could be cleared from the lcke surfece. Materiel not worth 
salvaging could be hauled to the shore. The lake level could 
then be lowered, leaving the debris to dry before burning. 

•Not reproduced• 
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Channel Improvement 

To the extent thc. t channel i mproveme nts, including dykes, 
revetments, veget~ tivo covering and rerouting ore possible, 
these will r~duce the requir ed st 0r~ ge space. T~ wh~t extent 
funds expended for such lmpr ~vc~ents ~cy be more effective tben 
if expended for storegc ~pe c e dep ends on o number of f~ctors 
regarding which there i s ot present in~dequote 1nfo~at1on. 

For o study 0f ch~ nnel impr~vem ents the main river moJ 
be divided r oughly into two parts, the reech from Lynden to 
Bellingham Boy, and the r each from Lynden to Deming. 

Dykes could pr~bably be constructed ~long the entire river 
course from a point a f ew miles be low Lynden to Bellingham Bay. 
These could probably be built to a height that would retain 
within banks eny r e te of discharge that could be contained 
within the channel t:lb ·JV E:: Lvnden wher dykes ere not practic .. 
able due t ·::> the unstabltJ grs vel. Dykas hcvc bean in progresa 
of construction in the are ~ below Lynden for many years, and 
hove been heightened and strengthened from time to time as 
the necessity became oppr rent. Existing dykes with s ome oddi• 
t1ort to present height t:' nd the construction of new dykes in 
certain areas, would probably protect the l~wer volley pro
vided storage is developed in sufficient volume to reduce flood 
disch~rge t o 20,000 second-feet at Deming, ~nd provided there 
is effective debris control. Vegetative covering along the 
channel below Lynden would strengthen the dykes and help to 
preserve them against erosion. A successful start hes been 
mode with willow pl~ntings in several a reas below Lynden. 

In the o re~ ab ove Lynden tho gravelly banks will prevent 
successful dyke constructi on unless the exposed edge of the 
underlying gravel stratum can be sealed by vegetative covering, 
or by artificial , eans.• Dykes can 1n no we ~ prevent or retard 
the destruct! ve ..• dercutting action .of the river car rent • Sev
eral areas along the river in the r€,ch from Lynden to Deming 
have been planted to willows in recent y~ers. This vegetative 
covering has made en excellent start, . and may contribute great
ly to a solution of th0 bank-cutting p~oblem. Maintensnce, 
however, is equally important to this vegetative covering as 
it is to ertif1c1el r evEtments, and the .success of the projects 
will depend lcrgcly upcn the care given to them in t he ruture. 

•A flexible concrete mat developed by. the Army Engi neers 
for r r;.vetmcnt Plong the lower Mississlppi Riv er is de
scribed on page 125 of th o:; Engineering\ N~ws~.Record of 
Se:ptember 20, 1945. Thi s t yp e of mP. t mtaht J;rovo effect .. 
1ve in those r eaches of th~ Nooksack where grr.vel is too 
coarse and unstable to favor vegetative co~ering. 
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Piles, cribs, deflectors and most forms of revotments 
can have only a temporary restraining action on the current in 
the areR above Lynden. Any deflection of the current starte 
trouble el~ where. Piles and cribs hold until the current 
gradually works behind them. Eventually they are left stand
ing in the middle of e new channel, isolated on dry ground or 
otherwise circumvented. (See photograph No, 25;•), Many years 
of experience in combatting the Nookseck River in the reach 
above L,nden by revetments has shown that these structures do 
not afford permanent protection. It is necess~ry that they 
be supplemented from time to time t . new stru~tures as the old 
give way, By deflecting the current, revetments also create 
areas of erosion elsewhere, Revetments in some form will prob• 
ably always be necessary, however, in the area above Lynden 
unless the channel can be rerouted through an areo leas subject 
to erosion. If, however, edequ~te storage is developed nt pro. 
posed reservoir sites upstre am, this should greatly reduce the 
necessity for new revetments and should help substantially to 
preserve existing revetments. 

As a more lesting solution of the problem in the area above 
Lynden, it might be worth while to give some study to possible 
rerouting of the chennel, InformAtion now availnb e is not 
sufficient to serve as e basis for anything but t. ost gen-
eral suggestions with rega rd to possible channel r outing. 

