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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD 

In the Matter of ) 
) 

PRIVATE FUEL STORAGE, L.L.C. ) Docket No. 72-22-ISFSI 
) 

(Independent Spent Fuel ) 
Storage Installation) ) 

NRC STAFF'S RESPONSE TO 
APPLICANT'S MOTION FOR SUMMARY DISPOSITION OF 
UTAH CONTENTION M - PROBABLE MAXIMUM FLOOD 

INTRODUCTION 

Pursuant to 10 C.F.R. §2.749(a), the NRC Staff ("Staff") herewith responds to 

"Applicant's Motion for Summary Disposition of Utah Contention M - Probable Maximum Flood" 

("Motion"), filed on June 28, 1999, by Private Fuel Storage L.L.C. ("Applicant" or "PFS"). For 

the reasons set forth below and in the attached Affidavit of Dr. Steven R. Abt ("Abt Aff. "), the 

Staff submits that all issues pertaining to the Applicant's analysis of the probable maximum flood 

("PMF") for its proposed ISFSI site have been resolved, and there no longer exists a genuine 

dispute of material fact with respect to Utah Contention M. Inasmuch as these issues have been 

resolved, the Applicant is entitled to a decision in its favor on this issue as a matter of law. The 

Staff therefore supports the Applicant's Motion and recommends that it be granted.
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BACKGROUND 

Contention Utah M ("Probable Maximum Flood") was filed by the State of Utah on 

November 23, 1997.1 As admitted by the Licensing Board on April 22, 1998, the contention 

states as follows: 

CONTENTION: The application fails to accurately estimate the 
Probable Maximum Flood (PMF) as required by 10 C.F.R.  
§ 72.98, and subsequently, design structures important to safety are 
inadequate to address the PMF; thus, the application fails to satisfy 
10 C.F.R. § 72.24(d)(2).  

1. The Applicant's determination of the PMF drainage area to 
be 26 sq. miles is inaccurate because the Applicant has 
failed to account for all drainage sources that may impact 
the ISFSI site during extraordinary storm events.  

2. In addition to design structures important to safety being 
inadequate to address the PMF, the consequence of an 
inaccurate PMF drainage area may negate the Applicant's 
assertion that the facility area is "flood dry. ,2 

In support of this contention, the State asserted that the Applicant's PMF analysis incorrectly 

determined a drainage area in the site vicinity of 26 square miles; that the actual drainage area 

exceeds 240 square miles; that the Applicant failed to account for potential drainage sources 

during extraordinary storm events; and, as a result, "the Applicant's figures for the 100-year flood 

and the PMF are undervalued by at least a half' (Utah Contentions at 96). Further, the State 

asserted that this failure to properly calculate the PMF results in the proposed diversion berm 

' "State of Utah's Contentions on the Construction and Operating License Application by Private 
Fuel Storage, LLC for an Independent Spent Fuel Storage Facility" ("Utah Contentions"), dated 
November 23, 1997, at 96-97.  

2 Private Fuel Storage, L.L.C. (Independent Spent Fuel Storage Installation), LBP-98-7, 47 NRC 

142, 191-92, 253-54 (1998).



being under-designed and renders suspect the Applicant's assertion that the facility is "flood-dry" 

(Id. at 96-97). Further, the State asserts that this deficiency may adversely affect the operation, 

maintenance and safety of the proposed facility; may result in flood water "curling" around the 

proposed berm; may result in flooding or wash-out of the access road (which would preclude 

operations or emergency personnel from getting access to the site, thus affecting the Applicant's 

ability to cope with emergencies); may lead to "translation motion" of the storage pad and building 

foundations, resulting in possible structural damage or failure; and may result in the transportation 

of onsite contaminants to offsite soils and surface waters (Id. at 97).  

In sum, the State asserted that the Applicant's failure to properly calculate the PMF results 

in a failure to satisfy 10 C.F.R. § 72.24(d)(2) (adequacy of structures, systems and components 

important to safety to withstand the "consequences of accidents, including natural and manmade 

phenomena and events"), and 10 C.F.R. § 72.98 (identification of regions around an ISFSI site);3 

and that PFS' failure to properly estimate the PMF could lead to a violation of 10 C.F.R.  

§ 72.24(k) (emergency plans) and § 72.24(l) (effluent releases).  

In its motion for summary disposition of Utah Contention M, PFS asserts that the issues 

raised by the contention have been resolved, and that there is no longer any basis for litigation of 

the contention. Specifically, PFS states that it has revised its PMF analysis, in response to the 

SWhile Contention Utah M cites 10 C.F.R. § 72.98 (a siting regulation), it omits reference to 
10 C.F.R. § 72.122(b), which establishes design criteria for the protection of structures important 
to safety against environmental conditions and natural phenomena, including floods. See "NRC 
Staff s Response to Contentions Filed by (1) the State of Utah, (2) the Skull Valley Band of Goshute 
Indians, (3) Ohngo Gaudadeh Devia, (4), Castle Rock Land and Livestock, et al., and (5) the 
Confederated Tribes of the Goshute Reservation and David Pete," dated Decemb~er 24, 1997, 
at 34 n.35.



-4

State's concerns and the Staffs Requests for Additional Information ("RAIs") dated December 10, 

1998, and that it has addressed each of the concerns identified in this contention. Specifically, 

PFS states that it has revised its PMF analysis to calculate a drainage area of 270 square miles 

instead of the 26 mile area it had used previously, and that it has included other conservative 

assumptions suggested by the Staff, resulting in a revised PMF that is more conservative than the 

PMF estimated by the State; in this regard, PFS asserts that the State calculated a PMF of 

64,500 cfs, whereas PFS calculated a PMF of 85,000 cfs and that it designed its flood protection 

structures accordingly (Motion at 3-5). Further, PFS asserts that the State's responses to PFS' 

discovery requests show that the State concurs that PFS' revised PMF analysis uses an appropriate 

drainage area and is acceptable -- except as to one issue (time of concentration), which PFS states 

does not materially affect the PMF calculation since its effect is bounded by PFS' use of an overly 

conservative infiltration rate in its analysis (Id. at 5 and n.7).  

In sum, PFS asserts that under its revised calculation, "[t]he site will remain flood-dry, 

as flood protection structures will be designed to address this conservatively estimated PMF, and 

therefore the PMF will not impinge or threaten 'design structures important to safety'" - which 

it identifies as the fuel casks, fuel canisters, storage pads and canister transfer building (including 

components located inside the building) (Id. at 3, 9). PFS states that flood waters during a PMF 

will not reach the site, and that the flood level will remain 5.3 to 6.2 feet below the site elevation 

(Id. at 6). PFS further states that its access road is designed to withstand the 100-year flood and 

may be over-topped by the PMF - which is acceptable since the road is not a structure that is 

important to safety (Id. at 6, 8-9). Finally, PFS describes its proposed construction of a north

south flood diversion berm to the east of the site, which is intended to protect the site from flood
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water diverted by its access road; PFS states that this berm will be at least one foot above the 

elevation of the accumulated waters, based on a PMF of 85,000 cfs, and that it will not be 

breached by the access road, which will pass up and over the berm (Id. at 6, 7). Accordingly, PFS 

concludes that its revised PMF analysis renders the State's concerns moot, and that it is entitled 

to summary disposition of this contention as a matter of law (Id. at 3, 4-5).  

For the reasons set forth below and in the attached Affidavit of Steven R. Abt, the Staff 

supports the Applicant's Motion and recommends that it be granted.  

DISCUSSION 

A. Legal Standards Governing Motions for Summary Disposition.  

Pursuant to 10 C.F.R. §2.749(a), "[a]ny party to a proceeding may move, with or without 

supporting affidavits, for a decision by the presiding officer in that party's favor as to all or any 

part of the matters involved in the proceeding. The moving party shall annex to the motion a 

separate, short, and concise statement of the material facts as to which the moving party contends 

that there is no genuine issue to be heard." In accordance with 10 C.F.R. §2.749(b), when a 

properly supported motion for summary disposition is made, "a party opposing the motion may 

not rest upon the mere allegations or denials of his answer; his answer by affidavits or as 

otherwise provided in this section must set forth specific facts showing that there is a genuine 

issue of fact." 4 In addition, an opposing party must annex to its answer a short and concise 
4 

4 Accord, Cleveland Electric Illuminating Co. (Perry Nuclear Power Plant, Units I and 2), 
ALAB-841, 24 NRC 64, 93 (1986). General denials and bare assertions are not sufficient to 
preclude summary disposition when the proponent of the motion has met its burden. Advanced 
Medical Systems, Inc. (One Factory Row, Geneva, Ohio 44041), CLI-93-22, 38 NRC 98, 102 (1993).  
Although the opposing party does not need to demonstrate that it will succeed on the issues, it must 

(continued...)
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statement of material facts as to which it contends there exists a genuine issue to be heard.  

10 C.F.R. § 2.749(a). All material facts set forth in the moving party's statement will be deemed 

to be admitted unless controverted in the opposing party's statement. Id. Pursuant to 10 C.F.R.  

§ 2.749(d), "[tlhe presiding officer shall render the decision sought if the filings in the 

proceeding, depositions, answers to interrogatories, and admissions on file, together with the 

statements of the parties and the affidavit, if any, show that there is no genuine issue as to any 

material fact and that the moving party is entitled to a decision as a matter of law." 5 

The Commission has encouraged parties in its adjudicatory proceedings to seek summary 

disposition "on issues where there is no genuine issue of material fact so that evidentiary hearing 

time is not unnecessarily devoted to such issues." Statement of Policy on Conduct of Licensing 

Proceedings, CLI-81-8, 13 NRC 452, 457 (198 1).6 Summary disposition has been recognized to 

provide "an efficacious means of avoiding unnecessary and possibly time-consuming hearings on 

4( ... continued) 
at least demonstrate that a genuine issue of fact exists to be tried. Id.; Public Service Co. of New 
Hampshire (Seabrook Station, Units 1 and 2), CLI-92-8, 35 NRC 145, 154 (1992) (to avoid 
summary disposition, the opposing party had to present contrary evidence that was so significantly 
probative as to create a material issue of fact).  

' Pursuant to 10 C.F.R. § 2.749(c), if a party opposing the motion demonstrates in its affidavits 
that valid reasons exist why it cannot provide facts essential to oppose the motion, the presiding 
officer may deny the motion, order a continuance to permit affidavits to be obtained, or take such 
other action as may be appropriate.  

6The Commission recently endorsed its earlier policy statement, but indicated that "Boards 
should forego the use of motions for summary disposition except upon a written finding that such 
a motion will likely substantially reduce the number of issues to be decided, or otherwise expedite 
the proceeding." Statement ofPolicy on Conduct ofAdjudicatory Proceedings, CLI-98-12,48 NRC 
18, 20-21 (1998). The Staff submits that partial summary disposition of this contention will reduce 
the multiplicity of issues that require hearings in this proceeding, and will otherwise serve to 
expedite the proceeding.
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demonstrably insubstantial issues." Wisconsin Electric Power Co. (Point Beach Nuclear Plant, 

Unit 1), ALAB-696, 16 NRC 1245, 1263 (1982); Houston Lighting and Power Co. (Aliens Creek 

Nuclear Generating Station, Unit 1), ALAB-590, 11 NRC 542, 550 (1980).7 

The Commission's summary disposition procedures have been analogized to Rule 56 of 

the Federal Rules of Civil Procedure. See, e.g., Cleveland Electric Illuminating Co. (Perry 

Nuclear Power Plant, Units 1 and 2), ALAB-443, 6 NRC 741, 753-54 (1977). The Commission, 

when considering motions for summary disposition filed pursuant to 10 C.F.R. § 2.749, generally 

applies the same standards that the Federal courts use in determining motions for summary 

judgment under Rule 56 of the Federal Rules. Advanced Medical Systems, 38 NRC at 102 (1993).  

