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May S, 1995

Watershed Management e Mazard Assessment Water Rights Resolution e Paralegal Services

(707) 839-0849 FAX (707) 839-8359 1881 Fiekibrook Rd., Arcata, CA, 95521

Bill,

Thank-you for your 5/2 memo re: Stanshaw CX, The apparent conflict betwesn the 1/30/81
(winter) measurement of 3.L3 ¢fs @ Younp's Ranch diversion (2/2/B1: Randy Scott (USFS)
letter to Bob Young) and the 3/17/90 report to Jeff Meith, item 5, citing Current Diversion
Capability for Young's Ranch as 1.25 cfs appears to resolve as follows:

“While the term "Current Diversion Capability" may be somewhat ambiguous, that's what
1y most likely available at the receiving end of the intake leading to the Palton Whesl
gt the Ranch, The flow going into the intake at the diversion on Stanshaw Creek must be
drastically reduced enroute since no construction or other provisions have been made (to
the bast of my knowledge) at the initial diversion to bypass high flow and heavy bedloads
nor to reduce the direct inflow into the system (see enclosed 11/1/71 letter from Robert
Ettner (USPS) to USKFS Forest Supervisor, Klamath Nat'l, Forest), The majority of any
flow in sxcess of 2,5 cfs is dispersed by the "Sediment Trap" located several hundred feet
downstream from the diversion through an overflow, Additionally, evidence of further
losses in flow existed at 3 locations along the flume (ditch) where overflows had recently
occurred, when I inspected the system betwsen 197 and 1977.

My flew meagurement is based on the capacity of the flume at itc "weakest link” where
the 1% gradient flume with 10" deep by 2L" wide dimensions and a thick matting of detritus
yields a flow of 1,29 cfs, The simple formula for determining flow (v) 1ls v=Cy¥B, where
CaCopafficlent of friction, re=eross-section of the channel, and s=gradient. Using Bazin's -

87
empirical determination of C= 0.5%2+ m _ , where mal,75 (earthbed in peor condition),

r
rats( ,8331)%0,417, and §%0,01 ylelds a flow of 1.29 cfs. Although the 1.29 cfs flgure is
s1ightly in cenflict with the 1,25 cfs cited in my 3/17/90 report, I am convinced that
¥ figures are much closer to the reality of actual use than the 3,13 cfs figure cited
by ¥Mr, Scott, While my 1915 cite 1is rather old, the laws of physics (hopsfully) haven't
changad! However, if the gradient of the flume was greater, 8ize {(most importantly, depth)
were Lo be increased, or the condition to be better maintained, a significantly preater
flow would be obtained, Of further interest, the design flow for operation of the Pelton
Wheel (a nonconsumptive use) was limited to about 1 cfs and consumptive uses at the Ranch
were 8o limited during my period of investigation, that the major portion of the diverted
flow was routed directly into Irving Creek.

T hope this information brovea useful. Don't hesitate to contact me 1if you have any
further questions. '
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! Shasta-Urinity Natienal Torast
1615 Contdnentzl Stvaet, Redding, CGa GOC0L
: FOFLY TS 2520 (7500)  Wotershed Protoction ond Managament fovember 1, 1971
l?
; SURLCT tinyes Waker System - Turpidicy end Sndiment Froblsams
X {Stanshaw Crze:)
|
; TO0: Foreat Supervisor
! Attar Piztrict Ranger, Ukxonom K.D.
: .
g The following cowrents ragurding tha Hayes water system weve forroed in
§ responge to ficld observations of July 29, 1971. Dua to the specific
e nature of this report, it wes scparated from the Sturnshew Creek Wataw~
j gnod gtudy moda July 23-30, 1973, by Ceorge Dadura, Seo4l Sclentiszz,
i and Bob Ettoesr, Hydrologist,
' Prom review of unsereanm counditions ip Stunshuew Croeelt watershed, it
; Le quite epparc't that timber gale activities greatiy dncressed sedls
i m"nﬁﬁt‘on cnd turbidity within the Heves water syoten. Prion to 1984,
§ beckgrouad tuarbidicy levels probably degraded domescic water qualisy
| for short periods durinz high intensity storms and associated peak
! © o Elows, Repild cisaricg of turbid conditions immediatcly follewad
cassstion ¢f Lhe storms,

v
>

_ After 1905, iog
P quantity, but

: of turbid water wa .

: ground levels, 2 p aol 11l ¢ T i ; tan g .

: High ratas of sadimenizabtion, though, have decreased corvidersbly from

: vels expervienced iw the 1= to 2-year post-logzing pericd, ‘

§ 0f congidareble iomportance to gny divect diversion water supply 45 the

: sediment reduction snd entrepumznt features desigoed within the zystenm,

i Without this integral pavt, few systems diverving freom ctoep streaus

: course in granitics eox high clay contentgscils could hope to produce

i clear, silt-frea water thvoughout the year, The diversion from Sran-

! shaw Creek is very old ezad, unfortunately, was not enginesved fov

: reducing suspended sediment ox bedluad material. Probinm" with this

i system are velotzd to the intake, the sediment tvap, and ditch ;:adiwnw‘

; The potential for incxpensivae nnd fracible lrvrovnnnwt of weter quality
o oxlste. Avalleobility of this excellent source has bzao nf unquestionzd
oo value in praviding water for dxvigation, power, snd domasiic punposes
L (Phoko &, RHayecoraceh end rental coabius),

PROBLI

! (1Y Intsks (Thoto B) -

Pivaecsion of flew divecctly dnte the Yoyas diioh fron Stsnshaw
Creck is so proicunced that liiile sedinvcot {(gsuoclolly badlosd)
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Duciong tha summer and fall period the ditch
¢ aligned in such a monnar that bulk of
streamfiov and 2ccompunying sedizent is foreod divectly into the
ditch dinlet., The stresm carrics an aqulvalent or lesser amount

of water below the diversion in the dry monthg.

