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Desr Dave,

Reletive to our dissussion lect nlght on s1l1ting, this is what
I tracked down today. 1'11 type up the sesetlons "Pacta” and
"inteppratation” first, then ~esd over jour prger agaln ard do
"Coreluaions",

FACTS
1. Data on sediment accumulablen lo L. Megd (ref. 1) which
w111 bs usad == & bazis lor galoulations.

a] Durirg the lh-yr perlecd, 15135-48, 1,957 milllen Lone
af sadiment wers deposited 1n L, Mead In the delts
formed by the Gnaloredo==thls wea 97.24 by welght of
fha totsl sed'mentation 1n Measd (p 195%). Thus the
C~laredols eontritivtion wes 140 million tona/yr.

This walue wes egslenlsted Crom the mesgured volume of
asdiment contributed by Lie Colorado, 1i%qa,ﬁou se-Tt
{p 156) mnd 1te uvﬁ. denalsoy (6L.5 #/ft- )--both
valuss ara massumred,

b) The sbova anmial fonnsse should be compared with thet
passing Orand Canyon, =8 massurad From water semples,
Phia velue is 142 million tons (p 196}, The dnts
seem Very constetent, and from p 196 of ref. 1:

If the suantity of sedisent carried in the bed load
18 appreciable, we would expeot the total smount of
gadiment 1n the Colovada delta to be somewnabt sreatlap
thapn the total sespendsd load peasing the drand Garyon
station, 3lnce th'a 's not the cese, !t 8, paars thet
the bed 1osd of the Colorsdo is extresely small, and
thet prectieslly all =7 the sedlment cerried by L
anloredo Hiver 1s csprlaed in suspension. Thomas
hes cited avidence “hmt the bed losd of tha Colorado
upatresm Peom Lekes Mesd 1= not grast, Tle sbsence of
atgnifieuct auant1tlbles of cosras constlibuents 1In
vhe Oclersds Melst also su-cests = small hed Tord.™
Note thet the 1926=50 uvers:is apspended sedlment
passing Grand Oenyon wed 168 mil1lion tornsfyr, while
the 5,8 rete wes 2.

o) Ragnrdine aggradation (fomnatlon ol topast beds ], the
topast beds in L. gend {1948) hed gradisnts al 1.2  te
1.3 ft/nile, sveroeiog 1,25 {p 215), Teing this slope
from the permernent spllliuwey crest (elev. 12C5.4h7 ), and
the proflle of the TiveT, the topset beds ere expected

$o bu'ld up about 13.5 mlles sbove Lhe priglin=l hasd
Sl Eho reamesyolip ot whouk Wile 272) Ay 21t e T
brtings the top of the slima to elev. 176318, The

Featilting aediment | swpn gEpacliy sbove the par~m-
nnapt aplliwey Taval 0% abounk A miTlion se Tt ==sbout
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4)

a)

25% gein above Mead's capacity--US3S thus estim tes
Mend's total soll-storsge capacity at 35.7 million ac-ft,

Sediment will compact--U3G38 estimatea & filled reservoir
denaity of 96,1 1lbs/eu. ft. This gives storsge for
74,700 million tons in the 35.7 million ec-ft. Mead's
sadiment 1s [S5& =send and 55% clay and silt,

No specific date sra glvean on sources of sadiment, but

#m map on p 27 indicates they thought they thought the
Littla Coloredo might contribute 7-9 & of the sediment
in Mead with the FPeris contributing sbout 1%. On p 28
they say: Prahnhly more than 95% of the uadimant eriter-
ing L, Mead peases through Orand Cenyon." To get a bit
ahead of thae atory, and to leave ref, 1, my eatimates
are that the L. Coloredo would contribute sbout 11%
with the kerla dolng bpetter than [,

. THE INTERPRETATION (or how to meke something out of a lew
pleces of rdeta widely scettered In warious Water Supply
Fapars}-1f you want their numbers, come to me.