Decisions arising under Rule 56 of the Federal Rules may thus serve as guidelines to the 

Commission's adjudicatory boards in applying 10 C.F.R. §2.749. Perry, 6 NRC at 754.  

Under Rule 56 of the Federal Rules, the party seeking summary judgment has the burden 

of proving the absence of genuine issues of material fact. Adickes v. S. H. Kress & Co., 398 U.S.  

144, 157 (1970); Advanced Medical Systems, 38 NRC at 102. In addition, the record is viewed 

in the light most favorable to the party opposing the motion. Poller v. CBS, Inc., 368 U.S. 464, 

473 (1962); Kerr-McGee Chemical Corp. (West Chicago Rare Earths Facility), ALAB-944, 

33 NRC 81, 144 (1991). However, if the moving party makes a proper showing for summary 

disposition and the opposing party fails to show that there is a genuine issue of material fact, the 

District Court (or Licensing Board) may summarily dispose of all of the matters before it on the 

' It is well settled that an agency may ordinarily dispense with an evidentiary hearing where no genuine issue of material fact exists. Veg-Mix, Inc. v. US. Dept' ofAgriculture, 832 F.2d 601, 
607-08 (D.C. Cir. 1987).
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basis of the filings in the proceeding, the statements of the parties, and affidavits. Rule 56(e), 

Fed. R. Civ. P. Accord, Advanced Medical Systems. 38 NRC atlO2; 10 C.F.R. § 2.749(d).  

The Licensing Board in this proceeding has recently had occasion to rule upon a motion 

for summary disposition filed by PFS. See "Memorandum and Order (Granting Motion for 

Summary Disposition Regarding Contention Utah C), LBP-99-23, 49 NRC _ (June 17, 1999).  

Therein, the Licensing Board succinctly summarized the standards governing the granting of 

summary disposition, as follows: 

Under 10 C.F.R. § 2.749(a), (d), summary disposition may 
be entered with respect to any matter (or all of the matters) in a 
proceeding if the motion, along with any appropriate supporting 
material, shows that there is "no genuine issue as to any material 
fact and that the moving party is entitled to a decision as a matter 
of law." The movant bears the initial burden of making the 
requisite showing that there is no genuine issue as to any material 
fact, which it attempts to do by means of a required statement of 
material facts not at issue and any supporting materials (including 
affidavits, discovery responses, and documents) that accompany its 
dispositive motion. An opposing party must counter each 
adequately supported material fact with its own statement of 
material facts in dispute and supporting materials, or the movant's 
facts will be deemed admitted. See Advanced Medical Systems, 
Inc. (One Factory Row, Geneva, Ohio 44041), CLI-93-22, 38 NRC 
98, 102-03 (1993).  

LBP-99-23, slip op. at 10.  

As more fully set forth below, the Staff submits that summary disposition of this contention 

is appropriate in accordance with these established standards.  

B. No Factual Issues Remain to Be Resolved Concernin2 Contention Utah M.  

The Staff submits that the factual assertions submitted by the State of Utah in support of 

this contention have been rendered moot by the Applicant's revised PMF analysis. While PFS
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initially identified a PMF drainage area of 26 square miles, it has revised that estimate to 270 

square miles - which exceeds the 240 square mile drainage area estimated by the State. Further, 

while the State estimates a PMF of 64,500 cfs, PFS now estimates a PMF of 85,000 cfs and has 

designed its flood protection structures accordingly.  

Further, as set forth in the attached Affidavit of Dr. Steven R. Abt, the Staff has reviewed 

the Applicant's revised PMF analysis,8 which it submitted in response to the Staff's Requests for 

Additional Information ("RAIs") dated December 10, 1998,9 and which it has now incorporated 

in section 2.4 of its Safety Analysis Report ("SAR"), as revised on May 19, 1999. Based on its 

review of the Applicant's revised analysis-, and its review of the Applicant's Motion and the 

attachments thereto, the Staff has determined that the Statement of Material Facts attached to the 

Applicant's Motion is correct (Abt Aff. at 2).10 Accordingly, the Staff submits that there no 

longer exists any genuine issue of material fact with respect to Contention Utah M, and the 

Applicant is entitled to a decision in its favor on this contention.  

See (1) letter from John D. Parkyn (PFS) to Director, Office of Nuclear Material Safety and 
Safeguards (NRC), dated February 10, 1999; (2) letter from John L. Donnell (PFS) to Mark 
Delligatti (NRC), dated March 25, 1999; (3) letter from John L. Donnell (PFS) to Mark Delligatti 
(NRC), dated May 18, 1999; and (4), letter from John L. Donnell (PFS) to Mark Delligatti (NRC), 
dated June 22, 1999.  

9 See Letter from Mark S. Delligatti (NRC) to John D. Parkyn (PFS), dated December 10, 1998 

(Attachment, Section 4 "License Application - Intermodal Transfer Point").  

10 Based on its review of the Applicant's revised PMF analysis, the Staff has also concluded that 

the revised analysis is acceptable (Abt Aff. at 2; see "NRC Staff s Statement of Its Position 
Concerning Group I Contentions," dated June 15, 1999, at 17-18).
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CONCLUSION 

For the reasons set forth above and in the attached Affidavit, the Staff supports the 

Applicant's motion for summary disposition of Utah Contention M, and recommends that it be 

granted.  

Respectfully submitted, 

Sherwin E. Turk 
Counsel for NRC Staff 

Dated at Rockville, Maryland 
this 19th day of July 1999
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UNITED STATES OF AMERICA 
NUCLEAR REGU1ATORY COMMISSION 

BUFORE T1U ATOMIC SAEET-AND LICENSING BOARD 

In the Mauzr of ) ) 

PRIVATE FUEL STORAGE, L.L.C. ) Docket No. 72-22-ISFPS 
) 

(Independ=t Spent Fuel ) 
StorAge Installation) ) 

AFFIDAVIT OF DR. STEVEN R. ABT 

.CONCMNfO COHMON UTAH M 

1. Steven R. Abt. having fist been duly sworn, do hereby state as follows: 

1. 1 am currently omployod a* Profeooor of Civil EngineerinS amd hwim A..ociate 

Dean for Research and Graduate Swtdes at tMe Collee of Engi•ei, Colorado State University.  

in Fort Collins, CO. I also serve as a consultant to the Southwest Reseamrh IndrXt (CSWPI') 

(and the Center for Nuclear Waste Regulatory Analyses ("CNWRA)), pursuant to a subconnzact 

-b.rttrr Crntntdnwqo trjtc ThTimivcrty and the SWRL. in oo~unotion with a 0o0O= t between SR•I% 

and the NRC Staff ('Staff). A stattmeat of my professional qualifications is atached beret3.  

2. Ths Affidavit Is prepared in response to the "Applicant's Motion for Summrry 

Disposition of Utah Contention Mw ("Motion"), filed on June 28, 1999, by Private Fuel Stor.ge 

L.L.C. ("Applicant" or" PFS-). and the "Sttment of Material Facts on Which No Genuine 

Dispute Exists' ('Statement of Material Facts") attached thereto.  

3. As part of my official responsibilfties on behalf of the Staff, I reviewed the 

AppliCant's analysis of surface hydrology, including the Probable Maximum Flood ("PMF") for 

its proposed Independent Spent Fuel Storage Installation ("ISPSI"). to be located on the

sT;ei 666T-61-1n:
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reservation of the Skull Valley Band of Goshute Indians in Skull Valley, Utah, as set forth (a) in 

section 2.4 of the Safety Analysis Report ("SAR") submitted with PES' license application of June 

1997, as revised on May 19, 1999, and (b) in PFS' responses to the Staff's requests for additional 

information and related submittals, dated February 10, March 25, May 18, and June 22, 1999.  

4. As part of my official responsibilities on behalf of the Staff, I also participated in 

preparing the "NRC Staff Position With Respect to Utah Contention M: Probable Maximum 

Flood" ("Staff Position") set forth in the "NRC Staff s Statement of Its Position Concerning 

Group I Contentions," dated June 15, 1999 (at pp. 17-18). The Staff Position on Contention 

Utah M accurately represents my views concerning this concention.  

5. Also as part of my official responsibilities on behalf of the Staff, I have reviewed 

the Applicant's Motion and the attachments thereto, in which PFS seeks summary disposition of 

Contention Utah M. On the basis of my review of the Applicant's description of its revised PMF 

analysis, and the documents attached to the Applicant's Motion, I am satisfied that the Statement 

of Material Facts attached to the Applicant's Motion is correct.  

6. I hereby certify that the foregoing is true and correct to the best of my knowledge, 

information and belief.  

Steven R. Abt 

Sworn to before me this 
19th day of July 1999 

Notary Public 
My ,..r:.imission expires: _it-, f I I lo _

FAX NO. 970 491 8462 P. 3



STEVEN R. ABT 
VITA 

EDUCATION: 

Colorado State University: Fort Collins, Colorado 
Civil Engineering Hydraulics 
Civil Engineering Water Resources 
Civil Engineering

REGISTRATION:

Professional Engineer, State of Colorado 
Professional Engineer, State of Wyoming

- No. 15474 
- No. 5400

PROFESSIONAL ORGANIZATIONS: 

American Society of Civil Engineers 
American Society for Testing and Materials 
American Water Resource Association 
Colorado Association of Stormwater and Flood Plain Managers 
International Erosion Control Association 
Transportation Research Board 
Chi Epsilon Honorary 
Sigma Xi 
Army Engineer Association 
Reserve Officer's Association 

EXPERIENCE:

September 1997
Present

July 1988 
Present 

July 1989 
June 1999

Interim Associate Dean for Research and Graduate Studies 
College of Engineering 
Colorado State University, Fort Collins, Colorado 

Professor of Civil Engineering 
Department of Civil Engineering 
Colorado State University, Fort Collins, Colorado 

Director, Hydraulics Laboratory 
Engineering Research Center 
Colorado State University, Fort Collins, Colorado

07/14/99

Ph.D.  
M.S.  
B.C.E.

1980 
1976 
1973



EXPERIENCE (Con)S

September 1989 
August 1992 

July 1983 
June 1988 

September 1984 
August 1985 

September 1979 
February 1984 

May 1980
June 1983 

January 1976 
May 1980

Associate Department Head for Research 
Department of Civil Engineering 
Colorado State University, Fort Collins, Colorado 

Associate Professor of Civil Engineering 
Department of Civil Engineering 
Colorado State University, Fort Collins, Colorado 

Associate Department Head/Academic Coordinator 
Department of Civil Engineering 
Colorado State University, Fort Collins, Colorado 

Assistant Department Head 
Department of Civil Engineering 
Colorado State University, Fort Collins, Colorado 

Assistant Professor of Civil Engineering 
Department of Civil Engineering 
Colorado State University, Fort Collins, Colorado 

Instructor of Civil Engineering 
Department of Civil Engineering 
Colorado State University, Fort Collins, Colorado

Duties have included instruction, research, administration, service, and outreach.  

Administration 
- Supervise the Engineering Research Center, allocate space, perform short-term and 

long-term planning activities, monitor College research activities, promote research 
for five departments, coordinate graduate recruiting, serve as primary contact for 
graduate information.  

Performed administrative duties as required in assigning faculty teaching loads, 
monitoring budgets, training of administrative personnel, equipment purchases, 
budget recommendations, evaluating equipment needs, student orientation, and 
student advising.  

Served as the Graduate Admissions Officer for the Civil Engineering Department.  
Reviewed and evaluated applications for the Graduate Program. Served as the 
Undergraduate Admissions Officer and scholarship officer for the Civil Engineering 
Department.