18 allowed to bypass

and etroam channs=l g

T s

Ducing periods of high flow, considerable suspended sediment and
heavy turbidity enters the ditch. No construcilon or other pro-
vicions have been made to bypass high flow and heavy bedloads,
nor to reduce direct inflow to the system.

Sediment Trap (Photo C)

Several hundred feet from the intake is a short section of culvert
which ssrves zs a sediment trep, Toe upended culvert, with lts
inlet at grade with the ditch, has overflow and slulce openings.
HWater-borne sediment passing over the pipe opening will supposedly
settle and be flushed from the battom of the unit. 7The principle
may be good, but the functioning is totally inadequate. TFirst,
the entrapment or stilling avez is far too small in relation to
ircoming flow voluns to allow sentling c¢f suapended material (time
for setiling too short), Secondly, £low velecity creates such a
turbulence in the drua-~ilike trap that sany sand that night other=
wise sink and be flushed from the bottom opening is kept in a
tuspended state and aither continues on down the ditch or is
passed through the overflow.

Diteh Gradient (Phcte D)

It is most evident that tremandous quantities of sediment are
vemoved by hand near the ditch intake. As distance inereasas

from the intake, less removal has taken place. The process is
qulte normal considering the heavy concentrations of coarse sedi~
ment entering the ditch tend to immediately deposit with the lesser
flow. In viewing the botrom composition of sand and gravel,
particle size daecresases with distance. Conaiderable paterial,
though, does continue to move and redeposit throughout the system.
This is directly related to tha ditch gradient. Being somewhat
steep, flow velocity is high and therefore the diteh is solf-cleanse
ing to some degrea, lMuch of the finer sand now terminates in Hayas
drinking water.

Turbldity

Turbidity oviginating during storm events fe nuch more difficuls
to trcat than coarser, settleadle material ontering the systemn.
Erosion of the reddish soils high in clay conteat is no doubt tke
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cause.  Very little eroslon of those re
pbla turbidity. Llimionating the source
and piher watoershed prascrintions woil
probably would not be totally effectiva.

ad spiln can create couslder-
by vegeiative stabilization
1 be quite erxpensivae, and

BN

RECOMMENDATIONS

(1) Inteke

The present intake is so positionaed as to accept f£low and sediment
ioads directly into the system. A pzoperly designed dam and intake
le required to reduce sedinment deliverance by "shimming' or taking
water from an uppev layer., Velocities at dam would be reduced

and, In turn, vould allewv agitated heavy material to resettle as
bedload and be sluiced thyo ugh a lower opening Jsu the dam., Water
entering the ditch weould be tapped from the upper level and side

of the pool (perpendicular to the flow directicon).

(2) Sediment Trap
The existing mske-shift trap is totally inade def&., A box-lype
trap of sufficient size - minizture to those aften used att intakas
to hydropower squaducts - could be most b'aabeLal in reducing
mest sadiment entering the system, Adequate bottom slope and
flow release would be required to keep the trap self-cleansing.
Either a designed intake or the sadimeat trep would greatly
reduce sediment In the system. Both together could possibly
cut sediment loads 80 to 90 percent.

(3y Stilling Basin (Forebay)

A large pond near the ditch terminus not only would supplement
items 1 and 2 in sediment reduction, but would also allow stilling
and some lessening of turbld water conditions. Or, in case of
high Curbidity in Stanshav Creek, the poad could provide cleax
water for domestic purposas untll toerbid condltlons passed,

Another possibility is to use Hayes' large cylindrical tank.

By feeding ditch water into the tank near the top, the lavge
capaclty within would still the water somewhet snd allow addi-
tional settling of coarse material (similor privciple to uponded
culvert already in system). A veleese valve would provide flush-
ing, Withdrawal of water for the system would be near or above
the intake level.
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(5) Watershed Treatmant

Restoration sctivinies in bhadly ercded reaches of the watershad

will assist in reducing badleed sediment and tuxbidity, but

cennot solve tha problem clonms without o better wator system

desicn. Emshasis should be ploced on vrehabllitation of the most

ciironic sedimant source arcas. The success of treatment and its f
affect on downstream water qualily, though, would dzpend on the 5

ate
gmount of effeoctive restoration work and the element of time.
COMMENT

It 15 my feeling that while Fuxest Service activities substentizlly
degraded water quality in Stanshaw Creek, the Hayes water system =~
being completely obscleie in coni ng with bedlozd sediments -- 18 also
a2 contributor., The intoxe, diteh gredlent, and unsuccessriul stilling

2ll add nuihing iment rewmoval. They, in fact, con-
tLLbute - by design - more mszterial than most comnventional direct-
diversion systems, o) cud construction and logging,
accounts by people who lived at the ranch relate that water was not
all that geoed duxi S

Any management activity by the Tovest Service would have created some
dis;urbauca to the pristin nditions, "The degree of disturbance,
in this fustance, was most

It may therefore be argued that several factors have or continue tg
affoct water reaching the tap. The division of respomsibility is
questionable and subject to considerable litigation.

ROBE T F, ETTNER
Hydrologist
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