8)

The river over-all, For times prior to 'WJ, there
Just aren't good dsta on suspended sediment at auy
Interesting points., (Hesearch doesn't pay--the Sierra
Club might try to use the results someday.) Using
the date for 1948-59, 1inclusive, plus that [for 62
(the '60 & '61 detm has yet to be published--automatlon
hit US33 1in '62), I corclude comparison of the main
stream station at Lees Perry (sam;les taken sbove the
mouth of the Faria) with the Orand Canyon station thet:
1) about 99% of the water pasging Jrand Canyon passes
Lesa Ferry (1. e,, channel losees about equaled
aris and Little Colorado inputs during this period-=-
normally" theret!s about s L00,000 ac-ft gain here
(between Leem ard the Grand This agreas with the
statement in ref, £, p Hll: MTha sum of the asverage
runoff of Coluredo River nesr Claco, Colo., dreen
#iver at Greenriver, Uteh, snd San Juesn Hiver naar
Bluff, Utah, eonstlitutes about 97 # of the runoff
corputed at Lee Farry,”

2) during the 131 yesrs menticned above, suspended
sediment passing the Grand Cenyon stetion aversged
90 million tons ennually while thet passing Lees
Ferry avernzed 70,5 million tona. During the.a
11 yeara the f1ow at Lees Ferry sveraged 11.5 maf
va. the long-term (51 yr) everage of 12.9 and the
1930 to 1955 evareze of 11,2 muf, Thua the aboye

e panded sedlaunt valuea sive 14,5 1lllion toons

-r-f =%1y thet eare 'n betwea: Lees Perey ord arand
Barocon,  Thts rroer ghvmld ba prel 5 coode-=gectsainly
,',_*_‘. fon L Z0mp. Bat deap 'n ol (he staterent

[v *'1-.*' LhiE AR T —ipet 2 le iwhat isn't pernd izl "r=m

- - -,
' }- -1|_ af it R ]
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"71 the degade bLe fruding 'n 1947 the grrmal

sedfment losd parcihine the reservolr (Meud)

wes S0 B 100 mf71lon barns lnz Lbso would be
ex welad on Ble toads af the sedimeot-runoll
wlution foroyencs prlor te 1951, er® tha clurnge
" LeTlovad o ey s i Iesak 1o lorge pert, sn

wf eed of Bia el i droagit, Tn the yeara

195;2-51 there wu=s n proxlmntely epvearame 8LIeam-
flow fror the principsl water=prorucling sreas in
Snlornde, Wyoming, end uorthern Utsh, but reduced
sty smflow [rom the prineipsl sediment-produclng
arena, The resull wes les: sediment per unlt of
rurof? in those yecrs, ag measured et Grand Cenyon,
Bpar 1951 to 1946 there was s progresslvely erester
zrdivent load per unlt of runoff, because drought
sirulfed the entire Colorade Rlver tasin, and
runcil’ was deficlient iIn the prlncipsl water-
produeing arens e well as In the princlpal
sediment-producing Areas.,

b) Ho wi've left with 19,5 million tone s yesr to adlwide
up hetwesn the Parla, the Little Colorsdo, and the "other”,
This problem 1s s good bit tougher than erriving et
the 19.5 figure, We have records for the rFaria for
the same 13 vesrs I trlked sbout above ('47-59 plus '£2),
For these yerrs the Paris averaged 3,090,000 tons/yr
of suspended sediment--for the firat 12 of those
(flow dats for '62 not svellable) years the Ferla's
flow «verrged 18,100 aere-ft annually vs. the long
tetm ﬂ\yr? average of 21, 940. But seversl pood yénrs
ware 1y there ineluding 'S8 which ran over 39,000,
S0 I think we oo sefely ;ut the Parial's dirt load
at 4,000,000 tons/yr X 304, say.

