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Proposal 

to 

Technology Transfer 
Office of Water Research and Technology 

U.S. Department of Interior 

Title: Technology Application 

Submitting Agency: Utah Water Research Laboratory and the Utah Center for 
Water Resources Research, Utah State University, Logan, Utah 84322 

Desired Starting Date and Duration of Project: 

October 1, 1977 through September 30, 1979 

Amount of Federal Funds Requested: 

1st year - $30,020 
2nd year - $30,000 

Approved: 

Principal Investigators 

Director, Utah Water Research 
Laboratory and Chairman, Utah 
Center for Water Resources 
Research 

Contracts Officer, Utah State 
University 

. aSl /-~~-+=, ~-~ 
(' C. Earl Israelsen -

Donna H. Falkenborg ~ 
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EXECUTIVE SilllNARY 

Proposal,Title: Technology Application 

Principal Investigators: 

C. Earl Israelsen--Associate Professor of Civil and Environmental 
Engineering 

Frank W. Haws--Research Engineer 
Donna H. Falkenborg--Technical Editor 

Duration of Project and Funds Requested: 

The project will be accomplished in a period of two years beginning 
October I, 1977. Total federal fund requested for the project is $30,000 
for the first year and $30,000 for the second year. ' 

Identification of the Problem and Problem Solution Approach: 

Much of the technology that is produced from research projects is 
published in project reports and forgotten, i.e., it never gets transferred 
to users. A need exists now to transfer technology, to implement it and 
benefit from it, as opposed to simply disseminate information about it. 
The guide produced by the UCOWR Technology Transfer Committee stresses that 
"technology transfer programs should not rely on publication and distribu­
tion alone" but should initiate whatever approach is appropriate to ensure 
that tithe end of the process is application of knowledge to resolve problems." 

In contrast to studying various kinds of transfer mechanisms and the 
relative effectiveness of each, the approach to the problem solution in 
this proposal is to actually transfer technologies from two recently com­
pleted research projects. The effectiveness of transfer mechanisms will be 
indicated by the degree to which the technologies become implemented by 
user groups. 

Research Contribution to Problem Solution: 

The most significant contribution of the proposed work ~vill be the im­
plementation by a selected audience of important research results. A second 
contribution will be the evaluations of the effectiveness of several trans­
fer mechanisms, for implementing these particular types of technology. 

Research Objectives: 

Two specific objectives of the study are: 1) To educate and train 
particular center personnel in the performance of technology transfe't". 
and 2) to actually transfer technology from two selected completed projects, 
and perform pre and post evaluations to determine effectiveness of the 
transfers. 



Research Approach: 

This proposal selects t~vo completed research projects that have pro­
duced transferable technologies of types that are needed and wanted by 
particular audiences, and transfers those technologies to potential users. 
Before and after surveys will be made to determine the degree to which the 
technologies are actually transferred, i.e., implemented by the users. 

Results Users: 

Two different types of user groups will be the technology recipients 
in this proposal. The first includes design engineers, employees of muni­
cipal sanitation departments, and others who may be interested in using 
intermittent sand filters for wastewater stabilization ponds. (Attached 
is a statement from one of the research project leaders relative to the 
interest already expressed by user groups in the available technology. 
Their wanting it and needing it are essential first steps in successful 
transfers of technology.) 

The second group of users includes farm managers and operators, as 
well as all other water users, who may be affected by ion return 
flows. 



WATER RESOURCES i{I:SEM{CH PROPOSAl:. - TITLE I I 
l Sunmw.·ry Sheet) 6. 

Summary information reb.ting to a proposal submitted to 
the Office of Water Resources Research for consjderation 

to Title II of the Water Resources 

Utah Water Research Laboratory and the 
Utah Center for }]ater Resources Research 
UMC 82 -- USU -- Logan, Utah 84322 

Form C-l 

FeST Category: NA 

OWRR Priority Research 

Subject No. NA 

L ,JRefer tc: TTG~"L 

Tyee (Non-Profit, Academic, c:~rporation, etc.): Academic 

, Title 

Technology Application 

C. Earl Israelsen, Frank W. Haws, Donna H. Falkenborg 

________ ~ __ . __ ~_--_-.-.--~ki.M~~.~HI_.~1-'-.~--~----------------------~I~'F-.~-------~~·---___ u _______________ ________ 

Oct. 1, 1977 i Duration of Project Proposed Starting Date: 

Proposed Completion Date: Sept. 30, 1979 : 2 Years, Plus \10. 

"""""",..,S11 ... 'f)"" ... __ ... l!LIIIW ... __ ...... ___ ................ u, .................. _' .... JiIll ... " ... liIIla_.I1'$ ... ·II".8t ... ~ ... ll,.,"_' _'III"""':""" __ ..... ,,·~ ... !lP!i"" .. ""II:I ..... _IJi_JItCi ~.Si;. &<!\IIIi'LIlI 8' lSac'li'11esCi_.J£ iiC''i'\lWJ'!l''~.O'Ol1'.! I(I~ ~ __ <U:44i 

If this research proposal has a relationship to a proposal previously subm tteJ 
to OWRR, indicate the OWRR number of previous proposal: 

IllS ,'1:1'11& J 

TilDe period (from--to dates) during which OWRR should regard the proposal as 
being valid for consideration: 

'I" __ IIid. 'J 1.11: 

Federal Funds Requested for Project: $ 60,000 Dollar value of Kon-Federal 
Contributions (if any) to be Applied to Project Accomplisrunent: 54 867 

• • __ a ''''_'''1 iii IaiiiilM .,Ii If 1 it 'J't ,.. z 

.!:,;;!imate, ~r ... ~:.ars.{ ... ..?! Pro~!~ .... £l;;t)ursement of Funds to Defray Project C~ 
1st Yr. 2nd Yl. 3rd Yr. 4th Yr. Totals 