A brood pent marsh extends with scm~ discontinuity along 
the lower ground from o point on th e south or left bank of the 
Nooksock near Everson to o point nea r the river severel miles 
below Lynden, This peat formetion h s eccumulsted in what ap. 
pears to h~ve been river bed at one time. Fountain Lake and 
Wiser Lake now occupy shallow basins in this area, The depth 
and extent of this pent formation is not definitely known. A 
part of th~ eren wos examined by the writer in 1940, but no 
depth determinations were made, It wos noted, however, thet 
e newly dug ditch in this oren, hDving maximum depths of about 
5 feet was wholly in fibrous peat, Fibrous peat is resistent 
to eros ion, and \Vill wt ths t end a co nsideroble current before 
yielding. 

Extensive surveys of the peat oree along the left bank of 
tho Nooksack below ~verson will be necessary before any conclu• 
sion may be reoched regarding the feasibility of routing the 
river through this nrea. 

From Everson to De.ming, the riv1er hos eroded a wide chan. 
nel, and, although much of thi~ chsnpel 1s compc.ra tively shallow, 
its average gr~dient of \0 feet per ~ile comperes with en aver. 
age gradient of only 3.2 fe ~ t per mile in the reach from Eve~-

•Not reproduced. 
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aon to Bellingham Bey. If storage of sufficient volume were 
available to reduce floods to 20,000 second-feet aa measured 
at Deming, there would probably be no overflow in this area. 
This reach or the river presents the most serious problem ot 
bank cutting and the solution must depend on revetments, or 
vegetative ·covering, or c combination of them. From Deming to 
Lawrence, however, the velley floor is comparatively narrow, 
and therefore offers a more restricted erea to river erosion 
than ia the case below Lawrence. 

IRRIGATION IN THE NOOKSACK VALLEY 

A detailed study of irrigation possibilities in the Nook
sack valley is beyond the scope of this report. It is desired 
herein merely to call attention to these possibilities, and to 
thow in a general way the rel£tionship between irrigation from 
the Nooksack River and other possible uses of its water, ea
pecially power. 

Thct irrigation will have its part in the future develop
ment of agriculture in the Nooksack valley, is generally ac
cepted by many of those who hove studied the problem. Several 
smell projects in the valley have already demonstrated that 
irrigation will moteriPlly increose the yield of many or the 
standard crops. A fermer near Lawrence reported (1940) that 
he hod more than doubled the yield of alfalfa and beQns from 
n small field by irrigation. He pumped water from a well and 
applied it by o power spray. 

It will be noted from the table or mean monthly precipita
tion (page 4) for st ~ tions in the Nooksack River basin that 
comparatively little rain falls in the lower valley during aum
mer. The station r ~ Marietta, locDted near the mouth or the 
Nooksack, shows a 27-yeor mean of only 4.91 inches for the pe. 
riod from MDy to August, inclusive. The 27-year mean tor July 
is 0.89 inch, and for August it is Oe86 inch. A slightly great
er precipitation probably occurs throughout the agricultural 
area from Marietta to Lawrence. The station et Glacier shows 
o considerably greater precipitation; but this station is lo
cated so far upstream thet it does not represent conditions 
in the lower valley. The mePn precipitation throughout the 
agricultural area probably ranges from 5 to 6 inches tor the 
4-month season of May to August, inclusive, ond this area 
probably receives less than 1 inch or rainfall during eoch ot 
the months of July and August. 



A total rainfall or 5 or 6 inches during the 4-month pe~ 
riod or May to August would be a limiting factor in crop pro
duction even though it fell under the moat favorable conditione 
for plant use, and on the most retentive soil. Such favorable 
conditions, however, do not prevail in the Nooksack basin. 
Summer precipitation in the lower valley comes mostlJ in the 
form or light showers which do not penetrete the soil to anJ 
depth, and a large percentage of the moisture evaporates with• 
out reaching plant roots. After crops reach a certain stage 
ot growth a large percentage of this light summer precipitation 
comes to rest on the leaves or blades ot the plants, and ia 
evaporated without even coming into contact with the soil• 
In much or the agricultural area of the Nooksack valleJ, more
over, the subsoil is not retentive of moisture, end water that 
percolates through tpe topsoil is rapidly drained awaJ b7 the 
srevelly underleJer. Because of this low retentive capocitJ, 
the duty of weter is correspondingly high. 