Coordinate College Agricultural Experiment Station activities.
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EXPERIENCE (Cont)

Research - Serve as principal investigator, co-principal investigator, and investigator on 
numerous research and testing projects valued at over $12 million in the areas 
of water resources and hydraulics.  

Conduct hydraulic studies to include pump intake, spillway, harbor, 
river, culvert, boat chute, energy dissipation, and hydraulic structures 
physical model and computer model studies.  

Conduct research on flow meters, Parshall flumes, cutthroat flumes, 
channel stabilization, riprap, gabions, soil covers, rock durability, 
erosion mats, articulated concrete blocks, sediment transport, 
localized scour, gully erosion, bridge and culvert scour, and tailings 
deposition. Also perform laboratory tests on flow meters, valves, 
pitots, flumes, and other hydraulic control and measurement devices.  

Instruction 

Responsible for content and teaching of the following classes and laboratories:

EG/CE 101 
EG/CE 102 
EG 350 
CE 172 
CE 173 
CE 256 
CE 260 
CE 273 
CE 301 
CE 358 
CE 360 
CE 362 
CE 364 
CE 408 
CE 409 
CE 413 
CE 469 
CE 470 
CE 474 
CE 574

Freshman Engineering - Orientation and Programming 
Freshman Engineering - Graphics and Problem Solving 
Computer Assisted Design and Graphics 
Construction Surveying 
Topographic Surveying 
Statics for Non-engineers 
Engineering Mechanics - Statics 
Engineering Surveying I 
Hydraulics 
Mechanics of Materials for Non-engineers 
Mechanics of Materials 
Properties of Materials for Engineers 
Properties of Materials for Non-engineers 
Civil Engineering Design I 
Civil Engineering Design 1I 
Environmental River Mechanics 
Senior Design Practice I 
Senior Design Practice II 
Engineering Planning and Management 
Engineering Planning and Management
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EXPERIENCE (Cont)

Graduate Committees 

Served on over 150 graduate committees at the M.S. and Ph.D. level.  
Advised 79 M.S. and 16 Ph.D. graduates.  

Continuing Education 

Served as either a member of organization committee, coordinator, instructor, or speaker at 
numerous short courses, symposia, seminars, or workshops held at, sponsored by, or in 
conjunction with Colorado State University including: 

- ASCE National Conference on Water Resources Engineering (1995, 1998) 
- The International Riprap Workshop (1993) 
- ASCE National Conference on Hydraulic Engineering (1985-1990) 
- Mill Tailings Management Short Course (1978-1983, 1985-87, 1990) 
- Uranium Mill Tailings Symposium (1978-1987) 
- Planning and Preliminary Design for Flood Hazard Mitigation (1986) 
- Hydraulics Conference for the Highway Community, DOT (1985) 
- Problems of Sediment Transport in Gravel-Bed Rivers (1985) 
- Materials Sampling and Testing Short Course (1981, 1983, 1984) 
- Hazardous Waste Management Seminar (1981) 
- Contaminant Transport Short Course (1981) 
- Pump Design Short Course (1979, 1980) 

May 1974 - Hydraulic and Staff Engineer 
January 1976 Leonard Rice Consulting Water Engineers, Inc., Denver Colorado 

Performed hydraulic, economic, hydrologic, water quality, and water rights 
analysis for numerous engineering projects.  

Served as project engineer for projects requiring drainage, surveying, stream 
gaging, inspection, groundwater monitoring, and other field oriented 
expertise.  

Performed administrative duties involving supervision of technical staff and 
small project estimation. Responsible for financial and operational 
accountability of computer systems and computer program library.  

October 1973 - Graduate Research Assistant and Graduate Teaching Assistant 
May 1974 Colorado State University, Fort Collins, Colorado 

May 1973 - U. S. Army Corps of Engineers, Active Duty, Fort Belvoir, Virginia 
October 1973
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MISCELLANEOUS EXPERIENCE: 

June 1973 - Present U.S. Army Reserve 

Currently serve in the rank of Colonel in the position of Director, Facilities Engineering 
TDA, 4161 Engineer Command, Darien, IL. Previously served in the U.S. Army Corps of 
Engineers as aplatoon leader and company commander, specializing in heavy equipment and 
facilities construction. Also served as a Civil Engineer, Mechanical Engineer, and Team 
Leader for the Denver and/or Cheyenne Facility Engineering Teams; and Operations Officer, 
Deputy Director, and Director of Engineer Support Group-SW, 41 6 th Engineer Command, 
San Antonio, Texas. Other assignments have included the U.S. Army Health Services 
Command Individual Mobilization Augmentee and U.S. Military Academy Liaison.  
Completed the Engineer Officer Basic Course, Engineer Officer Advanced Course, Facilities 
Management Course, Senior Officer Legal Orientation Course, U.S. Army Command and 
General Staff College, and U.S. Army War College.  

June 1981 - September 1994 U.S. Forest Service 

Served as Contract Station Engineer for the U.S.D.A. Forest Service, Rocky Mountain Forest 
and Range Experiment Station. Duties entailed the conductance of needs assessment and 
feasibility studies of numerous construction projects; construction cost estimates; contract 
liaison and coordination; review of construction plans and specifications; maintenance 
surveys; value analysis, and construction inspections. Also, conducted an extensive energy 
conservation program for the station 10 state region. Performed site studies of underground 
storage tanks, radon emission, asbestos removal, and facility master planning. Implemented 
a facility inventory and database program. Provided assistance in uranium mine cleanup and 
rehabilitation. Supervised construction projects of: the erection ofpre-engineered buildings, 
parking lot rehabilitation, roof replacements, UST removal and restoration, and building 
restorations. Assisted the Lakeview Ranger District, Fremont National Forest in the 
reclamation planning of the White King and Lucky Lass Uranium Mines.  

June 1979 - June 1990 U.S. Nuclear Regulatory Commission 

Performed reviews of mining and milling applications and amendments for the U.S. Nuclear 
Regulatory Commission. Reviews addressed the construction, modification, and reclamation 
of uranium tailing impoundments. Also reviewed rock sizing and rock quality procedures 
for reclamation of uranium and low-level waste disposal sites. Served as an inspector of 
uranium tailings dams during various stages of construction.
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AWARDS AND HONORS: 

Associate Editor for Civil and Environmental Engineering, Journal of the American Water 
Resources Association, June 99 - Present.  

Service Award, American Society of Civil Engineers, Water Resources Engineering 
Division, 1998 

Graduate, U.S. Army War College, Carlisle, PA., 1997 

Most Distinguished Technical Paper Award, International Erosion Control Association, 1997 

Fellow, American Society of Civil Engineers, 1994 

Executive Committee, American Society of Civil Engineers, Hydraulics Division, 1990-94; 
Chairman 1992-93 

Certificate of Appreciation, Formation of the Colorado Transportation Institute, Colorado 
. Department of Transportation, 1992 

Certificate of Recognition for Service, American Society of Civil Engineers, Hydraulic 
Division, 1991 

Oliver P. Pennock University Distinguished Service Award, Colorado State University, 
1990-91 

Halliburton Faculty Teaching Award, College of Engineering, Colorado State University, 
1990 

U. S. Forest Service, Certificate of Merit for Engineering Services, Rocky Mountain Forest 
and Range Experiment Station, 1987 

Jack E. Cermak Undergraduate Advising Award, College of Engineering, Colorado State 
University, 1985 

Stone and Webster Engineering Corporation Faculty Fellowship Program Award, 1984 

Alumni Faculty Award, College of Engineering, Colorado State University Alumni 
Association, 1983 

Dow Chemical Outstanding Young Faculty Award, American Society for Engineering 
Education, Rocky Mountain Section, 1983

6



7 Steven R. AbN

U. S. Forest Service, Performance Award for Energy Conservation, Rocky Mountain Forest 
and Range Experiment Station, 1983 

Halliburton Engineering Young Faculty Teaching Award, College of Engineering, Colorado 
State University, 1982 

Ralph R. Teetor Awardee, Society of Automotive Engineers Conference and Exposition, 
1981 

U.S. Air Force ROTC Service Recognition Award, Detachment 90, Colorado State 
University, 1981

N



8 Steven R. Abt 

REFEREED JOURNALS: 

1. Abt, S. R. and Grigg, N. S. "An Approximate Method for Sizing Detention Reservoirs." 
AWRA Water Resources Bulletin, Vol. 14, No. 4, pp. 956-965, August 1978.  

2. Ruff, J. F. and Abt, S. R. "Evaluating Scour at Culvert Outlets." Transportation Research 
Record No. 785, Hydraulics and Hydrology Division, pp. 37-40, 1981.  

3. Abt, S. R., and Ruff, J. F. "Estimating Culvert Scour in Cohesive Material." Journal of 
Hydraulic Engineering, ASCE, Vol. 108, No. HY1, Proc. Paper 16784, pp. 25-34, January 
1982.  

4. Mendoza, C., Abt, S. R., and Ruff, J. F. "Headwall Influence on Scour at Culvert Outlets." 
Journal of Hydraulic Engineering, ASCE, Vol. 109, No. HY7, Paper 18076, July 1983.  

5. Abt, S. R., Ruff, J. F., and Mendoza, C. "Mound Formation at Culvert Outlets." AWRA 
Water Resources Bulletin, Vol. 19, No. 4, pp. 571-576, August 1983.  

6. Abt, S. R., Ruff, J. F., and Mendoza, C. "Scour at Culvert Outlets in Multi-Bed Materials." 
Transportation Research Record, No. 948, pp. 55-62, October 1984.  

7. Abt, S. R., Kloberdanz, R. L., and Mendoza, C. "Unified Culvert Scour Determination." 
Journal of Hydraulic Engineering, ASCE, Vol. 110, No. HY10, pp. 1475-1479, October 
1984.  

8. Charlie, W. A., Veyera, G. E., and Abt, S. R. "Predicting Blast Induced Porewater Pressure 
Increases in Soils." Journal of Civil Engineering for Practicing and Design Engineers, Vol.  
4, No. 3, February 29, 1985.  

9. Abt, S. R., Donnell, C. A., Ruff, J. F., and Doehring, F. K. "Culvert Slope and Shape Effects 
on Outlet Scour." Transportation Research Record, No. 1017, Hydraulics and Hydrology 
Division, pp. 24-30, October 1985.  

10. Richardson, J. R., Abt, S. R., and Richardson, E. V. "Inflow Seepage Influence on Straight 
Alluvial Channels." Journal of Hydraulic Engineering, ASCE, Vol. 111, No. 8, Paper No.  
19932, pp. 1133-1137, August 1985.  

11. Abt, S. R., Ruff, J. F., and Doebring, F. K. "Culvert Slope Effects on Outlet Scour." Journal 
of Hydraulic Engineering, ASCE, Vol. 111, No. 10, pp. 1363-1367, October 1985.  

12. Abt, S. R., Ruff, J. F., Doehring, F. K., and Donnell, C. A. "Influence of Culvert Shape on 
Outlet Scour." Journal of Hydraulic Engineering, ASCE, Vol. 113, No. 3, pp. 393-400, 
March 1987.



REFEREED JOURNALS (Cont) Steven R. Abt

13. Smith, G. M., Abt, S. R., and Nelson, J. D. "Profile Prediction of Hydraulically Deposited 
Tailings." Transactions of the Society of Mining Engineers of AIME, Vol. 280, pp. 2024
2027, August 1987.  

14. Wittier, R. J., Abt, S. R., and Sanders, T. G. "Channel Discharge Measurement by 
Thermodilution." AWRA Water Resources Bulletin, Vol. 23, No. 6, pp. 1109-115, 
December 1987.  

15. Shaikh, A., Ruff, J. F., and Abt, S. R. "Erosion Rate of Compacted N-Montmorillonite 
Soils." Journal of Geotechnical Engineering, ASCE, Vol. 114, No. 3, pp. 296-305, March 
1988.  