Federal Funds---

Non-Fed. Contri 
butions---- ----

Totals------------

30,000 

57,433 

30,000 

27,434 

57,434 

lifl.mc! Title and Address of Indivldu,'d Submitting rrop~sal: _.. .. l • ___ ----.: 

Frank IV. Ha,·iS 
Research Engineer and Editor 
UMC 82 USU 
Logan, Utah 84322 

60,000 

114,867 



THtI: AND COST ESTn.lA 1T 
fOR 

Form C-2 
(Page 1 of 2) 

~"':<olF.~lj:o;;lN:A~~· ....... ~~.~A'~~ao&~~/~~~'0.1'.~~~~~1h~~~ .... ~~~~;,;,,~ .. !k\,l~~,W,~~~~.t'.n-.:-~~!Of, ... ~ ... ~rrr..t.)UP.-~-v.:~!!Ii~"!;l;':i-.:~..".It~~· 

Tnis form indica.tes ~ by cost c!1tegori·es J thi:: amounts of FEDEP,AL FUNDS REQUESTE) A~m 
REQUIRED to carry out the ::n~search proj act beloH' and d·escribed in""Qt'h":~r 
descriptive proposal informati.on submitted of Water Resources Research, 

If applicant $5 method of cost distribution is incompatible \..,ith this farm il co:st 
estimate information may be 5t1t forth in a of the applica.nt's choice; provided~ 
ha""ever p that all info:rJ1atbn as re.ql.!ested 01' this form is fully and ad;;quat'~J.y shmm. 

~no;..I~"":bW·"1!>1!-lf.i6.~"):'~~il;'~~X~"¥'~~"""..um"l~¥",,""ft$<::l;tta'l!\\~~"~~*~:<t'.;j:,..~:.,1J.:~~~·~~j~~ 

Project Title: Technology Application 

Principal Investigator: C. E. Israelsen, F. H. Haws t D. H. Falkenborg 

Time Perl~~ Covered by this Time and Cost Estimate: 

Cost Categol'ies 

A Dl·~. AC~_ S-la~ias anA WMnn-' It .\..... 0.,. ~'..... .t 1W ff~c.~-:,::,. y 

Years plus -.:;;..-- Months 

Federal Funds 
Reque'5ted 

Principal Investigator(s)- Q 

Other Professional Res~f~:r.c·h 
Research Assistants; 

- No. Man-Years: - $ 

B. 

c. 

University Students: 
Others:- ~ - - - ~ -

Other5 (technical) - ~ ~ 

Others (non-technical) - - - -

~ NOt) 

- No, 
~ No. 

~ - No.-­
- 0 No. 

Man~Yea:rs: 

Man-Y~ars: 

Man-Yeal"S: 
Man-Years:­
r·!.an-'{C<ll"3 :T.5 

Total Direct Salarie$ Bnd Wages: - - - - - - - - - - - -

Use, Rental or Deoreciation Costs Included as Direct Charpes: 
(Describe fully the baslsusea to a:rrive at these c"sts.;""--

