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STATION 1962-65 HEY AND EXFANDED VATER RESEARCH

- Ttems II, III, and IV have been comsolidated in the following
tebular form for simple idemtification as projects or programs. No memtion
is mxde of CEURY projects vhich wa expect to have fimded. Only State of
Colorado projects are indicated for now and expandaaresearch gbove the
1961-62 levels.

Capital

Phreatophytes. Stuly of mechanics $ 16,000
of £luid transport by plxweatophytes
under controlled envirormant of CSU
wind tumel. Background research for
control of phreatophytes. Complements
USDA-Agricultural Resesxeh Service re-
geareh pupporto? at CSU vhile U. 8.
Soil Mdistuwre Conservetion laboratory
remaing in "idea" stage in Washington.

Streom Pollution. Mechonies of transe-
poxe of radicactive and othar pollutants
in an alluvial stresm. Compleents
basic reccareh supported by AEC. Also
ccmplexentary to Colorado Public Health

data program.

16,000
1.5 FIE

4,000

%;zamuue gtru . Very little 6,000
ta on supercritical flows in
rough channels or junctions is
availsble for wrban highway and
drainage progrems or for design
of thoge structwres for watershed
control and momagement. Need
stxuctures not requiring concrete
enexrgy dissipating sprons in mony
espects of water manogement. Slug
flows and unsteady flows should be
gtudled in relation to floods ca

ephomeral gtreozms.

Atmospherie Sciences. This moject
is o provide certain basic tools
for atmospherie research. It is
the step which logically follows the
ecquisition of @ radar set (1961-62)
in equippir a program. This
finaneir: ic neeessary in order to
cbtain the larger sums of moncy from
contract and grant gouvrees which axe
requirel for £ield gecearch on the
atmosphorg Tesource.

20,000
2.2 FIB

2,500 2,500

0.30 FiE

equipment)

%,000
(1cdifications
of lerge
Tesearch flums
as structures
under study
&re changed.
Sand and
plastic)



h.

Prof. Sal. Prmense

Capital

Atmospharie Sciences. (eont.)
F.S”E':I% $icld equipment and an
automatic data readout systen is
necled to toke and store observa-
ticns in support of the Lield
projeets. 1lobile equipment contains
the means for getting about. We
necd to sequire two trucks: ome
noinly to perve the radar and molke
it possible to put this eguipment

‘wherever desired; the othar to

gerve as veather gtation wnder all
topographic conditions, ineluding
upper watcrsheds, hence, congtruction
mst be rugged. Imstrmumentation will
be partly of a type to be retained
pexmanently in the station; partly it
is planned to take instruments to
selected sites for limited pericds.
Veasurenents to be taken will be wind,
presgure, temperatinve and humldity near
the grownd, winds ai vpper levels, and
eventually also presgure, temperature

~ and midity ebove the grownd.

Rediation measwrement instrumentation is
necded. Importeant aspects of radiation
affecting, for imstonce, evaporation from
solls and from suow swifaces, renwin to

be discovered. In puxrticular, the role

of ulitraviolet xediation bas not been
cuplored. Yet this may be a very important

.:mctor.

Grovnd Water Tables. Need to expand 8,000 4,500
existing well metwork in certain arcas 1.0 FIE

and to get all d=ta ready for machine

arnlygis on a continuing besis. Tais

would be ecordinated with U.8.G.8. and

other ground water Interests.

Trrigation Vater Mangeement. '13,000 6,000

Lrigecion cysten degisn end mansgoe- 1.5 FIE
went is still done largely by "rule

of thuxh" d=gign criteria vhether it

is summcy or winter irrigation. Need

is ge't"ing more critical for studies

to obt 2 nore effective utilization of

water in & way to minimize dsterioration

of water quality.

5,000
(l"*tm'ials
for sterting
expansion of
network)

3,000
(Materisl
for md.al)



v.

Except for the one item given below, no capital con-
struction funds other than what is already budgeted will be
rceded in 1961-62 or 1962-63. It is expected that more capitel
-castyuetion money will be requested for 1953-64 or 1954-65 for
r.La Foothills Regearch campus facillity; probably on & matching
fund basis. This may total about $%00,000.

Ttems Expension of Main Campus Weather Station (Estimate
$10,000) '

The new weather gtation now being built on the main
canpus will essentially serve the functlons of the old stations:
t0.act as an airways observation station for the U. 8. Westher
Burean.

In the last yeor a facsimile receiving and processing
Locility bhas been acguired which serves both ingtruction and
regearch on the eawpus with the complete set of weather chaxts
and forccasts issued by the Weather Bureau end disseminated by
this mothod. Housing for this facllity is needed. Further, a
central location is neceusary for the storing and maintensnee of
various pleces of equipment. Thcce functions cannoct be sdequately
accoumodated on the Foothills Rescarch campus.

The mew weather station has beon built with the thought
of extension of the building in the background. There is a blenk
wvall for such an cddition, and the bullding is oriented so that
gpace for the addition is laid out. FPowar cutlets, ete., are
alrcady provided for in this wall, and it is merely necesssry to
cut a door. (

Hemee, it is proposed to double, epproximately, the space
of the weather station by building onto the wall which bas been
gonstmwtedwiththnadﬁition in mind. The cost of this will be

10,000

LIST OUTSTANDING ACHIEVEMZNTS DURING 1950-61

The services of two international authcritiea were obtained

a3 additions to thi faculty.