Aa a fair mer-sure or the shortage represented bJ 8 inchea 
or rainfall in the 4-month period from Kay to August compari• 
son may be ma~e with the proboblo requirement for tu{l 1rr1. 
g~tion based on prectlce 1. other areas. The sctual duty ot 
wAter in th& Nooksack volloy, as elsewhere, can be determined 
only by trial. The region ha s the great advantage ot a moder
ate summer tomperature with little wind. Evaporation losses 
shvuld accordingly be smDll. On the. other hAnd a grovell7 sub
soil throughout most of the erea conduces to low retentive 
capacity and o high result ftnt seepage loss. Soils in much ot 
the area dry out eDrly in the season, and grass in meny local
ities t (t:rns brown by midsummer unless rP.in is above ormal. 
In late June, 1940, the writer tested the subsoil in a wide 
area of the lower volley and found it com_peratively dry, ea. 
pecially in spots where the topsoil WP' t hin. Allowing for 
the more fovorable summer tempereture, the requirements tor 
irrigation tn the Nooksack valley would probably be somewhat 
leas then in the vicinity of Medford, Oregon where 4 feet ot 
wnter is considered the normal sensonol requ!rement. Possibly 
~ feet, inclusive of ra1nfoll, would suffice for the Nooksack 
volley, of which et least 2 feet would normally be applied 1n 
the f•month period from May to August. It 6 inches of water 
tolls as r ein during this period it would represent only 26 per
cent of ·the normal requirement" for complete irrigation. In 
terms of irrigation it would represent a shortage of '5 percent, 
or 18 inches. 

It would accordingly seem thet the complete irrigation of 
lands in the Nooksack volley should suppl7 a normel 4etic1enC7 
of perhaps 1.5 feet of w ter. The Sumes and Blaine topograph• 
1e maps ahow th~t n maximum of perhaps 1~,000 acres between 



Deming and the vcean, including Drayton Harbor drainage! may 
be sufficiently level to be susceptible of irrigation e ther 
by srevity or by pumping, Assuming the feasibility of such 
lrrigetion, the maximum nnnuvl requirem~nt would approximate 
200 000 acre-fe~t. Of the total of 130,000 acres that may be 
autliciently level to irrigate, possibly 70,000 acres could be 
reached by gravity cnncls. The remaining 60 1 000 acres would 
require pumping with lifts ranging up to 100 feet or slightly 
aore. 

The preparation of even the most tentative design for tbia 
irrigation project is beyond the scope or this report. The tore
going esttmates ere based on the possibility of two main canala 
diverting below teilwater from the proposed Deming power house 
at a water surface elevation of about 200 feet. One canol, 
following the right bank, would command the sren shown on the 
Sumas quadrangle lying north of the Nooksack River and east 
of Johnson Creek. The other canal, following the left bank 
ot the Nooks~ck, would command the greeter pert of the area 
shown on the Sumas and Bleine quadrangle mapa lyins aouth or 
the Nooksack River. A large part of this area could be supplied 
by a diversion ncar Lnwrence st water surface elevation of 
about 100 feet or slightly higher. An additional area lylns 
above the elevetion of these cenels could be reached by pumping, 
it economically feasible, This higher area, extending rou&hly 
from Bellingham north end east to Cedarville, could also be 
irrlsated by grevity,assuming diversion or the Nooksack at an 
altitude of ~0 feet, If a dam were constructed at the Deming 
dam site with crest at on altitude of 321 feet, a canal divert. 
ing at an altitude of 300 feet could be supplied troa tbe rea
ervolr by gravity so long as draw.down did not bring the reaer
voir surface more tnen 20 feet below crest, and a comparatively 
low 11ft would be ell thnt would ever be required under nnrmel 
conditions o' reservoir operation, Assuming conAtruction or a 
dam at the Demins site, o diversion at about 300feet might be 
more economical then to depend solely on a pumping plant down• 
stream, Any diversion for irrigation at on elevation higher 
than tailwater at the proposed Deming power house would mean a 
drop 1n the potential power at this site. 