16. Shaikh, A., Ruff, J. F., Charlie, W. A., and Abt, S. R. "Erosion Rate of Dispersive and 
Non-dispersive Clays." Journal of Geotechnical Engineering, ASCE, Vol. 114, No. 5, 
pp. 589-600, May 1988.  

17. Shaikh, A., Ruff, J. F., and Abt, S. R. "Salts Affect the Erosion Rate of Montmorillonite 
Clays." Transportation Research Record, No. 1151, Hydraulics and Hydrology Division, 
pp. 32-38, September 1988.  

18. Abt, S. R., Wittier, R. J., Ruff, J. F. and Khattak, M. S. "Resistance to Flow Over Riprap in 
Steep Channels." AWRA Water Resources Bulletin, Vol. 24, No. 6, pp. 1193-1200, 
"December 1988.  

19. Maynord, S. T., Ruff, J. F., and Abt, S. R. "Riprap Design." Journal of Hydraulic 
Engineering, ASCE, Vol. 115, No. 7, pp. 937-949, July 1989.  

20. Abt, S. R., Wittier, R. J., Taylor, A., and Love, D. J. "Human Stability in a High Flood 
Hazard Zone." AWRA Water Resources Bulletin, Vol. 25, No. 4, pp. 881-890, August 1989.  

21. Abt, S. R., Thompson, K., and Staker, K. "Discharge Correction for Longitudinal Settlement 
of Parshall Flumes." Transactions of American Society of Agricultural Engineers, Vol. 32, 
No. 5, pp. 1541-1544, September-October 1989.  

22. Shields, F. D. and Abt, S. R. "Sediment Deposition of Cutoff Meander Bends & 
Implications for Effective Management." Regulated Rivers Research and Management, Vol.  
4, pp. 381-396, November 1989.  

23. Abt, S. R., Nelson, J. D., Johnson, T. L., and Hawkins, E. F. "Cap Stabilization for 
Reclaimed Uranium Sites." Journal ofEnergy Engineering, ASCE, Vol. 115, No. 3, pp. 109
119, December 1989.

9



REFEREED JOURNALS (Cont) 10 Steven R. Abt 

24. Abt, S. R., Richardson, J. R., and Wittier, R. J. "Inflow Seepage Influence on Pier Scour." 
Transportation Research Record, No. 1201, "Arid Lands: Hydrology, Scour and Water 
Quality," pp. 54-61, 1989.  

25. Codell, R. B., Abt, S. R., Johnson, T. L., and Ruff, J. F. "Estimation of Flow Through and 
Over Armored Slopes." Journal of Hydraulic Engineering, ASCE, Vol. 116, No. 10, pp.  
1252-1269, October 1990.  

26. Abt, S. R. and Staker, K. J. "Rating Correction for Lateral Settlement of Parshall Flumes." 
Journal of Irrigation and Drainage Engineering, ASCE, Vol. 116, No. 6, pp. 797-803, 
November-December 1990.  

27. Abt, S. R., Ruff, J. F., and Wittier, R. J. "Estimating F'ow Through Riprap." Journal of 
Hydraulic Engineering, ASCE, Vol. 117, No. 5, May 1991.  

28. Ingram, J. J., Abt, S. R., and Richardson, E. V. "Sediment Discharge Computation Using 
Point Sampled Suspended Sediment Data." Journal of Hydraulic Engineering, ASCE, 
Vol. 117, No. 6, pp. 758-773, June 1991.  

29. Abt, S. R. and Johnson, T. L. "Riprap Design for Overtopping Flow." Journal of Hydraulic 
Engineering, ASCE, Vol. 117, No. 8, pp. 959-972, August 1991.  

30. Abt, S. R., High, K. M., and McBee, J. M. "Refined Cap Design for Uranium Tailings 
Sites." Journal of Energy Engineering, ASCE, Vol. 117, No. 2, pp. 71-86, August 1991.  

31. Santoro, V. C., Julien, P. Y., Richardson, E. V., and Abt, S. R. "Velocity Profiles and Scour 
Depth Measurements Around Bridge Piers." Transportation Research Record, No. 1319, 
"Highway Facility Design: Bridges, Other Structures, and Hydrology and Hydraulics," 
pp. 137-142, 1991.  

32. Abt, S. R., Cook, C., Staker, Kenneth, J. and Johns, D. "Small Parshall Flume Rating 
Correction." Journal of Hydraulic Engineering, ASCE, Vol. 118, No. 5, pp. 798-803, May 
1992.  

33. Dortch, M. S., Chapman, R. S., and Abt, S. R. "Application of Three-Dimensional, 
Lagrangian Residual Transport." Journal of Hydraulic Engineering, ASCE, Vol. 118, No.  
6, pp. 831-848, June 1992.  

34. Abt, S. R., Richardson, J. R., Hogan, S. A., Van Zanten, B. L., and Siller, T. J. "Laboratory 
Tests of Scour Monitoring Devices." Transportation Research Record, No. 1350, Hydrology 
and Bridge Scour, pp. 19-27, 1992.



REFEREED JOURNALS (Con)S

35. Abt, S. R., Peterson, M. R., Watson, C. C., and Hogan, S. A. "Analysis of ARS Low Drop 
Grade Control Structure." Journal of Hydraulic Engineering, ASCE, Vol. 118, No. 10, 
pp. 1424-1434, October 1992.  

36. Abt, S. R., Brisbane, R. E., Frick, D. M., and McKnight, C. A. "Trash Rack Blockage in 
Super Critical Flow." Journal of Hydraulic Engineering, ASCE, Vol. 118, No. 12, 
pp. 1692-1696, December 1992.  

37. Johns, D., Abt., S. R., Watson, C. C., and Combs, P. G. "Riprap Sizing for the ARS-Type 
Low Drop Stilling Basin." Journal of Hydraulic Engineering, ASCE, Vol. 119, No. 7, 
pp. 864-869, July 1993.  

38. Adam, A., Ruff, J. F., AI-Qaser, G., and Abt, S. R. "Characteristics of a B-Jump with 
Different Toe Locations." Journal of Hydraulic Engineering, ASCE, Vol. 119, No. 8, 
pp. 938-948, August 1993.  

39. Clark, J. R. and Abt, S. R. "Analysis of Temporary Water Transfers." AWRA Water 
Resource Bulletin, Vol. 29, No. 2, pp. 249-255, March/April 1993.  

40. Genovez, A., Abt, S. R., Florentin, B., and Garton, A. "Correction for Settlement of a 
Parshall Flume." Journal of Irrigation and Drainage Engineering, ASCE, Vol. 119, No. 6, 
pp. 1081-1091, November/December 1993.  

41. Thorne, C. R. and Abt, S. R. "Analysis of Riverbank Instability Due to Toe Scour & Lateral 
Erosion," Earth Surface Processes and Land Forms, Vol. 18, pp. 835-843, 1993.  

42. Abt, S. R., Hamilton, G. B., Watson, C. C., and Smith, J. "Riprap Sizing for a Modified 
ARS-Type Basin." Journal of Hydraulic Engineering, ASCE, Vol. 120, No. 2, pp. 260-267, 
February 1994.  

43. Abt, S. R., Genovez, A., and Florentin, B. "Correction for Settlement in Submerged Parshall 
Flumes." Journal of Irrigation and Drainage Engineering, ASCE, Vol. 120, No. 3, 
pp.676-682, May/June 1994.  

44. Abt, S. R., Pauley, C. J., Hogan, S. A., and Johnson, T. L. "Gully Potential in Soil Covered 
Uranium Waste Impoundments." Journal of Energy Engineering, ASCE, Vol. 120, No. 2, 
pp. 51-66, August 1994.  

45. Abt, S. R., Clary, W. P., and Thornton, C. 1. "Sediment Deposition and Entrapment in 
Vegetated Streambeds." Journal of Irrigation and Drainage Engineering, ASCE, Vol. 120, 
No. 6, pp. 1098-1111, November/December 1994.

Steven R. Abt11



-- REFEREED JOURNALS (Con)S

46. Doehring, F. K. and Abt, S. R. "Drop Height Influence on Outlet Scour." Journal of 
Hydraulic Engineering, ASCE, Vol. 120, No. 12, pp. 1470-1476, December 1994.  

47. Abt, S. R., Thornton, C. I., and Johnson, T. L. "Estimating Drainage Area on Steep Uniform 
Slopes." AWRA Water Resources Bulletin, Vol. 31, No. 1, pp. 53-58, February 1995.  

48. Peters, M. R., Abt, S. R., Watson, C. C., Fischenich, J. C., and Nestler, J. M. "Assessment 
of Restored Riverine Habitat Using RCHARC." AWRA Water Resources Bulletin, Vol. 31, 
No. 4, pp. 745-752, August 1995.  

49. Abt, S. R., Florentin, C. B., Genovez, A., and Ruth, B. C. "Settlement and Submergence 
Adjustments for the Parshall Flume." Journal of Irrigation and Drainage Engineering, ASCE, 
Vol. 121, No. 5, pp. 317-321, September 1995.  

50. Milhouse, R. T., Hogan, S. A., Abt, S. R., and Watson, C. C. "Sampling River Bed 
Material: The Barrel Sampler." Rivers, Vol. 5, No. 4, pp. 239-249, October 1995.  

51. Clary, W. P., Thornton, C. I., and Abt, S. R. "Riparian Stubble Height and Recovery of 
Degraded Streambanks." Rangelands, Vol. 18, No. 4, pp. 137-140, August 1996.  

52. Abt, S. R., Wittier, R. J., and Ruff, J. F. "Design Flood Impacts'an Evaluating Dam Failure 
Mechanisms." IWRA Water International, Vol. 21, No. 3, pp. 152-157, September 1996.  

53. Abt, S. R., Thompson, P. L., and Lewis, T. M. "Enhancement of the Culvert Outlet Scour 
Estimation Equations." Geometric and Other General Design Issues, Transportation 
Research Record, No. 1523, pp. 178-184, 1996.  

54. Abt, S. R. and Ruth, B. C. "Flume Condition Assessment in Colorado." Journal of the 
American Water Resources Association, Vol. 33, No. 1, pp. 71-77, February 1997.  

55. Watson, C. C., Abt, S. R., and Derrick, D. "Willow Posts Bank Stabilization, A Case Study 
at Harlan Creek." Journal of the American Water Resources Association, Vol. 33, No. 2, 
pp. 293-300, April 1997.  

56. Thornton, C. I., Abt, S. R., and Clary, W. P. "Vegetation Influence on Small Stream 
Siltation." Journal of the American Water Resources Association, Vol. 33, No. 6, pp.  
1279-1288, December 1997.  

57. Dudley, S.J., Bonham, C.D., Abt, S.R., and Fischenich, J.C., "Comparison of Methods for 
Measuring Woody Riparian Vegetation Density." Journal of Arid Environments, Vol. 38, 
pp. 77-86, 1998.

Steven R. Abt12



REFEREED JOURNALS (Cont)

58. Abt, S. R., Johnson, T. L., Thornton, C. I., and Trabant, S. C. "Riprap Sizing at the Toe of 
Embankment Slopes." Journal of Hydraulic Engineering, ASCE, Vol. 124, No. 7, pp. 672
677, July 1998.  

59. Dudley, S.J., Bonham, C.D., Abt, S.R., and Fischenich, J.C. "Modification of the Point 
Frame for Quantitative Hydraulic Investigation." Rangelands, Vol. 20, No. 4, pp. 25-27, 
August 1998.  

60. Bohrer, F.G.,'Abt, S.R. and Wittier, R.J. "Predicting Plunge Pool Velocity Decay of a Free 
Falling, Rectangular Jet." Journal of Hydraulic Engineering, ASCE, Vol. 124, No. 10, pp.  
1043-1048, October 1998.  