-----, 

--·5;5Tfu-
-q-'717Fr'-~ 

" Uv ... 
~---.-'--.-

$ 14,)1)0 
Q,a"~~~IIU.~If!¥lP:en 

$ 3,408 
~~~~~~ 

0. Non-eiq:rcndable Equipment Items: 1/ (List it~~m5 and attach (;oncise 
narrative jus ti:flcatlons {c;:;:-- -i terns costing over $19000) 

Video Casset_~_e Resorde~_._~ ________ ~ __ . _____ _ 
Video Play-back ___ ~ __ _ 

Video Tap.8_ 

--~----.--.--------

~--.----.----, ------..,....-----'--'--------
Total Non--Bxpendable Equipment Items:- - - - - - - - - - - - $ 1,87S -~~7'~~~~~~~~~<'%~e»-.~~'2'"'~I<",.~~~'~~~?oi-'.~..-.~ V~. W~;:~~~ 

1 Concerning i terns 0 and E of this form b in lieu ot nrccurcm~m t from commercial 
-- sources, Fodaral excess snd itJS SO:.,\;\C.;l'l should~ be used to qbtain required 

""m'''"'-~~,.b!,!S~S=__~~."'_;;;.:ERlj~",;:~~;!~~.~~_~:~:~"::: ___ _ 
(

r' • 

~Ontlnu~ on page 2) (Attach additional $heet~ 2S may he necessary) 



THfE AND COST ESTml\TE - Relatino to Federal f-unds Required 
(Continued--from Page [--of 2)" 

Cost Catc ies 

2/ 

Form C-2 
(Page 2 of 2) 

FcJcra 1 Funds 
Rcques::ed 

~~pendab~e Equip~~.F:ntf Material~. and Suppl ies:-
Draftipg,;;t·;!.Ehics..;:._!':Y~2.:~id<::~~~.r:(~ associated expenses - $ 12 000 
Sertpt an~ m,H.crials for readers thf~ __ "l_t_e_r ____ _ 

Total Expendable Equipment, Material and Supplies! 

F. Travel Costs Included as Direct Charges: (Idontify and 
specify 'purposes of travel) 

Attend conferences' of O\\fRT communicators, 
"'" '*----m-a"7ke v l~si t s as need ed to e v al ua tea t t i t:-u-c""'l-,-e-=s---,a-=n:-:ar-----

Total Travel Costs Included as Direct Charges: - - - - -

G. Other Direct Charges: (Specify--printing, shipping, etc.) 

---------
-$12,500 
~~ 

1,20Cl 

_$ 2,71S 
~~'D)I4II~JjQ W1·~I»!'"l. ,:>!$\Ii~ 

----, ~-.----

Total Other Direct Charges:- - - - - - - - - - - - - -$16,242 
.~ 

H. Indirect Costs: (Explain basis of computation)- - - - - - - - - -

60% S&W 

I, Fee or Estimated Profit: (Explain basis of computation) - - - - - -$ 
~iI!IL~~ 

'.jTAL AMOllNT OF PROJECT COSTS proposecito be paid from 
Federal funds under provisions of P.L. 88-379 as amended- _____ $60,000 

. __ '""'~"''''.lr''1'~ 
·l;~~",~t:«~~~~~"J(~~~~~V~'~~'~'~:W.;~~~~~'~~J~\~\_~j,...,,~~ 

2/ See Footnote }./ s pag£! L . . 

As may be necessary. use additional sheets to supplement this form. 



TIME AND COST ESTlliA TiS FOR 
Form C·~3 

(p B.[;0-ro?-2 ) 

WATER RESOURCES RB;SFl',RCH PROPOSAL - TITLE II - (NON-FEDS-Pu\I, CONTRIBUTIO]lS) 
.. . .- f:1 .. ":Q!!~~~~~.otI\..~r:-·""'~'l~,:.;~;;}. 

~ .. U' b;' .,_ '-: l......... ...-~~~~~~~'~~ ___ "'_~Il "'''''... ...-.. ~_~ ... ~~O/!1I>jOi;~~_~ 

This form indicates, by cost categoriea, the dollar V7-'tlue of NON-FEDERAL CC'ti'1'?.tBUTIONS 
that ~ll be expended to accomplish the research project identified balou, and describ­
ed in other project proposal descriptive information, if ouch projact. i3 appro~rad for 
Federal participation by the Office of Water ResourcBs Resaarch ... 

Reference is r.';,;.'i.de to Budget (BOB) Circular A-7i1 which require~ that il'1stH:.ution;g l'ecabr· 
:Lng Federal research .f.iTants must share. in the research costa on mora than a to!,011 b:.J,sia, 

If applicant; s method of cost distribution is L'1compatible with -this form, coat ea(:;ir!1.at,~ 
information may bo Bat forth in a format. of' tha applicfm't. Ws choico; pr~ided3 hO"rlEl'1lar,9 
that all information as requested by this forn is fully arzd adequately Eho:·m", 

~"~''''''''_'':'''''''R''''~;Y~-=-' _.,a_ ....... _ .. _ ....... n ... a; .... ~df .... __ ... Wi ... m ... m_J>7 ... "''''''~.,,,.JMO_]'~ ... iiii .... • ... .,,.x~ __ ... r. !;_ ...... ""~~~~.'*.~--w.~~ 
ProJec(<; T~t~le: 

. • Technology Application 

Princ2Efl.l In"e3t~~~z C. E. Israelsen, F. H. Hal;<ls, D. H. Falkenborg 

~;;ct" b'y8 th:C;-Tbr~~dc:;';t"' F~~t~;;'-... ~z=x~pl~<':::=i:G;:;J;";-

Cost Cate~ories 
~!iIiR .. ''llii~~.~:e:liOI:!iif~Iii~a;\$'~r ( 1Dl7~:g 

At) Direct Salarie~.2!!g~~, y 
Principal Invest1gator(a)- - ... - - "" No .. 3 1 Ma..11-rrD: 1.5 
Other Professional Research Stai'i'- ... No,,-; Han ... Yrs~· -
Resear-ch ABsi8tfL'tl~Ga: -- .. -., "'01<10 •• 

University Students:, - - - - No" ; Man-Yri'H 
others:- - - - - - - ~ No .. -j Man ... Yrsz---

Others (Technicql) - - - - - - No~----; Man-Yrsl--
Others (Non-technical) - - - - - - •. No .. =:,; Man-Yrs~-'--

TO~L Direct Salaries and Wages: - - - - - - ~ - - -

Non-Federal 
Cant r·:lb~tt. ion3 "'-----

----_.-

T:\... rOt (if 4-.t. 1 d d' h ) (23.5% x 29,900) B" L'.dilployae Bens. l S no" ..... "'1C tl 8. e ... S8W .era : - - ... ~ ... - ....... "" "" 
__ '"""" I" ,.. Do.. _ .. _......-.. _ ... 

c~ Us~~entall or Deprecia~~n COBt~ Included as Direct ~2!~:­
(Describe fully the basis uaed to arrive .at t.i1ase costa,,) 

Do Non-e?Tendal,le Equi~erit Iter.:_~: - - - - - - - - - - - - - - - - - - - $.,.l1.( L~('!iL"" 
a-~",.~"._ ~ u ••• ", . IW "'1'"" P"\lI!''''_ 'l"«fIlMIII"l""eo'1I' ' • ..... ~~~.~,_~~-..... ___ ._ .. "'_~ioO'"",\",._, _"~~ ______ """ _______ 'l'W~' __ "' ___ ' 

II Est.imated.. (Continue on page 2.. Attach additional sheat.s 8S may be nec8ssm:'Y) 



Form C-3 
(Page 

to ~on-FcdcTal Contribu:ions 

1:. Material and 

TOTAL Expendable Equipment, Materials and Supplies-

F. Travel Costs Included as Direct Charges: (Identify and 
specify purposes of travel) 

TOTAL Travel Costs Included as Direct Charges -

G. Other Direct (Specify--printing, shipping, etc.) 

TOTAL Other Direct Charges- - -

H. Indirect Costs: (Explain basis of computation) 

60% of Salaries and Wages 

$ 

Kon FCllL'ral 
Contributions 

----

---_ .. _--

$ "" ........... ra ____ _ 

$ "'om ....... .,., .............. ,"".,.._ .... _. __ 

-TOTAL "j\t,!o'UNT OF PROJECT COS"TS Prop~'s'e'd 'to' b;-P-a""!i-a,.--~f~o-r~b~y-.. -----... -'-----­
Using Contributions from Non-Federal Sources- - - -

~ .. !_ .. ~ .. w .. _.., _ _ ow; ... oI_~ __ ~.,~ 

2/ In lieu of procurement from commercial sources, Federal excess and surplus sources 
should be used to obtain required expendable equipment, material and supplies 