¢) 'The Little Colorsdo is much touzher--here there are
only L yenra ef sediment records published (1579
plus '62) snd we don't know the flow for ‘&2,
30 using the '57-159 data we get &n avarsge sediment
load of 9,700,000 tons for the Little Colorado, This
wos blended with 131,000 scre-ft annually. is
flow should be eomparad with the River's long term
(I9yre) averame flow of 139,000, Thus for the Little
Colopado nbout a1l we een do is put the sedime: t load
at 10,000,000 tona/yr ¥ L0o&, The station on the
[i-tle Colormde 12 st Cameron which 18 rlso the slte
for the proposed phreatophyte [arm called Coconlno.

d) So here's 1t in summary:
augpanﬂad sed.
10~ tona/yr
sdded Lees Perry to Jrand Canyon .

added, FParia 4.0 ¥ 30k

|+
=
£
T

sdded, Little Colorado 10,0
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But the srror limits aren't as bad as they seem--
af'ter all, we'rs worried about what snds up behind
which dem & that shouldn't be so bad. The Paria's
gcontributions should end up behind Faria and Msrble,
and &1 1 tha reat should be behlind Coconino and
Bridre.

) What's the tons/yesr convert to in terms of ecre-feet
per yearft
For Coconine & Paria let's use the current (uncompscted)

L. iiond denaity:
:H; Soo oe-tt =TT acre-&F
|l.|1,¢...fﬂl- to-s '-b" hu..;

For Msrble & Bridee let's reduce this by the density
ratlio bL.6/90.1 = 0.67, OR:

- ylo ac-e-t
180 x 6.k T

f) 5o, each yesr, at Faria and Marble:

l.-l- g;nLg"lﬁn : 2800 ea-€t uneompacted

or '-'tniﬁl"#'ﬂn: |B8®™e ac-Ft  compacted
g) and at Cocondno and Bridge each year:

| 5. % ‘Alh\'!- oot |0, Boe a¢.ttuncompacted
ar’ I.;r.'-aTnmL 1-.""[5 = 1;1“ M-'F'tmnpactnd

with the realization that probably only sbout 2/3
of thils comea from the Little Colorado so only
thi=s rmuch can be behind Cogonine,

Now I'1l resd over your picce and try to distribute these
numbers around snd get s comparlison with your's,
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3. OCONCLUSIOKS AND COMMENT3 The esslest way seems to be to comment
on your paper as I go through 1t, and wind up with my calculatio

Huber's stetement that 1/3 of Merd's 31lt comss from the Little
Golorado must hsve been s Judgement wvelue--I don't believe it
egonild be near eorreect.

In the 1 eapa prior to '8, Meed pot Juat about 100,000 agre-leet
per year&fﬁﬂi*the Sslersdo, This wes only about B85 % of what the
average '26-'%" would lesd you to expect, but since W8 1t has
avarered only sbeut 65,000 nere-feet/yeer (90 million tons over
140 milllon tone times 100,000 more-feet), As the water goes,
ao roes the 3971%, Note that Daires value (175,000 tnnﬂfyr? Wis
too high-=by nesrly X currently. Hote that the denslty vaiue
you assumed, 2.55, 1=z about right for the particle denalties but
wny too hipgh For the bulk., This stuff Just doeahn't pack-=the
Mead studies shrwed densities of leza then t2,) (dry welght of
solids divided ‘v ot volume), with a hesvily packed denaity of
about 1.5 :h's, The 14,7 million tons BLM put in thelr Appendix
to sSWWF 1z thus nbout the long-term averave--uszing s density of
2,4 this so-ea to sbout 100,000 we-ft/yr, which 1s the L. Mend
erperlence value, Your density of 2,65 zave you LE,000,.

Your 904 weter-450% 311t velue fi%s jJust above the San Jusn's
mouth--at Lees Ferry itis sbout 99% water-80% of the silt
comlng from above.