61. Dudley, S. J., Fischenich, J. C., and Abt, S. R. "Effect of Woody Debris Entrapment on 
Flow Resistance." Journal of the American Water Resources Association, Vol. 34, No. 5, 
pp. 1189-1197, October 1998.  

62. Abt, S. R., Ruth, B. C., and Skowron, E. M. "Free-Flowing Rating Adjustment for 
Settlement of Cutthroat Flumes." Journal of Irrigation and Drainage Engineering, ASCE, 
Vol. 124, No.6, pp. 311-315, December 1998.  

63. Arneson, L.A. and Abt, S.R., "Vertical Contraction Scour in Bridges Flowing Water Under 
Pressure Conditions." General Design and Roadside Safety Features, Transportation 
Research Record, No. 1647, pp. 10-17, 1999.  

64. Leech, J. R., Abt. S.R., Thornton, C.I., and Combs, P.G. "Developing Confidence in 
Concrete Revetment Products for Bank Stabilization." Accepted for publication in the 
Journal of the American Water Resources Association, 1999.  

65. Lewis, T.M., Abt, S.R., Wittler, R.J. and Annandale, G.W. "Predicting Impact Velocities 
of Developed Jets." Accepted for publication in IWRA Water International, 1999.

Steven R. Abt13



Steven R. Abt

DISCUSSIONS/CLOSURES: 

I. Shaikh, A., Ruff, J. F., Charlie, W. A., and Abt, S. R. "Erosion Rate of Computed 
N-Montmorillonite Soils." Closure, Journal of Geotechnical Division, ASCE, Vol. 115, 
No. 12, pp. 1826, December 1989.  

2. Maynord, S. T., Ruff, J. F., and Abt, S. R. "Riprap Design." Closure, Journal of Hydraulic 
Engineering, ASCE, Vol. 117, No. 4, pp. 542-544, April 1991.  

3. Abt, S. R. and Staker, K. J. "Rating Correction for Lateral Settlement of Parshall Flumes." 
Closure, Journal of Irrigation and Drainage Engineering, ASCE, Vol. 118, No. 2, 
pp. 339-340, March/April 1992.  

OTHER REFEREED PUBLICATIONS: 

I. Abt, S. R., Jones, J. S., and Ruff, J. F. "Scour at Culvert Outlets in a Sandy-Clay Material." 
Public Roads, U. S. Department of Transportation, Federal Highway Administration, 
Vol. 46, No. 1, pp. 1-5, June 1982.  

2. Ruff, J. F. and Abt, S. R. "Outlet Scour Computation." Hydraulic Design of Energy 
Dissipators for Culverts and Channels, HEC-14, Chapter V, U.S. Department of 
Transportation, February 1983.  

3. Shaikh, A., Ruff, J. F., and Abt, S. R. "Surface Erosion of Compacted Pure Clays." 
Proceedings ofASCE Spring Convention, Geotechnical Division, Atlantic City, New Jersey, 
April 27-30, 1987.  

4. Johnson, T. L., Abt, S. R., and Fliegel, M. H. "Verification of Rock Durability Evaluation 
Procedures Using Petroglyphs and Indian Rock Art." Rock for Erosion Control, McElvey 
and Lienhart, ed., STP 1177, ASTM, pp. 29-37, January 1993.  

5. Abt, S. R. "Outlet Scour Computation." Hydraulic Design of Energy Dissipators for 
Culverts and Channels, HEC-14, Chapter V, U. S. Department of Transportation, Federal 
Highway Administration, Washington, DC, 1994.  

6. Arneson, L.A. and Abt, S.R. "Vertical Contraction Scour at Bridges with Water Flowing 
Under Pressure Conditions." Stream Stability and Scour at Highway Bridges, Compendium 
of Papers, ASCE Water Resources, E.V. Richardson and P.F. Lagasse ed., ASCE, Reston, 
Virginia, pp. 189-204, 1999.

14



Steven R. Abt

BOOKS: 

1. Thome, C. R., Abt, S. R., Berands, F. B., Maynord, S. T., and Pilarczyk, K. W., River.  
Coastal and Shoreline Protection: Erosion Control Using Riprap and Armourstone, John 
Wiley and Sons Ltd., 1995.  

GENERAL PUBLICATIONS: 

1. Abt, S. R., Watson, C. C., Fischenich, J. C., and Peters, M. R., "Bank Stabilization and 
Habitat Aspects of Low-Flow Channels." Land and Water, pp. 11-13, 
January/February 1995.  

2. Florentin, B., Abt, S. R., and Watson, C. C. "Evaluating the Restoration of Low-Flow 
Aquatic Habitat." Colorado Water, Colorado Water Resources Research Institute, Fort 
Collins, Colorado, pp. 4-14, August 1996.  

3. Annandale, G. W., Abt., S. R., Ruff, J. F., and Wittier, R. J. "Dam Foundation Erbsion: A 
New Approach." National Engineer,'pp. 12-17, October 1996.  

4. Annandale, G. W., Abt, S. R., Ruff, J., and Wittier, R. "Scour Damage" The Military 
Engineer, S.A.M.E., 88(560), pp. 34-35, October/November 1996.  

5. Abt, S.R., Ruth, B.C., Mitchell, C.M., and Lipscomb, C.M. "Condition Assessment of 
Parshall Flumes in Colorado - Part 2." Water Operation and Maintenance Bulletin, U.S.  
Department of the Interior, Bureau of Reclamation, Denver, Colorado, No. 180, pp. 1-28, 
June 1997.  

BOOK REVIEWS: 

1. Novak, P., Moffat, A.I.B., Nalluri, C., and Narayanan, R. Hydraulic Structures, E&FN Spon, 
London, England, 1996. Journal of Hydraulic Engineering, ASCE, 122 (11), p. 674. 1996.

15



S16 Steven R. AbN 

PROCEEDINGS: 

1. Abt, S. R. and Ruff, J. F. "Three Procedures for Estimating Erosion from Construction 
Areas." Proceedings of Uranium Mill Tailings Management Symposium, Vol. 2, pp. 87-102, 
November 20-21, 1978.  

2. Abt, S. R. and Ruff, J. F. "Erosion in Cohesive Soil at Culvert Outlets." Proceedings of 
ASCE Water Forum '81, San Francisco, California, August 1-14, 1981.  

3. Charlie, W. A., Veyera, G. E., Abt, S. R., and Patron, H. D. "Blast-Induced Soil 
Liquefaction: State-of-the-Art." Proceedings of First Symposium on the Interaction of Non
Nuclear Munitions with Structures, U. S. Air Force Academy, Colorado Springs, Colorado, 
May 1983.  

4. Wardwell, R. E., Nelson, J. D., Abt, S. R., and Staub, W. P. "Review of In Situ Dewatering 
and Consolidation of Uranium Mill Tailings." Proceedings of Management of Uranium Mill 
Tailings, Low Level Waste and Hazardous Waste Symposium, pp. 499-510, February, 1-3, 
1984.  

5. Charlie, W. A., Abt, S. R., and Veyera, G. E. "Dynamic Pore Pressure Response of 
-" Saturated Soil Under Shock Loading." Proceedings of Second Symposium of Interaction of 

. Non-Nuclear Munitions with Structures, Panama City Beach, Florida, April 1985.  

6. Wittier, R. J. and Abt, S. R. "Small Canal Discharge Measurement by Thermal Dilution." 
Proceedings of 1985 ASCE Hydraulics Division Specialty Conference held in Orlando, 
Florida, August 13-15, 1985.  

7. Smith, G. M., Abt, S. R., and Nelson, J. D. "A Prediction Procedure for Hydraulically 
Placed Tailings." Proceedings of Geotechnical and Geohydrological Aspects of Waste 
Management, Symposium, February 5-7, 1986.  

8. Shields, F. D. and Abt, S. R. "Selection of Management Strategy for Severed Meander 
Bends." Proceedings of 3rd International Symposium on River Sedimentation, March 31 
April 4, 1986.  

9. Abt, S. R., Falk, J. A., Nelson, J. D., and Johnson, T. C. "Gully Incision Prediction on 
Reclaimed Slopes." Proceedings of Water Forum '86, Long Beach, California, Vol. 1, pp.  
419-422, August 4-6, 1986.  

10. Shields, F. D. and Abt, S. R. "Management Strategy for Severed Meander Bends." 
Proceedings of ASCE Water Forum, '86, Long Beach, California, Vol. 1, pp. 1702-1709, 
August 4-6, 1986.



PROCEEDINGS (Cont) 17 Steven R. Abt

11. Staub, W. P. and Abt, S. R. "Methodology for Oversizing Marginal Quality Riprap for 
Erosion Control at Uranium Mill Tailings Sites." Proceedings of Geotechnical and 
Geohydrological Aspects of Waste Management Symposium, February 4-6, 1987.  

12. Shaikh, A., Ruff, J. F., and Abt, S. R. "Erosion Rate of Compacted Montmorillonite Clays." 
Proceedings of Colorado Water Engineering and Management Conference, Fort Collins, 
Colorado, February 17-18, 1987.  

13. Abt, S. R., Ruff, J. F., Wittier, R. J., and LaGrone, D. L. "Gradation and Layer Thickness 
Effects on Riprap." Proceedings of 1987 ASCE National Conference on Hydraulic 
Engineering, Williamsburg, Virginia, August 3-7, 1987.  

14. Shepherd, T. A. and Abt, S. R. "A Comparison of the Technical Approach to Remedial 
Works on Title I and Title II Uranium Mill Tailings Deposits." Proceedings of ASCE 
National Conference, Energy Division, Nashville, Tennessee, May 1988.  

1.5. Abt, S. R., Nelson, J. D., and Johnson, T. L. "Long-Term Stabilization Considerations for 
Decommissioned and Reclaimed Uranium Sites." Proceedings of ASCE National 
Conference, Energy Division, Nashville, Tennessee, May 1988.  

16. Ingram, J. J., Abt, S. R., and Richardson, E. V. "Sediment Load Measurement with a Point 
Sampler." Proceedings of ASCE National Conference on Hydraulic Engineering, Colorado 
Springs, Colorado, pp. 316-321, August 9-12, 1988.  

17. Wittier, R. J. and Abt, S. R. "Riprap Design by Modified Safety Factor Method." 
Proceedings of ASCE National Conference on Hydraulic Engineering, Colorado Springs, 
Colorado, pp. 143-148, August 8-12, 1988.  

18. Katnig, I. M. and Abt, S. R. "Thermal Dilution as a Method of Discharge Measurement in 
Trapezoidal Channels." Proceedings of ASCE National Conference on Hydraulic 
Engineering, Colorado Springs, Colorado, pp. 1032-1037, August 8-12, 1988.  

19. Abt, S. R., Wittier, R. J., and Taylor, A. "Human Stability in a High Flood Hazard Zone." 
Proceedings of ASCE National Conference on Hydraulic Engineering, New Orleans, 
Louisiana, August 14-18, 1989.  

20. Ingram, J. J., Abt, S. R., and Richardson, E. V. "Total Sediment Discharge Measurement." 
Proceedings of ASCE National Conference on Hydraulic Engineering, New Orleans, 
Louisiana, August 14-18, 1989.  

21. Sanders, T. G., Abt, S. R., and Clopper, P. E. "A Quantitative Comparison of the 
Effectiveness of Erosion Control Materials." Proceedings of IECA 21 st Annual Conference 
and Exposition, Washington, DC, pp. 209-220, February 14-17, 1990.



PROCEEDINGS (Cont) Steven R. Abt

22. Abt, S. R. "Integration of Engineering Students into Hydraulic Research." Proceedings of 
ASCE National Forum on Education and Continuing Professional Development for the Civil 
Engineer: Setting the Agenda, Las Vegas, Nevada, pp. 191-196, April 17-20, 1990.  