(Attach adeli"tional sheets as may be necessary) 



Form C-4 

SUI>il'4ARI ZED FINANCIAL PLAN - Tl TLf: II RESEARCH PROPOSAL 

ect Title: Technology Application 

E. Israelsen, F. W. Haws, D. H. Falkenborg 

ect costs 
are set more detail, on 2 and C-3. 

~--~--

Federal Funds Non-Federal 
Cost es ted Contributions 

A. Direct Salaries and \vages: 14 500 

3 408 $ 7 1 027 
.. ~-

B. Employee Benefi ts li f not included elsewhere): 

C. Use, Rental, or Depreciation Costs Included 
as Direct Charges: ------- ----- ------- -

D. Non-expendable Equipment Items: 

E. Expendable Equipment, Material, and Supplies: -- -

F. Travel Costs Included as Direct Charges: -- ------

G. Other Direct Charges: ---_._---- $ 16,242 

H. Indirect Costs: ----------------~--------- ------- 8,700 17 , 940 

1. Fee or Estimated Profit: ------ ----- ------------

TOTAL PROJECT COSTS: 60,000 



ESTIMATED Tli'llNG FOR TilE EXPENDXTURE OF SPECIFl ED ,t\MOUNTS OF 
FEDEf~AL FUNDS, AND FOR THE EXPENnrnJRE OF NON-FEDERAL CONTRI­
BUT IONS , TO MEET PROJECT COSTS, DURING TIt-IE PEHTOn TliAT TIlF 

pnOJU:T IS PROGRESS 

Fonn C-5 

In the space below, estimate the times (such as: 1st quarter, 2nd quarter, etc.) 
when Federal funds will be required to meet project costs, and the amounts of such 
Federal funds. Also estimate the times and amounts for expenditure of non-Federal 
contributions, if any. (Educational ins ti tutions and non-profit organi zations may 
obtain quarterly advance payments of Federal funds pursuant to properly prepared 

submitted to OWRR. 

Federal Non-F~deral 

--Time Periods or Dates --
... ..=:.t:IiIJMliA. . - tlol'>II_.i'!oCIliP'p,aaAl III ,o;Pf,_W _ ~QIj-.,aI:'loi~1 ..... 1 IJlllIlINiiIlIlj PI r;f;l;_ 

Funds Contribut~ons -_ .... _ ... _""- ~-~ ...... -
Is t Quarter Oct 1 - Dec 31, 1977 

2nd er Jan 1 - Har 31 1978 7 500 6 85~; 

3rd Quarter Apr 1 - Jun 30, 1978 7 500 6,858 

4th Quarter Jul 1 - Sept 30, 1978 7 500 6,858 

1st Quarter Oct 1 - Dec 31, 1978 7 500 6,858 

2nd Quarter Jan 1 - Mar 31, 1979 500 6,858 

3rd Quarter Apr 1 - Jun 30, 1979 500 6,858 

l~th Quarter Jul 1 - Sept 30, 1979 7,500 6,861 



TECHNOLOGY APPLICATION 

Duration 

This proposed study will be accomplished in a two year period from 

October 1, 1977 to September 30, 1979. 

Relevance 

The 1971 Congress amended OWRT's enabling legislation with a charge 

to emphasize the effective use of the water resources research information 

produced by the OWRT program. Specifically, the amendment provided for: 

1. Scientific information dissemination. This was to include: 

a. Identifying potentially significant research 

b. Assembling information on significant research 

c. Interpreting results and coupling solutions to water re­

sources problems. 

2. Improved communications regarding the results of significant 

research. 

3. Evaluating the effectiveness of research and the communication 

process as an aid in the solution of practical problems. 

4. Training qualified persons in the performance of scientific 

information dissemination. 

The intent of Congress is clearly directed toward the economic pay­

off of the research effort. The public investment in research should re­

sult in practical solutions to water resources problems and the "know-hmv" 

or the "how to" presented in such a way that those in need of a solution 

can and do readily adopt or adapt the new methods into their own economy 
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and be benefited thereby. Technology transfer is the term used to describe 

this process of taking a technical method of achieving a practical purpose 

out of the realm of the researcher and making it available or "transferring" 

it to the practitioner or user. The term "transfer" implies that the user 

has actually adopted or put into use the new knowledge or skill which the 

researcher provided. 

Congress recognized that too much of the research effort was directed 

toward the exchange of scientific knowledge or research findings and not 

enough toward technology transfer. Completion reports of projects and 

their published results in sophisticated scientific journals, both of which 

have very limited audiences, are counter-productive to technology trans­

fer. Unfortunately, this system is favored by academic institutions and 

a researcher gains little personal stature by contributing to more t<7idely 

read non-technical journals or to those means by which his contributions 

to society could be effectuated. 

There is a need therefore, to establish at the State Centers, capa­

bilities that make planned and concerted efforts toward technology transfer. 

Two major benefits can be seen in developing such programs: 

1. The practical aspects of current research can be placed within 

the reach of the user, and 

2. Future research can be directed to those problems of water 

resources which seem to have the greatest social need and for 

which a prac~ical solution can be implemented. 



3 

Objectives 

The objectives to be accomplished during this proposed study are: 

1. To educate and train particular center personnel in the perfor­

mance of technology transfer. 

2. To actually transfer technology from two selected projects, 

and perform pre and post evaluations to determine effectiveness 

of the transfers. 

Procedures 

It is recognized that technology transfer will require persons with 

broad technical backgrounds in water resources and ,-lith experience in 

practical resources problems. We have such persons presently on the staff, 

but they lack experience in the communicative skills of technology trans­

fer. The training of those individuals to become transfer specialists 

will best be done by Tlhands on" experimentations with transfer techniques. 

Several completed projects will be analyzed for potential transfer 

possibilities. Techniques of transfer will then be chosen 1:..rhich best fit 

the type of user audience for which the research was intended. Actual im­

plementation of the techniques will then begin with a pre-evaluation of 