The lerge ores, about 401 000 acres, lr1ng north ot the 
Nookaaek River and west of Johnson Creek, •111 he dependent 
almost entirely on the feosib1l1~y of pumping. 

The rele tlve IIGl'it·s ot pwrapins en<! grPvitJ methods will 
need to be studied 1n gre~t dete11 ~or the entire 1rr1gable 
n~ea before a plon oo~ be worked out which wil l make the best 
uae ot adwuntoges ottered bJ toposraphy. Detailed aoil claaal. 
tloet1cn must elao be •ade aa a ba81s tor satiateotor7 planning. 



The soils in some areas of the Nooksack valley may not be of 
sufficient depth or fertility to justify irrigation. In other 
low areas the need will be for dreinPge rather than irrigation, 
except pos s.t bly for o brief period .in July E'nd August. 

Assuming on the.bos1s of the foregoing that the ~ximum 
annual needs for irrigation in the Nooksack volley will not 
exceed 200,000 acre-feet, this quantity of wt~ter could be 
considered es evaileble efther as natural flow or under any 
system of regulation involving storage, The schedule tor dia
tribution used by the Grants Pass Irrigation District in . 
Oregon would pr&bably be roughly applicable to the Nooksack 
valley. Over a 6-year period prior to 19S6 the schedule fol
lowed at Grants Peas was approximately as follows: 

llonth · 
April 
Kay 
June 
July 
August 
September 

Peroen' 
5 

10 
20 
30 
25 
10 

On the basis of this schedule the d1atr1bution ot 200,000 
acre-feet in the Nooksack valley between Ma7 and August would 
be made approximately as follows: 

Month 
18y 
June 
July 
August 

Acre-feet 23,ooo 
47,000 
70,000 
60,000 

It will be seen from the record ot run-off at Deming (pase 
50) that at no time since the establia~nt or the gaging sta
tion hea the run.off fallen below the qu~nt1t1ea requ1re4 to 
meet this rate of distribution and thet 1~ nearly al~ months 
or the reco~ the run-off was much greater then ~e estimated 
requirement • 

Under ·a system of complete reaulation the rete ot release 
at Deming might poasibly be geared to a power demand schedule, 
but it is not likely that thie would 1ntertere w{th the 1rr1• 
gat1on demand schedule as ·outiln•d• The mean annual run-ott 
at Dem1ns trom 1935 to 1940 ••s £,211,000 acre-teet, o~ a 
aonthly uan ot 184,250 acre-teet, It. is highly 11lprobeble 
that operation of this reservoir tor power from variable head 
and tlow wculd result in eny me~~rial shortago for irrigation. 
It aeema p~obeble, therefore, that en abundant supply or water 
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for irrigation in the Nooksa.ck valley 1s assured, either from 
natural flow or from artificial regulation. Should the South 
Fork of the Nooksack River be diverted into the Skagit River, 
thereby reducing by about 25 percent the flow of the main 
stream at Deming, the margin of surplus flow would be reduced, 
but at no time during the period of the record could a short. 
age have resulted from such diversion. (See table of run~off 
for Nooksack River at Deming, page 59). The full estimated re
quirement of 60 1 000 acre-feet for August would heve been met by 
only a narrow margin from n~tur~l flow during 5 of the 7 years 
of the record, but, under a system of regulation the margin 
would probably heve been ~mple. 

Assuming diversion of South Fork into Skagit drnine.ge, end 
assuming a requirement of 60,000 acre-feet for irrigation in 
August, additional storage et Deming or at some site on the 
mein stream (North Fork) would be necessary in order to osE~re 
a dependable supply for any P.dditionnl purpose such as municipal 
or domestic use. 