23. Abt, S. R., Nelson, J. D., and Shepherd, T. A. "Reclamation Plans at Uranium Mill Tailings 
Sites." Proceedings of 22nd Mid-Atlantic Industrial Waste Conference, Philadelphia, 
Pennsylvania, July 24-27, 1990.  

24. Wittler, R. J. and Abt, S. R. "The Influence of Uniformity on Riprap Stability." Proceedings 
of ASCE National Conference on Hydraulic Engineering, San Diego, California, pp. 251
265, July 30 - August 3, 1990.  

25. Abt, S. R., Peterson, M. R., Combs, P. G., and Watson, .C. C. "Evaluation of the ARS Low 
Drop Grade Control Structure." Proceedings of ASCE National Conference on Hydraulic 
Engineering, San Diego, California, pp. 342-347, July 30 - August 3, 1990.  

26. Abt, S. R. and Sanders, T. G. "Slope Erosion Protection with Riprap." Proceedings of IECA 
22nd Annual Conference and Exposition, Orlando, Florida, pp. 225-234, February 20-22, 
1991.  

27. Abt, S. R., Cook, C., Staker, K., and Belt, R. "Small Parshall Flume Rating Correction for 
Settlement." Proceedings of Colorado Water Engineering and Management Conference, 
Denver, Colorado, pp. 231-238, February 27-28, 1991.  

28. Abt, S. R., Johns, D., Watson, C., and Smith, J. "Riprap Design Criteria for the ARS Low 
Drop Structure." Proceedings of ASCE National Conference on Hydraulic Engineering, 
Nashville, Tennessee, pp. 73-78, July 29 - August 2, 1991.  

29. Abt, S. R., Johnson, T. L., and Hogan, S. A. "Gully Simulation in Reclaiming Waste Sites." 
Proceedings of IECA 23rd Annual Conference and Exposition, Reno, Nevada, pp. 309-319, 
February 19-21, 1992.  

30. Watson, C., Raphelt, N., Combs, P., and Abt, S. "Comparison of ARS-Type Grade Control 
Model Testing and Prototype Response." Proceedings of ASCE Water Forum '92, 
Baltimore, Maryland, pp. 213-218, August 3-5, 1992.  

31. Abt, S. R., Clary, W. P., and Thornton, C. I. "Ability of Streambed Vegetation to Entrap 
Fine Sediments." Proceedings of American Institute of Hydrology National Conference, 
Portland, Oregon, pp. 249-259, October 17-22, 1992.

18



PROCEEDINGS (Cont) Steven R. Abt

32. Abt, S. R., Watson, C. C., Ingram, J. J., and Fischenich, J. C. "Rehabilitation Experience for 
Low-Flow Flood Control Channels." Proceedings of American Society of Flood Plain 
Managers Conference, Las Vegas, Nevada, pp. 83-91, December 2-4, 1992.  

33. Abt, S. R., Clary, W. P., and Thornton, C. I. "Sediment Entrapment in Vegetated 
Streambeds." Proceedings of International Erosion Control Association 24' Annual 
Conference and Exposition, Indianapolis, Indiana, pp. 73-91, February 23-26, 1993.  

34. Thorne, C. R., Abt, S. R., and Maynord, S. T. "Prediction of Near-Bank Velocity and Scour 
Depth in Meander Bends for Design of Riprap Revetments." Proceedings of International 
Riprap Workshop, Fort Collins, Colorado, Vol. II, pp. 980-1007, July 12-16, 1993.  

35. Wittier, R. .. and Abt, S. R. "Shields Parameter in Low Submergence on Steep Flows." 
Proceedings of International Riprap Workshop, Fort Collins, Colorado, Vol. II, pp. 1051
1064, July 12-16, 1993.  

36. Clary, W. P., Abt, S. R., and Thornton, C. I. "Sediment Entrapment by Stream Channel 
Vegetation." Proceedings of ASCE Conference on Irrigation and Drainage Engineering, 
Park City, Utah, July 21-23, 1993.  

37. March, D. E., Abt, S. R., and Thorne, C. R. "Comparison of Bank Stability Analyses with 
Field Observations for Channel Banks Failing Due to Bed Scour and Lateral Erosion." 
Proceedings of ASCE National Conference on Hydraulic Engineering, San Francisco, 
California, pp. 881-886, July 26-30, 1993.  

38. Hogan, S. A., Pauley, C. J., Abt, S. R., and Johnson, T. C. "Gully Intrusion on Reclaimed 
Disposal Sites." Proceedings of ASCE National Conference on Hydraulic Engineering, San 
Francisco, California, pp. 1641-1646, July 26-30, 1993.  

39. Fischenich, J. C., Abt, S. R., and Watson, C. C. "Low-Flow Habitat in Flood Control 
Channels." Proceedings of ASCE National Conference on Hydraulic Engineering, San 
Francisco, California, pp. 1155-1160, July 26-30, 1993.  

40. Genovez, A., Abt, S. R., Florentin, B., and Garton, A. "Efeito Do Assentamento em Calhas 
Parshal." X Simposio Brasleiro de Recursos Hidricos, Rio de Janeiro, RJ., pp. 40-48, 
November, 7-12, 1993.  

41. Abt, S. R., Watson, C. C., Fischenich, J. C., and Peters, M. R. "Bank Stabilization and 
Habitat Aspects of Low-Flow Channels." Proceedings of International Erosion Control 
Association 2 5 "h Annual Conference and Exposition, Reno, Nevada, pp. 29-37, 
February 15-18, 1994.

19



PROCEEDINGS (Con)2

42. Abt, S. R., Peters, M. R., Johnson, T. L., and Hogan, S. A. "Sandstone Materials Used as 
Riprap." Proceedings of ASCE National Conference on Hydraulic Engineering, Buffalo, 
New York, pp. 467-471, August 1-5, 1994.  

43. Thornton, C. I., Abt, S. R., and Clary, W. P. "Sediment Entrapment Potential of Submerged 
Stream Channel Vegetation." Proceedings of International Erosion Control Association 
Annual Conference and Exposition, Atlanta, Georgia, February 28 to March 3, 1995.  

44. Abt, S. R., Thornton, C. I., Johnson, T. L., and Watson, C. C. "Gully Erosion on Steep 
Embankment Slopes." Proceedings of the 151 Annual USCOLD Lecture Series, San 
Francisco, California, pp. 199-212, May 15-19, 1995.  

45. Watson, C. C., Abt, S. R., and Little, C. "Monitoring of DEC Grade Control Structures." 
Proceedings of the Water Resources Planning and Management National Convention, ASCE, 
Boston, Massachusetts, pp. 1081-1084, May 1995.  

46. Watson, C. C., Van Zanten, B. L., and Abt, S. R. "Stream Classification." Proceedings of 
the Water Resources Planning and Management National Conference, ASCE, Boston, 
Massachusetts, pp. 1097-1100, May 1995.  

47. Abt, S. R., Wittier, R. J., and Ruff, J. F. "Design Flood Impacts on Evaluating Dam Failure 
Mechanisms." U.S. - Korea Joint Seminar on the Reduction of Natural Disaster in the Water 
Environment, Seoul, South Korea, pp. 249-260, July 1995.  

48. Annandale, G. W., Wittler, R. J. Mefford, B. W., Abt, S. R., and Ruff, J. F. "Spillway and 
Foundation Erosion: Predicting Erosion Threshold." Proceedings of Water Power '95, 
ASCE, San Francisco, California, July 1995.  

49. Wittier, R. J., Mefford, B. W., Abt, S. R., Ruff, J. F., and Annandale, G. W. "Spillway and 

Foundation Erosion: Estimating Progressive Erosion Extents." Proceedings of Water Power 
'95, ASCE, San Francisco, California, July 1995.  

50. Abt, S. R., Fischenich, J. C., Watson, C. C., and Florentin, C. B. "Development of the 
Riverine Community Habitat Assessment and Restoration Concept." Proceedings of the 

First International Conference on Water Resources Engineering, ASCE, San Antonio, Texas, 
pp. 731-735, August 14-18, 1995.  

51. Abt, S. R., Watson, C. C., and Raphelt, N. R. "Comparison of DEC Structure Model and 
Prototype Performance." Proceedings of the First International Conference on Water 
Resources Engineering, ASCE, San Antonio, Texas, pp. 1566-1569, August 14-18, 1995.

Steven R. Abt20



PROCEEDINGS (Cont)

52. Fischenich, J. C. and Abt, S. R. "Estimating Flow Resistance in Vegetated Channels." 
Proceedings of the First International Conference on Water Resources Engineering, ASCE, 
San Antonio, Texas, pp. 805-809, August 14-18, 1995.  

53. Watson, C. C., Combs, P. G., Abt, S. R., and Raphelt, N. K. "Bioengineering Stabilization 
of Harland Creek Sites." Proceedings of the First International Conference on Water 
Resources Engineering, ASCE, San Antonio, Texas, pp. 1839-1843, August 14-18, 1995.  

54. Watson, C. C., Raphelt, N. K., and Abt, S. R. "Stable Channel Sediment Loads." 
Proceedings of the First International Conference on Water Resources Engineering, ASCE, 
San Antonio, Texas, pp. 1321-1325, August 14-18, 1995.  

55. Wilkerson, G. V., Abt, S. R., and Johnson, T. L. "Predicting Sandstone Riprap Erosion 
Rates." Proceedings of the Tailings and Mine Waste Conference, Fort Collins, Colorado, 
pp. 229-230, January 16-19, 1996.  

56. Abt, S. R., Watson, C. C., Burgi, J. P., Derrick, D. L., and Batka, J. H. "Willow Posts 
Construction and Evaluation on Harland Creek, Mississippi." Proceedings of the Sixth 
Federal Interagency Sedimentation Conference, Las Vegas, Nevada, pp. 14-23, March 10
14, 1996.  

57. Watson, C. C., Abt, S.R., Gessler, D., and Raphelt, N. K. "Validation of External 
Hypotheses for Stable Channel Design," Proceedings of the Sixth Federal Interagency 
Sedimentation Conference, Las Vegas, pp. II 49-55, March 10-14, 1996.  

58. Wittier, R. J., Keeney, S. D., Mefford, B. W., Abt, S. R., and Watson, C. C. "Gradient and 
Plan Form Stabilization of an Incising Stream." Proceedings of the Sixth Federal 
Interagency Sedimentation Conference, Las Vegas, Nevada, March 10-14, 1996.  

59. Abt, S. R. and Thompson, P. L. "Scour of Culvert Outlets: Considerations Present and 
Future." Proceedings of the North American Water and Environment Congress '96, ASCE, 
Anaheim, California, June 22-28, 1996.  

60. Wittier, R. J., Abt, S. R., Lewis, T. M., and Adhya, K. "Dam Foundation Erosion Study: 
Pit 4 Scale Model Simulations." Proceedings of the North American Water and Environment 
Congress '96, ASCE, Anaheim, California, June 22-28, 1996.  

61. Dudley, S. J., Abt, S. R., Bonham, C. D., and Fischenich, J. C. "A New Technique for 
Measuring Vegetation Density." Proceedings of the North American Water and 
Environment Congress '96, ASCE, Anaheim, California, June 22-28, 1996.  

62. Wittier, R. J., Abt, S. R., Lewis, T. M., Ruff, J. F., and Adhya, K. "Dam Foundation Erosion 
Study: The Design of a Sidewall Orifice for Simulation of a Free Trajectory Overtopping

21 Steven R. Abt



PROCEEDINGS (Cont) 22 Steven R. Abt 

Jet." Proceedings of the North American Water and Environment Congress '96, ASCE, 
Anaheim, California, June 22-28, 1996.  