the present uses and attitudes of the audience. '/hen transfer" is deemed 

to have been completed a post evaluation will be made. 

Technology selected for transfer will be some that was developed for 

particular audiences and for which different transfer techniques can be 

applied. At least the two following types of technology will be included. 



1. That for a technical user audience which ,.,ould most readily 

respond to a "how toll manual of practice. 

4 

2. That for a non-technical administrative audience which requires 

an attitude change toward water resource problems. 

In addition to these efforts, we will continue to publish a quarterly 

newsletter and a semi-annual information bulletin which are directed to 

general audiences to create awareness of water resource problems. Hope­

fully these will generate feedback so that further research can be directed 

to specific problems and other communication means generated to complete 

the transfer process. 

A USU Center project has developed technology of the kind that fits 

into category (1) above. It includes the use of an intermittent sand fil":' 

ter for cleaning up the final effluent from sewage treatment plants. This 

new process is currently being evaluated in three different geographic 

areas of the United States and also in Australia. We propose to transfer 

this technology to consulting engineers and municipal sanitation depart­

ments by means of a "how toll manual which will provide step-by-step de­

tails of installation and maintenance. 

A colleague who assisted in the development of the sand filtration 

technology has already received numerous verbal and written expressions 

of interest in this system which indicates that others throughout the 

country would like to be able to implement similar systems in their own 

areas. A receptive audience is a great assist in effecting a transfer of 

technology. 

In order that some measure may be made of the degree of transfer that 

has taken place of this particular technology, before and after surveys 

will be made of selected user groups. 
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The second "technology package" selected for transfer includes 

management and operational practices for controlling quality and quantity 

of irrigation return flow. Successful transfer of this type of informa­

tion will require attitude changes in people, and probably cannot be 

accomplished with a manual. We would like to try some innovative approaches 

here that have proved successful in other fields, but which to our knowledge 

have not been tried in the engineering field. One of these methods con­

sists of using a reader's theater coupled with audio-visual presentations 

to small select audiences. This technique is presently being used by 

some University staff members for teaching proper nutritional care to 

senior citizens in the community and is proving quite effective. These 

same staff members have expressed an interest in working with us in using 

the same method to help us effect a transfer of water-related technology. 

The technology we have selected would lend itself nicely to this particular 

method. 

Other methods to be considered will include field demonstrations for 

selected audiences, and workshops wherein participants discuss and use the 

practices. 

As indicated previously, before and after studies will be made in order 

to have some basis for estimating the effectiveness of the transfer method. 
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Related Work 

The Utah Center for Water Resources Research has long been committed 

to attempting to transfer technology derived from its research program. 

Progress is being made and some successes have been noted) but many 

. alternative approaches and ideas are to be implemented as funds 

become available. Our technology transfer activities have included the 

follmving: 

Cloud seeding technology: and means of seeding clouds for the 

purpose of increasing ion have been studied at the Utah Water 

Research Laboratory since the mid 1960s. Included in these studies ,vere 

determinations of when and where to seed for optimum results and evaluations 

to determine overall effectiveness. Over the years, numerous meetings 

have been held with state and local leaders to explain to them the methods 

and results of cloud seeding. Slide shows have been presented in public 

meetings to assist in answering ions from citizens. 

The success of the transfer of this particular technology through 

public and individual contacts is apparent in the fact that the southern 

12 counties in the State of Utah have seeded their areas for the past four 

years, and last year were joined by the northern half of the state and 

southern Idaho. The citizens themselves voted to implement seeding pro-

grams, and they are 

equipment and technical 

clouds--almost a 100 

that 10 years ago was 

for them themselves. They hire the necessary 

and are now completely involved in seeding 

acceptance and implementation of a technology 

scoffed at. 
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Compu~er modeling: A computer model was developed for determining 

the adequacy of existing community culinary pipeline networks, and design 

requirements for expanding them to accommodate additional home hookups. 

Short-courses were conducted at the university to which interested poten­

tial users were invited, and they paid their own way. Users included 

design engineers from public and private concerns, community mayors, and 

city councilmen responsible for water. They were invited to bring their 

own problems with them, and were shown how to use the computer to obtain 

solutions. Even those "!;\Tho were unfamiliar with computers were able to 

follow the outlined step-by-step procedure for obtaining answers to their 

questions. The program remains in the computer where those who were 

trained at the seminars can continue to use it on a continuing basis for 