The foregoing does not take into account the loas of water 
in distribution. Irrigation CDnals dug in the gravelly subsoil 
of the Nooksack valley would probebly leak badly unless lined 
with some waterproof material. It ia probable, however, that 
in time the f1ne glac1el silt carried by the r:ver would settle 
1n canals 1n sufficient quantity to reduce seepage losses 
materially. Since, under a pl~n for storage, much of the silt 
would settle in the upstrecm reservoirs, downstreem c~nals might 
heve to be in use for a long time before a sufficient quentity 
would settle in them to reduce seepage losses ~ffectivelJ• 
Effective sealing of the c~nels would take pl~ce 1n a much short
er time if WP.ter were not stared but were allowed to enter the 
canels with its full load of suspended silt. 

DOMESTIC WATER SUPPLY 

A discussion of this problem is beyond the scope of this 
report. It mr.y be stated, however, thot towns end rural homes 
in the lower Nooksack valley, end also the lower Skagit valley 
to the south, ~ve a poor quality of water for domestic use. 
Analyses ere not ev~ilable, but such information as cr.n be had 
indicates that the chief impurity 1s orgenic matter, much ot 
it possibly deccyed veget~ble mstter. Well drillers 1n the 
lower Nooksack vDlley hsvc frequently encountered buried logs 
at considersble depth. A large areo in the lower v~lley floor 
is covered with peat. Water from many ferm wells in this area 
is slightly discolored and hos ~ taste indicDtive of orgenic 
impurities. Sevorol wells in the area have been sunk to con-
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siderable depths (see well logs in appendix*) in search or pure 
water withoug success, 

Any diversion from Nooksack River or its tributaries above 
the settlements in the lower basin would provide water for do
mestic use far superior to the water now in use over most or 
this area. The silt in the North Fork discharge during part 
or the year would ~ve to be removed by settling or otherwise 
before the water were piped into residential areas. Organic 
impurities would probably be very low in water from any aouree 
above Saxon Bridge on the South Fork end above Heisler Creek 
on Middle Fork. The smell ~cattered settleme~ts along the main 
stream (North Fork) cs tar up es Glacier, would subject this 
stream to e slight degree of contamination. 

It would be possible to supply many towns and some rural 
erees in the lower Nooksack and Skagit. River basins with water 
from the Nooksack River or its tributaries. As a project pr1• 
marily for domestic end municipal purposes, a distribution 
system would probably not be feasible, but, in conjunction with 
irrigation which would shsre in the cost of the main line canals 
and conduits, the possibilities merit further consideration, 
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Run-off in Acre feet, Nooksack River above Cascade Creek 
(Area - 105 square miles) 

Month:l937-38 1938-39:1939-40:1946-41* 
Oct, : 45,850 29,600: 37,680: 62,160 
Nov, 52,670 23,950: 40,890: 24,130 
Dec, 42,060 47,160• 63 1 240: 42,090 
Jan. 26,540 39,630 37,180: 26,340 
Feb. 10,210 11,460 26 1 630: 23,050 
Mar, 18,990 20,610 34,990: 21,640 
Apr, 36,340: {4,560 33,750: 32,370 
May % 67,400 87,240 78,690: 54,170 
June : 89,610 63,440 60 1 570: 53,150 
July : 71,290 88,260 44 1 570: 48 1 340 
Aug, : 39,310 47 1 640 331 020: 29 1 090 
Sept.: 29,990 25,610 25,330; 37,180 
Year 1530,176 549,360 536f540;4S3,710 
*Not included in computet ons of this report. 

Run~off in Acre-feet, Nooksack River at Excelsior 
(Area - 96 square miles) 

Month: 1020 .. 21 
Sept.: 52,700 
Oct, : 73,200 
Nov. : 30,500 
Dec, t 23,000 
Jan. : 20,800 
Feb, 1 29,800 
Mar, : 20,000 
Apr, : 20 1 500 
May : 82,100 
June : 118,000 
July : 79 1 300 
Aug, : 57 1 100 
Sept.: 41,500 

Run-off in Acre-feet, Middle Fork of Nooksack River near Deming 
(Area - 70 square miles) 