These personnel are:

Dr. Hexrbexrt Richl - University of Chicogo
m‘. v. M. !ﬁwcvjnch - -U- 8' Wcal
Survey

Contracts were let and comstruction was started on the
$1.3 million new Hydraulics and Aercrochanics Isboratories.



The following staff were sent oversecas for consulting
¢ professional coclely conference assignments:

mo Ro Aa Smm - vemm, Italy

Dr. V. M. Yevijevich - Beirut, Icbanon

Dr. A. R. Choxberlain - East Kilbride, Scotlend and
Bogota, Colembia, South Awmerica



VII, ACCOQMPLISEMENTS BY FROJECTS (Rxeluding CSURF Fon-Agricultural
Projecta

Froject 103 -~ Fund 303: Isboratory and Field Study of the

Vortex Tube Sand wap

This project hos been completed. A £inal report was -
publiched in Deccuder 1960.

Project 10% - Fund 303: Mateorolomicel Observations

Climatolegical cbservations eve taken twice daily at
T7:00 a.m. and T:CO p.m. to form the basis for a long-term record
of weather clexents at this gtation. In addition, airwvays
mateorolegical observations are token regularly every odd hour.
All of these observations exe regulaorly made evalleble to
interested parties, including press and radio for public dise-
senination.

A limited emount of time was spent in amalysis of
meteorolegical data in connecticn with studies of snowfall in
the higher elevaticas of Colorado.

Snowfall

Project 10% - Fund 310:; Effect of Cloud Scoding on Rocky Mowntain

This project involves en investigation of enowfall and
the effects of axrtificial ceceding ot the higher elevations of
the Rocky Moumtaina. Daily cbservations of new snow are being
. made at 65 sites cpaced at chout one-mile intervals over Fremont,
Hoosler and V&1l Iasses. Additional atmospheric cbsexrvations are
being made and ortificinl sceding is being carried out with silver
iodide gencratcrs from upwind cites on days seslected at randem.

This proJject is otill in progress. Primcipal result to
date is the ecollection of growlfall and atmospheric data for both
"ertificially cecded" and "unsceded” deys selected et random. A
lorger scmple then preceatly evailsble is required for statistical
arnalysis. Substantizlly higher concentrations of effective ice
nuclei bave been obscrved on deys of geeding.

Cround Water Fluctuations and Theix

- Water levels ere measured with a tepe each spring and
£2ll in cpproximately 250 obscorvation wells (the rajority are
exinting drpication wells) in the South Platte and Arkansas River

.. A few cogtimwus ground-vnter level recorders are in
perction. Blectrical power ccasumption amounts for irrigation
pumping plants are obtained.

: %0 the limited obnervation well network,

Aee- UWn:
growdstuter lo7@ls In eastadn Colernlo were camparsble to the
precodin; yosr WELh gons crgfs cogbinulng their deng time downward
e

trexnd.



Project 105 = Tund 303: Davelopment epd Improvement of Weter
Totovrins Dovieos

Dwingthe past year progress hag been made on the
following phages of the study:

1l.. Design and calibration of trapezoidal fl\mes for
flow measurcment in canals.

2. Evaluation of the Pendvene Floumater.
3. Study of the Cox Floumster.

L. Davelopment of £lumes for flow mensurements on
streams with cteeép gradients.

The trapezoidal flume has been demongtrated superior in
opexration to the Farsball type. A stendard rating aurve was
detcrnined for tropezoidal flumes. Individual calibration of “the
Cox Floumeters moy be necessary for accuracy with five per cent.

Project 107 - Fund 303: Hydraulies Isboratory

The fall velocity £leld of porous particles in a zero-
t'm:bulence anbient £iuid ficld is being investigated both
cheoretically and experdmentally. The experidment phase is about
Mbo start and the theoretical work is to the point that there
is little doubt about being able to solve the case of the leminar

This is & ccrbined f£ield and loboratory investigation
relating to Colorado clays and to their potential for canal and
regervoir gealing purposes.

162 analyses of cleys firom 85 deposits in Colorado have
been corpleted. Initial evaluation of 32 £ield {rials in canals
and rescrvoirs 1n cOlowado has been eccomplished.

Profect 112 - I‘umd. 303: _Resezvch on Artificial and Fatweal
Rech azpge of Crownd Water .'m Colozaco

Woxrk hes been comesutrated primerily in five arcas:
(1) Xiowa Greck Basin, (2) High Plaing, (3) Foumtain Creck
Valloy, (&) Prospect Velley end (5) Mmicipal Water Supplies.

Kicwa Cresk. Test holes were drilled to help define
the oquifer, cnd to provide additionzl cbscrvation wells for the
measurenont of groumd-vwater levels. Pumping tests were conducted
to Jatermine equifer characteristics. Ring infiltration tests
were eonducsted in the stream bottom to determine relative



infiltration rates. A network of 35 walls ere neasured mmth:ly
tiree of these wells avs eguipped uitn agtomatie wmter-level
recorders. A network of 100 cboervation wells is measwred twice
yearly.