U333 makes reszervolr studies after the fact: e. g., L. Merd,
L. Fllistury, Now thst you bought your cow, see 1f 1t's alive,

Your sstimute of Little Cnlorsdo's [low, 1,503,000 ac-ft is
over ten timea too big-=records show 139,000,

Hal my estimate for the Parls 24800 qa-ftf‘rr" 1a only Sr:-f‘ of
the Buresu's figure for the sedlment from Glen Lo Marble.
Resson belng thet mine is brsed on 50,0 million tons/
pasalng Grand, thelr's on the long-term aversajie of 1G0:
o0/168 = 51,5%., Dependlng on whether you believe in wet
years agaln, maybe you should double my ¥alues -=but remember
the Farls and Little Coloredo flows during the sample period
T uszed for sedimentestion were aulte elose to the long-term
average flowa, Thls factor of ZX representa the trasnsport
rule mcting on the uncertainty in river flow of 208, I

will carry on with =y numbers--halve the number of yesrs I
calgulate 1f you belleve 1ln woter. My value makes the Farins
about 12% solida, not 20.

¥ote that for the Little Colnr-do, ualng my value of 10 mll lon
tons/yr and the sverage flow of 119,000 ac-I't comes out Tto be
abottt 5% splids, The factor of 10 diffcrence you mention on

pE 5 of your work is sthribmbted to the wrong wvalue of .ne Little
Colorado flow,

Carrying on with ny low vwalne af 1¢,.5 million tﬂﬂifrr converted
to uncompacted sediment of 17,700 ncrﬂ-ftvtfyr,ll wouléd nave
the &1 maf capeeity of the L dems =ilted up in LBO yesrs, unot
£2.5. Even if you Bellieve in raln sno donhble my sllt rate

(T don't see Himw 1t eouid be rulbiplded by ever or ullhtl}
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Eﬂ you atill .g;’at 225 years of go. I'his isn't too far from your,
180 under your "best ¢ase'!, My best case would be to add
H?Eﬁi-tu my times to glve espected lives of 3100 to 500 years.
Csn U338 tor thnt? ’

Regerding the flood businezs, there 13 some evldence in the flow
records that how recertly the ares hss been washed down la a=
important s tne esrrying-power--flow relatlon in determining
asedirent ecsrry-off. Leopnld (ref. 2} says (p 72-7T3): "Let
us conaider rew the differentc importance of frogquent and in-
frequent ever tr wher wicwed 1n terme of the sediment load
directly, ep~+t [rom the wat-sr dlsc.nrpe, [his difference
derdves Crom the “seb S$het §n oy bnstances the sediment le
not earried durin- Lhe | fwea of mazimum disclhinrrze." He
then refers to - toble compering sediment flows for ziven tlmues
on the Color=do (irand Canjyon), Kie ruerco, Cheyenne, and Nlc-
bara Rivers, OCuntinuing, he prys: "For all four of tue streams,
8-99% of the -otal load !s carrled duflnz svents whieh occur
more Tremuentlyr then onece 1n 10 yenra. I thus conclude n
huge flond wouldnlt do mueh o tir ayererag, ospeclally with the
reservyalra, sven if the reservolrs wers full of water, they
should £ t2h » ralative slack nrea for sedimentntion.

I epree with you on “he phr-stophyte problem--the ailt reservolirsa,
normally belis - empty of waber, will have 1t long before bhey =re
filled witiy uud,.

Also you're rigiib on brok storsge becowmlng nnevallable becaure
of sedine. «hioan,

iepopdite to ref. 1, » 100, L, llendls benk storage was 131,2%
whan fuil, Itw ol sure whet tlnd of experlence Lhey h;d wlth
ki peturnine. Houever, pa 102 of ref,] 1ndicstes it does
came bask on the yesr-yesr o crsating eycles. During the
Arewdown from 3ept. T4l to oeph. thé following the 'l fllllng,
they n srently rot 910,00, sc-It back [out of 3,300,000},

dal1l, T think Dan & I have convertaed you te s full-fledged
enginesr. Let me now what you think of thils,

o

Sim erely,
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