63. Wittler, R. J., Keeney, S. D., Mefford, B.W., Abt, S. R., and Watson, C. C. "Gradient and 
Plan Form Stabilization of an Incising Stream." Proceedings of the North American Water 
and Environment Congress '96, ASCE, Anaheim, California, June 22-28, 1996.  

64. Wittler, R. J., Eby, D. R., Keeney, S. D., Watson, C. C., and Abt, S. R. "Siting Low Profile 
Grade Control Structures for the Muddy Creek. Demonstration Stream Restoration Research 
Project." Proceedings of the North American Water and Environment Congress '96, ASCE, 
Anaheim, California, June 22-28, 1996.  

65. Lewis, T. M., Abt, S. R., Ruff, J. F., Wittler, R. J., and Annandale, G. W. "Erosion at Dam 
Foundations: Predicting Jet Velocities." Proceedings of the Association of State Dam 
Safety Officials 13th Annual Conference, Seattle, Washington, September 8-11, 1996.  

66. Thornton, C. I., Abt, S. R., and Johnson, T. L. "Riprap Rock Durability Versus Rock 
Quality: A Case Study." Proceedings of Tailings and Mine Waste '97, Fort Collins, 
Colorado, pp. 283-289, January 13-16, 1997.  

67. Dudley, S. J., Abt, S. R., Bonham, C. D., and Fischenich, J. C. "Determining Vegetation 
Density and Its Impact on Channel Capacity." Proceedings of International Erosion Control 
Association Annual Conference and Exposition, Nashville, Tennessee, pp. 351-361, 
February 25-28, 1997.  

68. Abt, S. R. and Watson, C. C. "Evaluation and Evolution of Grade Control Structures." 
Proceedings of the Conference on Management of Landscapes Disturbed by Channel 
Incision, The University of Mississippi, Oxford, Mississippi, pp.235-240, May 20-22, 1997.  

69. Bohrer, J. G. and Abt, S. R. "Dam Foundation Erosion: Behavior of a Free-Trajectory Jet 
in a Plunge Pool." Proceedings of the XXVII IAHR Congress, Energy and Water: 
Sustainable Development, San Francisco, California, pp. 435-440, August 10-15, 1997.  

70. Wittier, R. J., Abt, S. R., Ruff, J. F., and Annandale, G. W. "Dam Foundation Erosion: Pit 
4 Dam Scale and Prototype Model Test Results and Comparison." Proceedings of the 
XXVII IAHR Congress, Energy and Water: Sustainable Development, San Francisco, 
California, pp. 440- 446, August 10-15, 1997.  

71. Annandale, G. W., Lewis, T. M., Wittier, R. J., Abt, S. R., and Ruff, J. F. "Dam Foundation 
Erosion: Numerical Modeling." Proceedings of the XXVII IAHR Congress, Energy and 
Water: Sustainable Development, San Francisco, California, pp. 429-434, August 10-15, 
1997.



PROCEEDINGS (Cont)

72. Hamilton, K.J., Abt, S.R., Wittier, R.J., and Annandale, G.W. "Erosion at Foundations: 
Plunge Pool Circulation." Proceedings of the Association of State Dam Safety Officials 141" 
Annual Conference, Pittsburgh, Pennsylvania, September 7-10, 1997.  

73. Abt, S. R., Bonham, C. D., Watson, C. C., and Johnson, T. L. "Prairie Fire Impacts on 
Vegetated Erosion Control Covers." Proceedings of the International Erosion Control 
Association Annual Conference and Exposition, Reno, Nevada, pp. 219-228, February 16
20, 1998.  

74. Abt, S. R., Dudley, S. J., and Fischenich, J. C. "Woody Debris Influence on Flow 
Resistance." Proceedings of the ASCE Wetlands Engineering and River Restoration 
Conference, Denver, Colorado, March 22-26, 1998.  

75. Johnson, T. L. and Abt, S. R. "Design of Channel Riprap Using Overtopping Flow 
Methods." Proceedings of the First Interagency Hydrologic Modeling Conference, Las 
Vegas, Nevada, Vol. 1, pp. 3-17-3-21, April 19-23, 1998.  

76. Juergensen, J. P. and Abt, S. R. "Plunge Pool Recirculation at Dam Toes." Proceedings of 
the ASCE International Water Resources Engineering Conference, Memphis, Tennessee, 
pp. 826-831, August 3-7, 1998.  

77. Morris, C. E., Abt, S. R., Thornton, C. I., and Fischenich, J. C. "Resistance to Flow in 
Channel Overbanks." Proceedings of the ASCE International Water Resources Engineering 
Conference, Memphis, Tennessee, pp. 748-753, August 3-7, 1998.  

78. Thornton, C. I., Abt, S. R., and Johnson, T. L. "Gully Stabilization Methods Utilizing 
Launching Stone." Proceedings of the ASCE International Water Resources Engineering 
Conference, Memphis, Tennessee, pp. 1559-1564, August 3-7, 1998.  

79. Wittier, R. J., Annandale, G. W., Ruff, J. F., and Abt, S. R. "Prototype Validation of 
Erodibility Index for Scour in Granular Media." Proceedings of the ASCE International 
Water Resources Engineering Conference, Memphis, Tennessee, pp. 1090-1095, August 3-7, 
1998.  

80. Shafai-Bajestan, M., Behzadi-Poor, A., and Abt, S. R. "Control of Sediment Deposition of 
the Amir-Kabir Pump Station Using a Physical Hydraulic Model." Proceedings ofthe ASCE 
International Water Resources Engineering Conference, Memphis, Tennessee, pp. 1553
1558, August 3-7, 1998.  

81. Wittier, R. J., Keeney, S. D., Watson, C. C., and Abt, S. R. "Rehabilitation of an Incised 
Stream in Fine Grained Glacial Soils with Grade Control and Planform Control Structures." 
H. 0. Hansen & B. L. Madsen (Eds.), River Restoration '96 - Session Lectures

23 Steven R. Abt



PROCEEDINGS (Cont) 24 Steven R. Abt 

Proceedings. International Conference arranged by the European Centre for River 
Restoration, National Environmental Research Institute, Denmark, 292 pp., 1998.  

82. Wittier, R. J., Annandale, G. W., Abt, S. R., and Ruff, J. F. "New Technology for 
Estimating Plunge Pool or Spillway Scour." Proceedings of the Association of State Dam 
Safety Officials 150' Annual Conference, Las Vegas, Nevada, October 11-14, 1998.  

83. Abt, S. R., Thornton, C. I., Lipscomb, C. M., and Johnson, T. L. "Launching Stone Methods 
for Stabilizing Reclaimed Waste Sites." Proceedings of the 6th International Conference on 
Tailings and Mine Waste '99, Fort Collins, CO, pp. 207-216, January 24-27, 1999.  

84. Abt, S.R. and Thorne, C.R. "Debris Management Techniques at Hydraulic Structures." 
Proceedings of the ASCE 1999 International Water Resources Engineering Conference, 
Seattle, Washington, August 8-12, 1999.



25 Steven R. Abt 

EDITED PROCEEDINGS: 

1. Nelson, J. D., Shepherd, T. A., Abt, S. R., Charlie, W. A., and Welsh, J. D. "Uranium Mill 
Tailings Management." Vol. I and II, Proceedings of First Symposium, Fort Collins, 
Colorado, November 20-21, 1978.  

2. Nelson, J. D., Shepherd, T. A., Abt, S. R., Charlie, W. A., and Edgar, T. V. "Uranium Mill
Tailings Management." Proceedings of Second Symposium, Fort Collins, Colorado, 
November 19-20, 1979.  

3. Nelson, J. D., Shepherd, T. A., Abt, S. R., Edgar, T. V., and Martin, J. P. "Uranium Mill 
Tailings Management." Proceedings of Third Symposium, Fort Collins, Colorado, 
November 24-25, 1980.  

4. Nelson, J. D., Shepherd, T. A., Abt, S. R., Charlie, W. A., Martin, J. P., and Wardwell, R.  
E. "Uranium Mill Tailings Management." Proceedings of Fourth Symposium, Fort Collins, 
Colorado, October 26-27, 1981.  

5. Nelson, J. D., Shepherd, T. A., Abt, S. R., and Wardwell, R. E. "Uranium Mill Tailings 
Management." Proceedings of Fifth Symposium, Fort Collins, Colorado, December 9-10, 
1982.  

6. Nelson, J. D., Shepherd, T. A., Wardwell, R. E., and Abt, S. R. "Management of Uranium 
Mill Tailings, Low-Level Waste and Hazardous Waste." Proceedings of Sixth Symposium, 
Fort Collins, Colorado, February 1-3, 1984.  

7. Nelson, J. D., Shepherd, T. A., Abt, S. R., Van Zyl, D., and Wardwell, R. E. "Management 
of Uranium Mill Tailings, Low-Level Waste and Hazardous Waste." Proceedings of Seventh 
Symposium, Fort Collins, Colorado, Vol. I and II, February 6-8, 1985.  

8. Abt, S. R., Nelson, J. D., Shepherd, T. A., Wardwell, R. E., and Van Zyl, D. "Geotechnical 
and Geohydrological Aspects of Waste Management." Proceedings of Eighth Symposium, 
Fort Collins, Colorado, February 5-7, 1986.  

9. Van Zyl, D., Abt, S. R., Nelson, J. D., and Shepherd, T. A. "Geotechnical and 
Geohydrological Aspects of Waste Management." Proceedings of Ninth Symposium, Fort 
Collins, Colorado, February, 1-6, 1987.  

10. Abt, S. R. and Gessler, J. "Hydraulic Engineering." Proceedings of ASCE National 
Conference on Hydraulic Engineering, Colorado Springs, Colorado, pp. 1256, August 8-12, 
1988.



EDITED PROCEEDINGS (Cont)

11. Thorne, C. R., Abt, S. R., Barends, F. B. J., Pilarczyk, K., Maynard, S. T., and 
Stephenson, G. "Theory, Policy and Practice of Erosion Control Using Riprap, Armour 
Stone and Rubble." Proceedings of International Riprap Workshop, Fort Collins, Colorado, 
July 12-16, 1993.  

12. Abt, S. R., Young-Pezeshk, J., and Watson, C. C. "Water Resources Engineering '98." 
Proceedings of the ASCE International Water Resources Engineering Conference, Vol. 1 and 
Vol. 2, Memphis, Tennessee, August 3-7, 1998.  

POSTER PRESENTATIONS: 

1. Clary, W. P., Abt, S. R., and Thornton, C. I. "Vegetation Effects on Retention of Stream 
Channel Sediments." Conference on Riparian Management: Common Threads and Shared 
Interest, Rocky Mountain Forest and Range Experiment Station, Albuquerque, New Mexico, 
February 4-6, 1993.  

2. Clary, W. P. and Abt, S. R. "Sediment Entrapment by Stream Channel Vegetation." Annual 
Meeting of the Society for Range Management: Expanding Partnerships and Continuing 
Services, Albuquerque, New Mexico, February 14-19, 1993.

26 Steven R. Abt



REPORTS: 

1. Rice, L., Bogdanovich, R. L., and Abt, S. R. "Drainage Needs Study, City of Lakewood, 
Colorado." Prepared for the City of Lakewood, Colorado, March 1975.  

2. Bishop, H. F. and Abt, S. R. "Drainage Report for Stain Gulch Quarry." Prepared for 
Cooley Sand and Gravel Company, Denver, Colorado, April 1975.  

3. Rice, L. and Abt, S. R. "Highline Canal Master Plan, Phase A Report." Prepared for the 
Denver Urban Drainage and Flood Control District, August 1975.  

4. Nelson, J. D., Abt, S. R., and Edgar, T. V. "Reviewing of Proposed Tailings Management 
System for White Mesa Uranium Project." Submitted to the U.S. Nuclear Regulatory 
Commission, August 1979.  