Hi Q . TFive clozed-drainage watersheds vere
ingtrurented with s"uaﬁ’ gages and rain gages in the High Plains
of Colorado. Iocal oboowvers, including Soil Consexrvation
pergounel, take the rainfall and rwnoff readings.

Foumtdin Creal Valley. A mathomatical model hes been
developed for the oguiter of uhe Widefield orea of the Fountain
Creck Vo.]._lcy and checked apainst £ield meacurcments. Verious
artificial rechaxge schemes are being tested to determine relative
benefit s to those using ground water from this aguifer.

Prospeet Valloy. Work on the Prospect Valley has con-
sisted primorily of anaiysis of data and preperetion of reporte
and papers.

E”xmieinﬂ,l Yoo Supplies. This study is being conducted
by the U. S. 8. Geolozicadl Survey wmder egreexent with the Experiment
Station. Survey cf 296 Colorado mmmicipalities and commmities of
over 100 population has been completed and reports are im progress.

Project 227 (W-22) - Funds 303, 810, 815: Everoration from Soil
EoLoces in Geams OF G0il ond MiCronateoroiCTical Factors

- Tha effects of gradation and thickness of a mvel milch
on three (3) goil types was stulicd for a variety of embient
conditions in & econtrolled envirorment chamber. The results were
-analyzed using en anzlysis of varionce, and indicate that each of
thase variables produced significant differences.

Project 1412: Tavestisations to Develop Wind Tumel Technioues
for ilzasuring Atmospberie Gaseous Difz?usion in Model Vergtabive
Surfaces

A study of gaseous diffusion within a twrbulent boundary
layer has been initiated in the large wind tummel of the Aero-
mechenies Ioboratory. Desi@:andeonsbructmnhasbmmhted
onthsfolmuingw

1. Mudtiple point saupling system.
2 Two-dimensional gag feod systen.
3. Traversing asscmbly and velocity measwring system.

Dota on gas concentrations dovasiresm from the two-dimensional,
flocr gasegource have been obtained for @ muooth flooxr.



VIII. PUBLICATIONS (Bxelnding CSURF Nen-Agriculturel Projects)

Bittinger, M. W. and Trelease, F. J« Development end Digsipation
of Ground Wator Mownd Bencoth & Spread.ins Basin, poper !
precented at 1960 Winter ASAE Meeting and submitted for
publieation in Agricultural Engincoring.

Bittinger, M. W. and Bornard, J. B., Jr. lMenagement of Colorado’s
Cownd~-Vater Reservoirs, in preparation.

Glover, R. E. and Bittinger, M. W. Drawdown Due to Pumping from
en Unconfined Aguifer, Proc. ASCE, Irvigation and D:ad.nage
Division No. 259%, 8cpt. 1960, pp. 63~70. g

Grant, L. 0. and 8chleusency, R. A. FProgress Report on Cloud
Sceding in Central Colorado. Paper preseanted at the 16th
Anmnual Meeting - Colorado River Forecast Committee,
Scnate Chamber - State Capitol Bldg. - Salt lLake City,
Utah - 10 April 1861.

Grant, L. O. and Schleuvsener, R. A. Gnow and Snowfall Accummilation
Fear Climax, Colorado. FPaper presented abt the Western Snow
Conference and. Columbia River Forecast Comitiee - Epokane,
Vaghington - April 11-13, 1S61.

Gregg, D. 0., lMeyer, E. L., and Moulder, E. A., (U. 8. Geological
Survey) Public Water Supplics of Colorado 1959-60. To be
published as o Genaral Sexies Bulletin by Colorado Experiment
Station.

Parshall, M. Summary of Tl Years of Meteorological Data at the
Colorado Agricultwral Experimont Station, Fort Collins,
1887-1957. Bulletin in ypress.

Robinson, A. R. Vortex Tube Sand Trap, Proceedings Paper No. 2669,
Irrigation and Drainage Division, ASCE, December 1560.

Robinco~, A. R. Study of the Cox Flownster, Report to Board of
> * Cormiggioners, City end County of Demver, Colorado,
CLIGIARRS, Colorado State University, Jenuery 1961.

Robingon, A. R. Study of the Beaver Creck Meesuring Flumes,
Report to Rocky Iitn. For. and Renge Exp. Sts., CER61ARRIO,
Colorado State University, February 1SG61.

gclhilcusener, R. A. and King, L. G. 1%0dification of Bridge Controls
to Simmlate Diwrnal Variation of Temperature, Humidity and
Rodiabics, Agriculturel Engineering 41(7): 450-451, 1961.

Skinner, M. ii. Cround Water Fechurrve end Reumoir Mansgement in
Prospect Valley, Colorado (tm’bﬂuive %itle). M. 8. in
pr“""" wtm -tm' Ez-mmt stﬂﬁ;icn Ddllvuinc

Trelease, F. J. RBenefits of Croumd Water Recharge in Fountain
Creck Valley, Colorado. M. 8. Thepis, 1961.
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