Month:1919-20:1920 .. 2l:l933-34:19S4•35 
Oct.: : 78,100: : 29,756 
Nov. : : 34,800: : 54,950 
Dec, : : 34,400: : 53,290 
Jan. : : 30,700: : 53,340 
Feb, : : 47,500• 29,500: 37,240 
Mar. • : 22 1 300 37,060: 15,190 
Apr, • 22,600 32,930: 12,360 
May 48,000 42,300: 28,160 
June 71,400 24,840: 30,090 
July 40,200 27,040: 221 500 
Aug. 25,600 20,420: 15,350 
Sept. 47,400 25,800. 23,640: 20,840 
Total 4Bl,OOO: :355,666 
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Run-off ln Acre-feet, South Fork Nooksack River at S~xon I3riC:..ga (brea - 129 sq. mi. }._J 

Month·1920· .2J 1933-.. 34 
July 68,900 
Aug. 22,800 
Sept. 107,000 56,000 
Oct. 116,000 82,470 
Nov. 60,700 66,550 
Dec. 148,700 
Jan. 71.~00 130,600 
Feb. • 57,800 • 
Mar. • 72,310 • 
Apr. • 56,370 • 
l!ny • 64,600 51,690 • 
June : 66,0001 22,170 
July • • 21,660 • • 
Aug. • 15,000: 11,460 • 
Se2t•1 64 1300: 21 1490 

(Water yeer) • :'74~.!~~ • 

Run-off in Acre-feet , South Fork Nooks~ck River near Wlckersham,(Area - 103 aq.. mi.) 

• , 
' 

. , , , • 
• 86,230 27,490 ·7,52C 37,340 52,690: • 
• 69,910 37,870 71,440 83,890 94,400: • 
• 103,800 55,800 11,910 76,130 40,430• • 
• 53,390 21,540 17,230 24,730 55,570 • 

.ar. • 32,650 45,780 • 47,580 38,310 72,980 • 
Apr. • 28,280 68,580: 55,020 55,580 41,460 • ... ,. • 43,910 59,140 102,500: 75,640 76,870 47 ,f60 • 
June • 18,340 54,190 67,560:103,500 63,230: 18,410 • 
July • 17,260 25,240 22,020: 24,010 39,690: 7,570 • 
Aug. 8,460 8,670 8,140: 11,660 11,140: 5,880 
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GEOLOGIC RECONNAIS~ANCE 

Maple !<'ells Dam Site 
Nooksack River, Washington 

By 
J. c. Miller 

The proposed dam site near Maple Falls is covered with a 
dense brush and second-growth timber so that it was rather dif
ficult to make anything but a cursory examination of geologie 
conditions in the vicinity of the stream channel. The high 
water during the day when this examination was made end the 
lack of a boat prevented close inspection of the left or south 
bank of the river. 

~ On the right or north benk the exposed rock may be classed 
as a greenish andesitic agglomerate, the highest pert of which 
was observed at epproximately 50 feet above water-level. Ad· 
jecent to this outcrop on the upstream side, gravel end alluv~ 
ium extend from water level to the top of the slope and no 
andesite 1s exposed. On the left bank rock similar in appear
ance protruded from the brush at the same level as or slightly 
higher then that on the right bank to a height about 10 feet 
above water l~vel. The length of both outcrops parallel to 
the stream is estimated not to exceed 200 feet before they dis
appear bensa th th ·) alluvium. The igneous rock on the right 
bank is similar in appearance tc the agglomerate which occurs 
high on the right ba~k of the North Fork of the Nooksack River 
ot the Mile 18 dam site, end perhaps older than the basalt or 
andesite with the column~r jointing which occurs farther up~ 
stream high on the left bank of the river ot Milo 16.4 dem site. 

No outcrop of sedimentary beds wos observed at the Maple 
Falls dam site, and on the basis of the present examination 
the depth of alluvium and the thiekneseof the extrus1ves can
not be esti~ted. It the northward dip of 67 degrees observed 
along the road cut in the S•'V-1/4 of Aec. 2?, '1'. 40 N., Re 6 E., 
w. K., persists in sec. 31 of thot township beneeth the onde
aite fl~w and the alluvium, sedimentary beds striking diagon~ 
ally across the stream may be present at depth. A similar dip 
appear s to have contributed to the rock slides on the north 
end ot Slide r.ountain. In the NW-1/4 ot sec. 22, T. 40 N., 
R. 6 E., n thick limestone shows a steep dip to the north ot 
appro~imntely eo degrees. 