solving water and pipeline problems that may arise. 

Publicat The Utah Center publishes a newsletter four times a 

year, and a special bulletin twice a year, as a means of transferring 

information to those who may need and use it. (A copy of each of these 

is included with this proposal.) The special bulletin on the Great Salt 

Lake is an attempt to translate results of numerous technical research 

projects into language that can be understood and enjoyed by laymen. 

Audience survey: A questionnaire (copy enclosed with proposal) was 

sent to several thousand potential users of UWRL and Center publications 

to attempt to determine their interests related to water, and to ask for 

suggestions as to hmv ~\Te could better serve them and meet their needs. 

Another source that we use for this kind of guidance and information is 

a specially-appointed advisory group made up of knowledgeable and prominent 

leaders in the state. Their inputs and suggestions together with those 



received from state and agencies within the state, assist us in 

structuring our research program to best meet the needs of those whom 

we're obligated to serve. 

Publication and Information Dissemination Plan 
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The results and evaluation of this study will be shared with the 

other centers throughout the United States and a final completion report 

sent to OWRT. In addition, the transfer products developed for specific 

projects will be shared and critical comments sought from any interested 

respondents. 

Principal Investigators 

The following members of the Utah State University professional staff 

will serve together on the project as co-principal invest 

C. Earl Israelsen - Associate Professor 

Frank W. Haws - Research Engineer 

Donna H. Falkenborg - UWRL Editor 

A detailed resume of each of these investigators appears in the 

appendix. 

Training Accomplishments 

Information gained from this study will assist u~RL personnel in 

becoming more effective in transmitting research results to potential 

user groups, and in assisting them to implement the same. 
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Appendix 



C. EARL ISRAELSEN 

Associate Professor 
Utah Hater Research Laboratory 

Utah State University 

Date and Place of Birth 

April 21 , 1928 Hyrwn, Utah 

Degrees 

B.S. Utah State University, Logan, 
Ph.D. University of Arizona, Tucson, 

Fellowships and Honors 

Utah, 1959 
Arizona, 1968 

NDEA (Title IV) Fellm., Department of Hydrology, University of 
Arizona, 1963-66 

Nember, Sigma Tau, Honorary Engineering Fraternity 

Professional Societies 

American Society of Civil Engineers, Nember 
American Society of Agricultural Engineers, Hember 
American Geophysical Union, Hernber 
American Association for the Advancement of Science, Hember 
International Hater Resources Associates, Hember 

Language Proficiency 

English - Native Language 
Spanish: Speaking, reading, \.riting, understanding: good 
Dutch: Speaking, reading, writing, understanding: good 
Portuguese: Understanding and reading: fair 
German: Understanding and reading: fair 

Professional Experience 

1960-1963 Assistant Research Engineer, Engineering E}~eriment 
Station, Utah State Univers ,Logan, Utah. 

1966-1968 Research Engineer, Utah Hater Research Laboratory, 
Utah State University 
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1968-present Associate Professor, Civil and Environmental Engineering, 
Utah State University. 

1968-1970 Executive Secretary, Utah Center for Hater Resources 
Research, Logan, Utah. Also co-director Atmospheric 
Hater Resources Project (l,~eather :Uodification), Utah 
Hater Research Laboratory, Utah State University. 



1970-1972 Director, Inter-American Center for the Integral 
Deve of Land and Hater Resources (CIDIAT) 
Merida, Venezuela. 

1972-1973 Associate Professor, Intenlational Programs and 
Studies Office, Utah State 

1973-present Associate Professor, Utah Hater Research Laboratory, 
Logan, Utah. 

Research Projects 

Model Study for Utah Hater and Pmver Board of Red Creek Spillway 
and Stilling Basin. 

Nodel Study for Utah Hater and Pm.;er Board of lvoodruff Narrm.;s 
Spilhvay and Outlet Horks. 

Hodel Study for Utah Hater and Pmver Board of Porcupine Spilhlay 
and Stilling Basin. 
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Designing and Aerial Application for Evaporation-
Reducing Chemicals for U.S. Bureau of Reclamation. 

Designing and Test of Prefabricated ion Structures for 
United States Steel Corporation. 

Preparation of Historical Information and Bibliography of \veather 
Hodification Studies in Various Selected Locations. 

Atmospheric Hater Resources in Utah, 
Sponsored by U.S. Bureau of Reclamation. 

Nodification) 

Capacitance Method for Sediment Sensing in Streams, Sponsored by 
Agricultural Research Service. 

l~aste Load Allocation Study of the Bear, Sevier, and Virgin River 
Bas ins in Utah. 

Stabilization and Revegetation of Surface Nine Spoil Dumps. 

Erosion Control High,vay Construction. 

Preparation of Architect's Planning Guide for addition to Utah Hater 
Research Laboratory. 

Design Criteria for Rural Domestic \.Jater Inventory. 

Inventory Related to Hater Quality Objectives--Bear River Basin. 



Pub licat ions 

Individual Authorship 

Reliab of Can-Type itation Gage Neasurements, Utah \-later 
Research Laboratory, Utah State University, , Utah, 1967. 

Feasibility Study of a Capacitance i-1ethod for Nensuring Concen­
trations of Suspended Sediment in Hater, Utah Hater Research 
Laboratory, Utah State University, Logan, Utah, July 1968. 

The Effects of Suspended Sediment, Temperature, Frequency, and 
Dissolved Salts on the Dielectric Properties of Water, Ph.D. 
Dissertation, The University of Arizona, TUCSOQ, Arizona, 1968. 

CIDIAT-completion report of the activities of Utah State University 
on the CIDIAT project of the Department of Regional Development of 
the OAS, 1964-72. Utah State University, Logan, Utah. 1973. 

Joint Authorship 
