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Hydrogeology and Potential Well Construction at Hurricane Ridge

The bedrock formations underlying the entire area in the vicinity of the Hurricane Ridge Visitors
Center are part of the “Needles-Gray Wolf Lithic Assemblage” as defined by Tabor et.al. (1972).
The assemblage started out as alternating layers of ocean sediments; sand, clay, silt, and mud.
As the Earth’s crustal plates collided, the oceanic plate was forced under the North American
Plate and some of the oceanic sediments were scraped off the oceanic plate, turned vertically,
and stacked against the leading edge of the North American Plate. In the process of this
“bulldozing”, the sediments were metamorphosed to sandstone and shale. In the Hurricane
Ridge area, these sediments are nearly vertical and the contacts between the sandstone and shale
layers form numerous small fracture zones.

The flowing diagrams illustrate the geologic processes that formed the bedrock formations at
Hurricane Ridge.

Plles of patals lovar undor
B 2055 million voars ago — L T

Sediment from =
she continend A F T A LA A S T ad rad

'?
i*::x}
]

i
.LJ;Shl_E::

Litle o n relathie moklen between bagapl BCeagey
for 4
4 o
gy

Qﬁ..
¥
i
AR

£
=

Contnenval
BaF T

fq-h

"
H‘f’!‘;
Spdimendary rockr from Bhe Sondinend,

falded and iliced up ptnéﬂﬁ +#t P

fava pie
- i '. "‘-\-\.,_ FFF- i fo
. ™ = lety herdl Moog,
e ‘“n.._\"'-n.-% B, . " Mt ensely
e, P ot I':l'e-Qh >
. g - e el
i L menER
i : q{ﬁﬁﬁq&ﬂ
B - 30 oy i
Mitlion “f

WEeary ago

Inner Basalt %ﬂ, E
Ri Pre
*Matee 'l'lﬂ' . Basalae W R'WTS

UL RS Y A B [T Horseshoe




Larry Martin
NPS-WRD
January 29, 2007

PUGET BASN
JUAN DR FUCA fIDce >

ey

NORTH AMERICAN

Figure 28.4 How plate convergence may have produced the complex structures of the Olympic Peninsula. Oceanic crusl,
bearing marine sediments, moved eastward for millions of years from the Juan de Fuca ridge, a Pacific spreading center
When heavier oceanic crust met less dense continental crust of the North American plate, the oceanic plate was subducted
Some sedimentary material was dragged down on the oceanic platc; some was scraped off and piled up against the North
American plate, enlarging the continent by accretion, From Rau 1980, Washington coastal geology between the MHoh and
Quillayute Rivers, Bulletin 72, State of Washington Department of Natural Resaurces

The following picture shows the fractured bedrock typically found in the Hurricane Ridge area
(Chronic, 1986). The bedrock formations in this area have been tilted to near vertical so that the
fractures between the sedimentary layers are near vertical. These fractures may provide a
pathway for infiltration of rain and snowmelt. There may be enough fracturing in the rock to
provide groundwater for a low-yield well.
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Thin shale and sandstone layers, tilted 90 degrees, are visible on

Hurricane Ridge along the trail to Hurricane Hill. Tndividual
fayers are 1 to 10 centimeters (0.5 to 4 inches) thick.
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The most recent geologic mapping by Gertsel and Lingley (2003) shows that the entirety of the
Hurricane Ridge area is underlain by the “Needles-Gray Wolf Lithic Assemblage”. This
assemblage is a series of alternating thin layers of sandstone and shale. To construct a well in
any other geologic formation would require moving several miles from the visitors’ center.

Hurricane Ridge
Water Source

Geologic Map of the Mount Olympus 1:100,000 Quadrangle, Washington

by Wendy J. Gerstel and William S. Lingley, Jr.
2003
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Rocks mapped with this symbol by Gertsel and Lingley (2003) belong to the “Needles-Gray
Wolf Lithic Assemblage” as mapped by Tabor et.al., (1972). In the Hurricane Ridge area this
formation is characterized by thin, laminated beds of sandstone, siltstone, slate, and shale.
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Potential drilling sites on Hurricane Ridge are limited by access and wilderness area boundaries.
I suggest trying a location near the existing water collection system. There appears to be some
type of geologic structure that concentrates groundwater in this area to sustain surface flow at a
high elevation on the ridge throughout the year. A well in this area might tap into this same
groundwater source/geologic structure. There is an existing access road in this area and is should
be fairly easy to connect with the existing water system.

If a test well is constructed on Hurricane Ridge, it should be constructed with an air-rotary or
cable-tool rig. A mud-rotary operation should not be used as it would be much messier and more
difficult to determine whether the well was capable of producing small volumes of water. It
would also be very difficult to remove all of the drilling mud and properly develop what | would
expect to be a low-yielding well. By low-yield, | mean less than 5-10 gpm.