In view of the cover of alluvium and the appe~ent lack of 
aoll4 bods lllOre then 50 feet above water level, a dem at th1e 
location could not be very high. The rock on tho latt bank is 
probablJ firm and dense enough to support a modere ·~ely h1gb dam 
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provided it is of sufficient thickness, Whether this extru~ 
sive merely covers old ~lluvium or immediately overlies sedi" 
mentary or metamorphic beds is not known, ~nd either drilling 
or geophysical explorations will be necessary to determine tne 
desirability of this site. A careful inspection of the left 
bank, however, and a detailed survey of the entire basin might 
reveal some merits of this location not observed during this 
brief examination. 

GEOLOGIC RECONl:AISSANCE 

Mile 18 Dam Site 
Nooksack River, Washington 

By 
J. c. Miller 

Except in the immediate vicinity of the Mt. Baker higbway, 
the entire area of the propose•i Mile 18 dam site on the North 
Fork of the Nooksack River is heavily wooded, No solid rock 
appears on the north or right bank of the strenm below the high• 
way until an elevPtion approximately 20 feet above water level 
is reached. This bed of broken, jointed rock presents the 
appearance of a solid mass extending about 150 feet upstream 
and probably 200 feet downstream from the site, This rock, 
which extends across stream from bank to bank, may be class&d 
as en olivene andesite or a greenstone. Po thin sections of 
any of the rocks exposed were prepared for petrographic exam
ination, Downstream where the stream turns sharply southwest, 
the top or highest pert of this bed stands at e height of 50 
feet above water, Beneath the foot-bridge and elsewhere along 
the proposed site there are glaciP.l striae on isolated expo
sures of andesite, the general direction of which striae ie 
parallel to the stream. This very herd dense bed in the stream 
appears capable of supporting a dam it there is sufficient 
thickness below stream level. 

On the small creek proposed for a spillway the exposure 
of approximately 70 feet of andesite teeing the creek has no 
counterpart on the south bank or abutment portion ot the s1te 
nlthough several very large boulders were observed. The lett 
or aouth benk of this creek nnd that po~t1on or the hill approx
imetely 200 feet above it were covered with alluvium which moy 

·- · heve obscured the outcrop. On the right or north bank of thia 
creek, however, below the escarpment of andesite, nor ock in 
place was observed, The conclusion rer.ched is thst the lower 
75 feet of the spillwny site would be subject to ecour1ng un
leee the upturned edges of the older ro~t1ons are present 



at relatively shallow depths. The few exposures observed along 
the dam site suggest the poss i bility that variations in the 
amount of andesite exposed may be due t o variations in thick
ness of the flow. 

The proximity of these exposures to the flows shown on the 
areal map of the State suggests that the andesite flow or flows 
descended into the valley from the southeast tending to dam 
the stream and that sharp changes in gradient may be caused by 
the cascading of successive flows within the stream bed or by 
erosion of the stream headward along successive flows. Fault
ing and glacial action could have produced the same result. 
The precise wi dth of the original stream valley, however, ia 
not known as it was undoubtedly altered by lava flows and by 
glacial action. The thickness of the andesite at the site may 
be 70 feet or more. It is very hard and dense, but joints tend 
to make it susceptible to leakage. It occurs at an elevation 
approximately 100 feet above stream level, but the abutments 
of the proposed dam would terminate in glacial drift or allUY• 
ium on the surf~ce unless this material is relatively thin. 
If the upturned edges of the sediments ere not present within 
a depth of 50 to 100 feet, there would be leekase at least 
around the upper ?0 feet of the dam. Moreover if the ande
site rock which f orms the stream bed at the site is underlain 
by valley fill it probably would not sustain a dam of the de
sired height. 

If further in~estigation of this site is attempted it is 
auasested that geophJsical methods or drilling be employed to 
supplement the geologic examination. It is also suggested 
that a more detailed topographic map be prepared which would 
include an area ~pproximately two miles upstream from the site 
end downstr~m as far os the Mile 16.4 site. Additional geo
logic investigations should include the entire basin and should 
probably extend beyond the limits of it bJ reason of the lack 
of exposures within the basin. 
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