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TO: G. Arthur SHOEMAKER 
STATE CONSERVATION ENGINEER 

SUBJECT: ENG GEOL - Woodruff RC&D Project, Rich County , Uta h 

CODE: 210-16-11 

LOCATION: Woodruff 7.5 USGS Topo Quad; Woodruff Creek Watershed area. 

PURPOSE OF TRIP: The purpose of this trip was to assist the Biologist 
with groundwater data on wetland evaluations and the Civil Engineer in 
the a site reconnaissance for an irrigation diversion on Woodruff 
Creek. The trip was conducted on June 18, 1986. 

PARTICIPANTS: Jay White, Civil Engineer, SCS, Logan, Ut 
Kieth Lemon, Soil Conservation Tech., SCS, Randolf, UT 
Bob Sennett, Biologist, SCS, Salt Lake City, UT 
Bob Rasely, Geologist, SCS, Salt Lake City, Ut 
Various Sponsors in Field, Woodruff Area. 

WETLAND OBSERVATIONS: Woodruff Creek drainage area is approximately 
90,000 acres (141 square miles) with the watershed outlet into the Bear 
River. The valley sides and bottom are underlain by slowly permeable 
to impermeable sedimentary rock. The valley is filled with highly 
permeable unconsolidated alluvium. There are extensive wetland areas 
throughout the lower portions of the watershed that are supported by 
natural groundwater flowing through the valley fill toward the Bear 
River . Numerous spring and seeps occur in the lower valley area. 

There are two reservoirs upstream of the proposed structure sites: 
Woodruff Narrows Reservoir and a dam on Birch Creek. These reservoirs 
have resulted in a perennial flow to the downstream area (Woodruff 
Creek). These constant flows yield higher flows throughout the growing 
season then would have naturally occurred. The outflow from the 
reservoirs is a significant water support to the wetlands during the 
dry times of the year and therefore enhance the already high volume 
support the wetlands naturally receive. 

The lower portion of the valley area is involved in the RC&D irrigation 
project . The project involves irrigation water management measures 
that will replace current pumped sprinklers and flood systems with 
gravity irrigation systems. This project will not eliminate any 
existing canals but will decrease the flow in the canal on the north 
side of Woodruff Creek valley. There are two proposed inlet structure 
sites located in the south half, section 13, T9N, R6E. These sites are 
approximately 500 and 2000 feet upstream of the present canal diversion 
point. 

There are two major areas of concern to wetland policy as regards 
groundwater: (1 ) Will the project affect the water supply to existing 
wetlands throughout the project area, (2) Will the proposed upstream 
relocation of the diversion point and pipeline affect wetlands along 
the alignment. 

WETLAND CONCLUSIONS: The wetlands of Woodruff Creek valley are 
supported by a regional groundwater regime that results in surface to 
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near surface f lows in t he pro ject area. The wetlands appear permanent. 
Wet soi l s are present in th e project area. The wetlands ca n be 
c ha r ac t erized as over-supp li e d with water. Project im p l ementation will 
result in n o impact to the wetlands of the area . 

GEOLOGIC ENGINEERI NG OBSERVATIONS: Two p r oposed S IT es we re identified 
in the field for l oca tion o f the diversion in Woodru ff Creek for 
purposes of obtaining gravity irrigation. The sites are located in the 
south ha lf, section 13, T9 N, R6E (see attached ma p). Th e s it es are 
approximately 1500 linear feet apart . The gradient of the cree k is 
ap pr o ximat e l y .7 feet per 100 feet; the upstream site will g ive about 
10 feet more head pressure then the downstream site. Th e upstr eam site 
i s a bou t 500 f eet from the valley wall and the do wnstream site is a bout 
1000 feet from the v alley wall . Bot h sites will e ntail buried p ipe 
installation wit h in a hi g h groundwater regime ( g r o undw a t e r at the 
sur f ace ): the upstream site would have about 5 00 feet a nd th e 
down st r eam site would have about 1000 feet. 

A major consideration in the design of the diversion inlet structure 
will be the sat ur ated foundation material. The alluvium at th e two 
proposed sites is SILTY SA ND ( SM) with a field log of 6 0% fine sand a nd 
40% si lt. Ground water is at the surface at both sites. The ( SM) is 
s aturat ed at both sites . 

Th e ( S M) materia l is moderately erosive. Th e c r ee k i s actively 
meandering at both sites . The meander process s h ou ld be taken into 
consideration in the design of the structure; e ros ion of th e wing 
wa ll s or abutm e nt walls is a po t entia l problem. Flood flow s are a 
potenti al erosion problem for the propose d s ites. F loo d fl o ws could 
o vertop a s tructure or e rode mat er ial fr o m the sides of a structure. 
Th e design of the structure s ho uld allow for fl ood fl ows. 

Th e c ree k i s active ly meandering and process ing se diment through th e 
fluvi al system. Th ere is a bar of sed iment built up behind 
drop- diversion structures at both of the proposed sites. Th e se diment 
is a silty sand (SM) si mi lar to the st r eam bank a nd bottom mat e rial. 
No estimate of sediment transport was made at this time . It appeared 
that the stream has been a ff ected by Utah's recent se t of wetter then 
normal years. The access road to Woodruff Narrows Reservoir upstream 
of the proposed sites had been damaged by erosion due to me an dering 
during this Spri ng . There was two stages of down cut t i ng ( enc ising) of 
Wood r uff Creek i n the reaches of Woodruff Cr ee k n ear the failure o f the 
access road. About 3-4 feet of down c uttin g wi t h a cross sec tion o f 
about 10 feet i n width was evident for eac h stage . That resulted in an 
encised channel of 6-8 feet in dept h o ver the last 2 or 3 years. Th e 
delivery of t he f i n er portions o f the eroded sedi ment to the lower 
r eaches of Woodr uf f Creek is caus ing the acti v e meande ring to occur at 
an in crease d a nnu a l rate. Therefore, the design will have to account 
f o r some se dime nt load. 
ENGINEERING GEOLOGY CON CLUSIO NS: There are four geologic 
considerations that s hould be taken into account in the design of the 
gravity diversion measures at eit her of the proposed sites: 

(1) Gr o undwa t er levels are at or ne a r the surface where buried 
pipe is proposed. Buoyancy problems should b e addressed i n the design. 
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(2) The foundation material is an (8M) and is saturated - bearing 
capacit~ of the foundation material should be addressed in the design. 

(3) The creek bank and bottom material is erosive. Whatever t~pe 
of abutment is considered should account for erosion and overtopping b~ 

flood flows. 

(4) The creek is activel~ transporting sediment b~ suspension and 
bedload. The sediment load should be taken into account in the design 
of the inlet structure. At each proposed site there was a sediment bar 
deposited behind a grade drop-diversion structure in the creek bed. 

The support of the field office personnel was ver~ helpful in rapid 
accomplishment of the purpose of this trip. The scheduling of the 
geologist at an earl~ stage in the development of structure locations 
is appreciated; it allows for interdisciplinar~ coordination in site 
determinations before a site becomes a problem to reconsider. 

Mif.~fl:::Y 
Geologist 
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