If a well is attempted, it should probably be limited to about 300 feet deep. The fractures are
likely to be squeezed shut by the weight of overlying rock at greater depths.

Test Well Area

Existing Water
Collection System

020t

Potential location for a test well on Hurricane Ridge
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The following web site contains a nice explanation of the geology of Olympic National Park,
including a simplified geologic map. http://wrgis.wr.usgs.gov/parks/olym/index.html
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SIMPLIFIED GEOLOGIC MAP OF OLYMPIC PENINSULA
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EXPLANATION
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CURRENT
Notice of Intent No, FEDERAL
Unique Ecology Well ID Tag No. ALJ1}3 E

Water Right Permit No. PENDING 5 ¢

Property Owner Name OLYMPIC NATIONALFARK

Well Street Address HURRICANE RIDGE

Artesizn flow
Tempernture of water

gpm Dae =000
War 3 chemical ssalysis made?

Oves BEn

N
mummwamovmmm) ity PORT ANGELES County CLALLAM
[ Newwell [ Recenditioned  Method: Bored Elnm- s c:c
Deepened Location _ 1/4-14 ___1/4 Secm,_ Twnzg_nk W -u O Check
ot & (s & r Still REQUIRED) i wwngg O
CONSTRUCTION DETAILS Lat/long Lat N9758.234 l.atMinISec
Casing ' Weided 8§  "Dmfomit| fuw 2 ___»a Deg Min/Sec
Instaliod: u-mg___ ouun-_g_n..,lss n Long Deg w2330 Long
- - .40 Tax Parcel No, (Required) FEDERAL
Type of p used Describe by color, ch size of al and e the kind and
SIZE of perfs in by in, and po. of pests froom " ft. m-dummwu-—wwunuu-yhn&w
T —— of information. (USE ADDITIONAL SHEETS IF NECESSARY )
e es v e MATERIAL “FROM TO
Type PVC Model No. ::?._-w'_l‘_ ‘]’ :
Diam, 6 Shot iz from n f ____OIIMIL
Diam, Shot e mo_ L % .Iﬁ_ BROWN MEDIUM HARD SHALE a3 %
_—J -
GravelFilter packed: [ ] Yes [3) No a-dn-w-u BROWN HARD SHALE % Cd
Maierials placed from ft to n GREY HARD SHALE g 56
SurfacaSest 3] Yeo, [ Mo Towht depth? 52 0 BROWN HARD SHALE L
| Mueris aed i sest BENTONITE il ® &
=2 | BROWN HARD SHAL 62
T”:::mmnhmnﬂcmv E:‘YB X No GREY HARD SHALE 3 Y
el BROWN HARD SHALE W/LESIONS [
Method of sealing sirata off "OF SANDSTONE AND QUARTZ W/B 199
PUMP: ManufacurersName GOULDS OWN HARD SHALE 199 205
Type  45) ne 10
WATER LEVELS: Land surface elevation above mean wea lovel i
Susichewal 30 A bcowwpotwell Dwe 10012/2007 mn
Artesian pressure s, per square inch  Dsge e
Artesisn water is controlled by (cap, walve, cte) _—.aﬁ'_.a.mﬁ7
WELL TESTS: Drawdown Is amount water level is lowered below static level
Wis 2 pump lest mode? [E) Yes [] No I yes, by whom? AQUA PUMPS -——DEPARTMEM v Ly Wb
Yed 3 gl wid 46 N émdomocr 4 - WELL-DRHEING TN A
’Un--l. s 0. drawdown sfler o
—~‘!ﬂll] - ARt o1 o
wumm
Time Water Level Time  Waer Level Tisse Waser Level
9AM 461" 901 2 43X %2 42
903 409" 904 403" 05 &
J2EM.  36°5°
Date of test 10/14/2007
BollrTest _ gal/mnwith M dmwdownafler hes.
Amnest ; gald fmin. with siems set at §0) h for 4 b

Start Date_ - 27-O77 Completed Date 101007

WELL CONSTRUCTION CERTIFICATION: lmgdmdlotmpt responsibility for construction of this well, and its compliance with all Washington well
construction stmdards Mnu-kaadnddn m(‘ummonrqaomdnbownmmnyhuw-dwcf

Driller or trainee License No, 2252

Drilting Company AQUA PUMPS & WELL DRILLING
Address 242 ALPINE VIEW LANE

IF TRAINEE! Driller's License No:

Driller's Signsture:

ECY 050120 (Rev 407)

City, Suse, Zip  PORT ANGELES ., WA |, 98362

Contractor’s

Registration No. AQUAPOG6LM Date 10/14/72007
Eoology # sn Equal Opporunity Employer
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