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Hodel Analysis of Red Creek Spilhvay and Stilling Basin, Engineering 
Experiment Station, Utah State University, , Utah. (Himeo) 
1960. (.vith Gordon U. Flammer) 

Hoodruff Narrows Spilhvay and Outlet Horks-A Hodel Analysis 
Engineering Experiment Station, Utah State Univers ,Logan, Utah. 
(Himeo) Augus t 1961. (with Gordon H. Flawmer) 

Porcupine Dam--Spilhvay and Stilling Basin Hodel Study, 
Experiment Station, Utah State University, Logan, Utah. 
Nay 1961-July 1961. (with Gordon H. Flammer) 

Engineering 
CHimeo) 

Prefabricated Irrigation Structures-Design, Development and Field 
Evaluation, Engineering Experiment Station, Utah State University, 
Logan, Utah. October 1961. (with Guy O. Hoodward) 

Aerial Application of Evaporation-Reducing Chemicals, Engineering 
Experinent Station, Utah State University, Logan, Utah. 1963. 
(with Vaughn E. Hansen) 

Evaporation Reduction on Reservoirs. Proc. fUrrer. Soc. of Civil 
Engineers, Jour. of Irrig. and Drain. Div., Vol. 91, No. IR1, Proc. 
Paper 4262, Harch 1965,. pp. 93-98. (vith Vaughn E. Hansen) 

Feasibility Study of a Capacitance-Type Sediment-Sensing Device. 
Utah Hater Research Laboratory, Utah State University, Logan, Utah. 
November 1967. (~vith Duane G. Chad,v:ick) 

USU Telemetering Precipitation Gage NeDwrk, Utah I'later Research 
Laboratory, College of Engineering, Utah State University, Logan, 
Utah. 1969. (with Don L. Griffin) 
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The Characteristics and Pollution Proble,ns of Irrigation Return Flm.J, 
U.S. Dept. of the Interior, H]PCA, prepared by Uta"l State University 
Foundation~ Hay 1969 (multiple authorship) 

CIDIAT-The First Six Years, Nerida, Venezuela, 1972. (Hi th 
Cesar Garces) (in Spanish) 

Planning for Water Quality in the Bear River System in the State 
of Utah (5 volumes). Utah Hater Research Laboratory, Utah State 
University, Logan, Utah. },Iarch 1974 (multiple authorship) 

Planning for Hater Quality in the Virgin River System in the State 
of Utah (5 volumes). Utah Hater Research Laboratory, Utah State 
University, Logan, Utah. Harch 197[. (multiple authorship) 

Planning for Water Quality in the Sevier River System of the State 
of Utah (5 volumes). Utah Water Research Laboratory, Utah State 
University, Logan, Utah. Harch 1974 (multiple authorship) 

Slope Stability of Overburden Spoils Dumps from Surface Phosphate 
Nines in Southeastern Idaho, Utah Hater Research Laboratory, Utah 
State University, Logan; Utah. April 1974. (with Roland H. Jeppson 
and Robert H. Hill) 

Utah \.Jater Research Laboratory, Architectural Design Program for the 
Completion of the Facility, Utah State University. DeceJ:l1ber 1975. 

Erosion Control During High,,,ay Construction: 
Vol. I Final Report 
Vol. II Manual of Erosion Control Principles and Practices 
Vol. III Bibliography of Hater and Hind, Erosion Control 

References 

Utah Hater Research Laboratory, Utah State University, Logan, Utah, 
April 1976. (multiple authorship) Published by the Transportation 
Research Board, National Academy of Sciences. 

Inventory Related to Hater Quality Objectives, Bear River Basin Type 
IV Study, Idaho-Utah-HYOIning, Utah Water Research Laboratory, USU, 
Logan, Utah. August 1976 (multiple authorship) 

Design Criteria for Rural Domestic Hater Systems, Utah Hater Research 
Laboratory, Utah State University, Logan, Utah. March 1977. 

Papers 

. An Approach to Detennining the State of the Art of Controlling 
Erosion During Highway Construction, presented at the 5th Conference 
of the International Erosion Control Assoc., Sacramento, California. 
February 19 7l,. 
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Erosion Control During Highway Construction, presented at the 60th 
Annual Heeting of the American Association of State Highuay and 
Transportation Officials (Al\SHTO), Detroit, Hichigan. November 1974. 

Erosion Control Techniques in Reclamation of }1ined Lands, presented 
at Annual Meeting of Hineral Haste Stabilization Liaison Conmittee, 
Vail, Colorado. August 1975. 
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FRA.1qK W. HAWS 

Research Engineer 
Utah Water Research Laboratory 

Utah State University 

Date and Place of Birth 

June 10, 1924 

Degrees 

B.S. 
M. S. 

Experience 

1953-57 

1957-64 

1964-
present 
1967-

. Logan, Utah 

Utah State University, Logan, Utah, 1946 
Utah State University, Logan, Utah, 1965 

Irrigation Engineer, Research, Agricultural Research 
Service, USDA, Logan, Utah 
Research Associate, Utah Agricultural Experiment 
Station, Logan, Utah 
Research Engineer, Utah Water Research Laboratory, 
Logan, Utah 
Participant in NSF sponsored short-course on Remote 
Sensing of Environment, University of Michigan, Ann 
Arbor, Michigan 

Major Research Projects 

Lining of Irrigation Canals and Reservoirs 
Developing a State Water Plan 
Hydrologic Inventories and Land Use Study 
Evaluation of Remote Electromagnetic Sensors for Detecting 

Transpirational Water Use by Plants Subjected to Various 
Foliar Chemical Treatments Designed to Reduce Transpirational 
Losses 

A Study of Water Institution in Utah and their Influence on the 
Planning, Developing, and Managing of Water Resources 

Urban Storm Runoff Inlet Hydrograph Study 

Consulting Experience 

1957-61 
1964 
1962-present 
1965-6'1 
1969 

1970-71 
1971-

Logan River Water Users Association, Logan, Utah 
Richmond Irrigation Company, Richmond, Utah 
Logan Cow Pasture Irrigation Company, Logan, Utah 
United Park City Mining Company, Salt Lake City, Utah 
Expert Witness before Local Groundwater Board for 
Bannock County, Idaho 
A consortium of 5 water companies in Northern Utah 
Expert witness in two court trials involving move­
ment of ground\vater through alluvial fill 

15 
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Professional and Scientific Societies 

American Society of Agricultural Engineers 
American So of Civil 
Sigma Xi 
National Society of Professional Engineers 
Utah Society of Professional Engineers 
American Society of Photogrammetry 

Accomplishments, Honors, etc. 

Secre , 
Secretary , 
President, 
Registered 

Pub licat ions 

ASAE Rocky Mountain Section, 1962 
USPE, Northern Utah Chapter, 1963 
USPE, Northern Utah Chapter, 1965 
Professional Engineer, Utah 

Individual Authorship 

Annual Report of Logan River Hater Commissioner. Report to the 
State Engineer. 4 Volumes - 1961, 1962, 1963, 1964. 

Summary Report on Project 211, Lining of Irrigation Canals and 
Reservoirs, UAES Typescript. 1964. 

A Critical Analysis of Water on Logan River Report. Utah 
Hater Research Laboratory, Logan, Utah. 1967. 

Hydrologic Inventory of the Heber River Drainage Area. Report 
No. PRWG40-6. Utah Water Research Laboratory, Logan, Utah. 1969. 

Hydrologic Inventory of the Bear River Drainage Area. Report No. 
PRWG40-7. Utah Hater Research Laboratory, Logan, Utah. 1969. 

Hater Related Land Use in the Bear River Drainage Area. 
No. PRWG40-2. Utah Hater Research Laboratory, Logan, Utah. 1969. 

Water Related Land Use in the Weber River Drainage Area. Report 
No. PRWG40-4. Utah Water Research Laboratory, Logan, Utah. 1970. 

A Study of ~Jater Institutions in Utah and their Influence on the 
Planning, Developing, and Managing of Water Resources. Utah 
Water Research Laboratory Report PRWG79-1, Logan, Utah. 1973. 

A Study of Alternative Hethods to Hodernize '-later Institutions 
and Eliminate Problems of Hultiple Jurisdiction and Conflicting 
Objectives. Utah Water Research Laboratory Report PRl-1G122-1, 

Utah. 1975. 

16 
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Joint Authorship 

Plastics Prevent Water Loss. Utah Farm and Home Science. 17(2):40-41, 
48. June 1956. (with C. W. 

Plastic Film for Controlling Seepage Losses on Farm Reservoirs. 
Bul. 391, UAES, 18 pp. July 1956. (with C. W. Lauritzen) 

Asphalt - Burlap Linings for Canals and Reservoirs. Ag. Eng. 40(6): 
340-342, 244. June 1959. (with C. W. Lauritzen) 

New Slip Form Uses Free-Flow 
23(3), September 1962. (with C. W. 

Farm and Home Science. 

Using Remote Infrared Sensors to Detect Changes in Noisture Con-
ditions on Natural Watersheds. No. CWRR-14a-1. Utah Center 
for Water Resources Research. 1967. (with Ralph D. Briscoe) 

Water Related Land Use in the Utah Lake Drainage Area. 
PRWG40-1. Utah Water Research Laboratory, Logan, Utah. 
(w"ith M. Leon Hyatt) 

Report No. 
1968. 

Spectral Infrared Reflection Measurements from Natural and Treated 
Aspen Forests. Report No. Qf'RR-14-4. 1969. (with Ralph D. Briscoe 
and Allan Steed) 

Hydrologic Inventory of the Utah Lake Drainage Area. Report No. 
PRWG40-3. Utah Water Research Laboratory, Logan, Utah. 1969. 
(with Gaylord V. Skogerboe, M. Leon Hyatt, and Lloyd H. Austin) 
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OONNA H. FALKENBORG 

Editor 
Utah Ifater Research 

Utah State Univers 

Date and Place of Birth 

May 18, 1941 

Degrees 

B.S. 

Experience 

1961-63 

1962-63 

1963 

1963-65 

1965-
present 
1969-
present 

Honroe, Utah 

Utah State Univers Utah, 1963 

Assistant Editor, Tremonton Leader newspaper, 
Tremonton, Utah (summers) 
Edi tor, Student Life newspaper, Utah State 
University, Logan, Utah 
Part-time, News Assistant, Ne,.;rs Bureau, Utah State 
University, Logan, Utah 
Editorial Associate, The Improvement Era 
magazine, Salt Lake City, Utah 
Editor, Utah \.)'ater Research Laboratory, Utah 
State University, Logan, Utah 
Editor, Aquarius, bimonthly ne,.;rsletter of the 
Utah Center for Water Resources Research and Utah 
Water Research Laboratory 

Professional and Social Organizations 

National Press Women's Association 
Kappa Delta Sorority 

Accomplishments, Honors, etc. 

1960 
1961-62 
1962-63 

1962-63 

1967-69 

1975-76 

Publications 

Top Freshman Journalist Award 
Nember, Spurs, Sophomore Service Organization 
Listed in "Who's Who in American Colleges and 
Universities' , 
Hember, Sigma Phi Eta, Senior Homen's Honorary 
Society 
Publicity Chairperson, Cache County Unit, American 
Cancer Society 
Chairper30n, USU Editors Council 

Individual Authorship 

Smiths, Youngs, and Vermont. The Era, November 1964. 
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Spiritual Gifts. The Improvement Era, November 1965. 

Samoa. TIle Improvement Era, March 1966, Spanish translation, 
Liahona, October 1966. 

USU's Summer Rainmakers. Outlook. September 1972. 

Joint Authorship 

The Great Salt Lake, Hub of Utah's Water Development. Utah 
Science. March 1967. (with Jay M. Bagley and Gaylord V. 
Skogerboe) 

Modeling the Eutroph~cation Process. Proceedings of a Workshop held 
at Utah State University, Logan, Utah, September 5-7, 1973. PRI.JG136-1, 
UWHL. November 1973. (with E. Joe Middlebrooks and Thomas E. Haloney) 

Upgrading Wastewater Stabilization Ponds to Meet New Discharge 
Standards. Proceedings of a Symposium held at Utah State University, 
Logan, Utah, August 21-23, 1974. PHWG159-1, ill~RL. November 1974. 
(with E. Joe Middlebrooks, Ronald F. Le't.,is and Donald J. Ehreth) 

Biostimulation and Nutrient Assessment. Proceedings of a \~orkshop held 
at Utah State University, Logan, Utah, September 10-12; 1975. PRI'[G168-1, 
UWRL. November 1975. (,.,ith E. Joe tliddlebrooks and Thomas E. Maloney) 

Colorado Hiver Basin Modeling Studies. Proceedings of a Seminar held 
at Utah State University, Logan, Utah, July 16-18,1975. mJRL. March 
1976. (with Calvin G. Clyde and J. Paul Riley) 

Watershed Management on Range and Forest Lands. Proceedings of the 
Fifth t~orkshop of the United States/Australia Rangelands Panel, Boise, 
Idaho, June 15-22, 1975.UWRL. thrch 1976. (with Harold F. Heady and 
J. Paul Riley) 

Books 

Modeling the Eutrophication Process. Ann Arbor Science, Ann Arbor, 
Hichigan. 1974. (1.,ith E. Joe Hiddlebrooks and Thomas E. Haloney) 

Biostimulation and Nutrient Assessment. Ann Arbor Science, Ann Arbor, 
Hichigan. 1976. (with E. Joe }tiddlebrooks and Thomas E. Maloney) 

Publications Edited 

Proj ect Reports 
Occasional Papers 
Proceedings 

220 
8 
8 
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