5. Ruff, J. F. and Abt, S. R. "Hydraulic Model Study - Parachute Creek Dam and Reservoir 
Flip Bucket and Plunge Pool Stilling Basin." Prepared for Chevron Shale Oil Company and 
Union Oil Company of California, January 1980.  

6. Nelson, J. D. and Abt, S. R. "Tailings Management Program Evaluation, Bokum Mineral 
Resources Project." Submitted to the U.S. Nuclear Regulatory Commission, January 1980.  

7. Nelson, J. D. and Abt, S. R. "Tailings Management Program Evaluation, Gulf Mineral 
Resources Co., Mount Taylor Project, New Mexico." Submitted to the U.S. Nuclear 
Regulatory Commission, March 1980.  

8. Nelson, J. D. and Abt, S. R. "Review of Long-Term Stability of Proposed Reclamation Plan, 
Highland Uranium Mill Tailings Impoundments, Exxon Mineral Company, U.S.A." 
Submitted to the U.S. Nuclear Regulatory Commission, Docket No. 40-B 102, May 1980.  

9. Ruff, J. F. and Abt, S. R. "Scour at Culvert Outlets in Cohesive Bed Material." Submitted 
to U.S. Department of Transportation, Federal Highway Administration, CER79-80-JFR
SRA 61, May 1980.  

10. Ruff, J. F., Abt, S. R., Mendoza, C. "Flow Characteristics of a 1-inch Ball Valve." Prepared 
for Kamyr Valves, Incorporated, CER80-8 I -JFR-SRA-CM 10, September 1980.  

11. Nelson, J. D. and Abt, S. R. "Review of Proposed 5 Foot Dam Raise, Upper Tailings Pond 
Embankment System, Lisbon Valley Operation, Rio Algom Corporation." Prepared for 
Nuclear Regulatory Commission, October 1980.

27 Steven R. Abt



12. Nelson, J. D. and Abt, S. R. "Evaluation of Tailings Management Alternatives." Lisbon 
Valley Operation, Rio Algom Corporation, Prepared for U.S. Nuclear Regulatory 
Commission, March 1981.  

13. Abt, S. R. and Mendoza, E. "Model Study of Circulating Water Pump Sump, Pawnee S. E.  
Generating Station, Unit No. 1, Public Service Company of Colorado." Prepared for Steams
Rogers Corporation, Denver, Colorado, CER80-81-SRA-CM53, May 1981.  

14. Nelson, J. D. and Abt, S. R. "Long-Term Stability Review for the Conoco Sand Rock 
Project." Prepared for U.S. Nuclear Regulatory Commission, August 1981.  

15. Ruff, J. F., Abt, S. R., Mendoza, C., Shaikh, A., and Kloberdanz, R. "Scour at Culvert 
Outlets in Mixed Bed Materials." Final Report submitted to Department of Transportation, 
Federal Highway Administration, CER81-82-JFR-SRA-CM-AS-RK43, September 1981.  

16. Wardwell, R. E., Nelson, J. D., and Abt, S. R. "In Situ Dewatering Techniques for Uranium 
Mill Tailings." Topical Report prepared for Oak Ridge National Laboratory, NUREG/CR
3203, ORNL/TM-8687, April 1982.  

17. Abt, S. R. and Patrone, H. D. "Standard Operation Procedures for Blasting to Enhance 
Scientific Research at Colorado State University." Submitted to the U.S. Air Force Office 
of Scientific Research, January 1983.  

18. Donnell, C. A. and Abt, S. R. "Effects of Culvert Shape on Localized Scour." Engineering 
Research Center Hydraulic Publication, Colorado State University, CER 82-83 CAD
SRA42, pp. 53, May 1983.  

19. Abt, S. R., Nelson, J. D., and Wright, L. N. "Review of Proposed 20 Foot Dam Raise, 
Tailings Management Plan, Bear Creek Uranium Co." Final Report Prepared for U.S.  
Nuclear Regulatory Commission, September 1983.  

20. Nelson, J. D., Wardwell, R. E., Abt, S. R., and Staub, W. P. "Consolidation of Tailings." 
Prepared for U.S. Nuclear Regulatory Commission, NUREG/CR- 3204, ORNL/TM-8690, 
September 1983.  

21. Richardson, J. R., Abt, S. R., and Richardson, E. V. "Inflow Seepage Effects on Straight 
Alluvial Channels." Engineering Research Hydraulic Publication, Colorado State 
University, CER83-84JRR-SRA-EVR44, pp. 104, April 1984.  

22. Nelson, J. D., Abt, S. R., and Wright, L. N. "Review of Proposed 1984 Tailings Dam Raise 
of Bear Creek Uranium Company." Final Report Prepared for U.S. Nuclear Regulatory 
Commission, June 1984.

Steven R. AbtREPORTS (Cont) 28



23. Ruff, J. F. and Abt, S. R. "Final Report of Hydraulic Model Study, Little's Creek Channel, 
Littleton, Colorado." Prepared for Writer Corporation, Engineering Research Center 
Hydraulic Publication, Colorado State University, pp. 36, October 1984.  

24. Wittier, R. J. and Abt, S. R. "Small Canal Discharge Measurement by Thermal Dilution." 
Engineering Research Center Hydraulic Publication, Colorado State University, CER84-85 
RJW-SRA21, pp. 100, November 1984.  

25. Ruff, J. F., Shaikh, A., Abt, S. R., and Richardson, E. V. "1985 Riprap Tests in Flood 
Control Channels." Prepared for U.S. Army Corps of Engineers, Waterway Experiment 
Station, Vicksburg, Mississippi, CER85-86-JFR-AS-SRA-EVR-17, pp. 43, August 1985.  

26. Falk, J. A., Abt, S. R., and Nelson, J. D. "Prediction of Gully Incision on Reclaimed Tailings 
Slopes." Submitted to the U.S. Nuclear Regulatory Commission, Report No. CER85-86JAF
SRA-JDN6, pp. 70, September 1985.  

27. Charlie, W. A., Veyera, G. E., Doehring, D. 0., and Abt, S. R. "Blast Induced Liquefaction 
Potential and Transient Porewater Pressure Response of Saturated Sands." Prepared for U.S.  
Air Force Office of Scientific Research, Washington, DC, pp. 198, October 1985.  

28. Shaikh, A., Ruff, J. F., and Abt, S. R. "Surface Erosion of Compacted Clays." Engineering 
Research Center, Hydraulic Publication, Colorado State University, CER 85-86-AS-JFR
SRA 29, pp. 131, May 1986.  

29. Nelson, J. D., Abt, S. R., Hinkle, N. E., Staub, W. P., Volpe, R. L., and Van Zyl, D.  
"Methodologies for Evaluating Long-Term Stabilization Designs of Uranium Mill Tailings 
Impoundments." Prepared for U.S. Nuclear Regulatory Commission, NUREG/CR-4620, 
ORNL/TM - 10067, pp. 145, June 1986.  

30. Abt, S. R. and Doehring, F. K. "Review of the Ray Point (Felder) Uranium Operations 
Tailings Basin Reclamation Plan - Hydrologic Aspects." Prepared for U.S. Nuclear 
Regulatory Commission, Denver, Colorado, October 1986.  

31. Abt, S. R. and Wittier, R. J. "Model Study - Southwind Maritime Centre." Prepared for 
Water Engineering and Technology and the Indiana Port Commission, pp. 29, January 1987.  

32. Ruff, J. F., Shaikh, A., Abt, S. R., and Richardson, E. V. "Riprap Stability in Side Sloped 
Channels." Prepared for U.S. Army Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi, March 1987.  

33. Abt, S. R., Khattah, M. S., Nelson, J. D., Ruff, J. F., Shaikh, A., Wittier, R. J., Lee, D. W., 
and Hinkle, N. E. "Development of Riprap Design Criteria by Riprap Testing in Flumes, 
Phase I." NUREG/CR-4651, ORNL/TM-10100, pp. 111, May 1987.

__1 REPORT (Cont) Steven R. Abt29



REPORTS (Cont)

34. Nelson, J. D., Abt, S. R., Volpe, R. L., and Staub, W. P. "Application of Methodologies for 
Evaluating Long-Term Stabilization Designs of Uranium Mill Tailings, Impoundments 
Phase II." Prepared for U.S. Regulatory Commission, May 1987.  

35. Abt, S. R. "Review of the Exxon Highland Uranium Operations Tailings Basin Final 
Reclamation Plan - Erosion Protection Aspects." Prepared for U.S. Nuclear Regulatory 
Commission, Uranium Recovery Field Office, June 1987.  

36. Abt, S. R. "Review of the Exxon Highland Uranium Operations Tailings Basin Final 
Reclamation Plan Responses-Erosion Protection Aspects." Prepared for U.S. Nuclear 
Regulatory Commission, Uranium Recovery Field Office, January 1988.  

37. Abt, S. R., Bennett, B., and Wittier, R. J. "Model Study-Clark Maritime Centre." Prepared 
for Water Engineering and Technology and the Indiana Port Commission, April 1988.  

38. Abt, S. R. and Wittier, R. J. "Product Number Flood Hazard Concept - Verification Study." 
Prepared for City of Boulder Flood Utility, Department of Public Works, Boulder, Colorado, 
pp. 32, July 1988.  

39. Abt, S. R., Wittier, R. J., LaGrone, D. L., Khattak, M. S., Nelson, J. D., Hinkle, N. E., and 
Lee, D. W. "Development of Riprap Design Criteria by Riprap Testing in Flumes: Phase 
Il-Follow-up Investigations." NUREG/CR-4651, ORNL/TM-10100/V2, Vol. 2, pp. 85, 
September 1988.  

40. Abt, S. R. and Wittier, R. J. "Greenstreak Protective Erosion Control Mat 560 Flume 
Study." Prepared for Greenstreak Plastic Products Company, St. Louis, Missouri, pp. 29, 
September 1988.  

41. Abt, S. R. and Brisbane, T. E. "Flow Test of a 7-inch Fuel Shut-off Butterfly Valve." 
Prepared for Energy Containers Corporation, Santa Ana, California, April 1989.  

42. Abt, S. R., Douglas, J., Lee, D. W., Ruff, J. F., and Wittier, R. J. "Development of Soil 
Cover and Rock Barrier Criteria by Flume Testing: Pilot Study." NUREG/CR-5370, 
ORNL/sub/87-7732C/l, pp. 73, May 1989.  

43. Sanders, T. G., Wittier, R. J., Abt, S. R., and Hogan, S. A. "North American Green Erosion 
Study." Prepared for North American Green, Evansville, Indiana, pp. 25, May 1989.  

44. Abt, S. R. and Brisbane, T. E. "Flow Test of a Seven Inch Fuel Coupling Poppet Valve." 
Prepared for Energy Corporation, Santa Ana, California, pp. 15, September 1989.

30 Steven R. Abt



45. Abt, S. R., High, K. M., Gongloff, D. M, and McDaniel, R. D. "Radon Barrier Erosion and 
Bedding Drainage Criteria for UMTRA Sites." Prepared for Jacobs Engineering Group, Inc., 
Albuquerque, New Mexico, September 1989.  

46. Abt, S. R., Hogan, S. A., McGrane, P. C., Johns, D. D., and Van Zanten, B. L. "Model Study 
Analysis of the ARS-Type Low-Drop Structure." Prepared for Water Engineering and 
Technology, Inc., Fort Collins, Colorado, Vol. I and Vol. II, October 1989.  

47. Thome, C. R. and Abt, S. R. "Bank Erosion Modeling and Assessment Techniques." Parts 
1-4, Prepared for U.S. Army Engineer Waterways Experiment Station, Research Contract 
DACW39-87-D-0031, November 1989.  

48. Peterson, M. R., Watson, C. C., and Abt, S. R. "Value Engineering of ARS-Type Low Drop 
Structures." Prepared for U.S. Army Corps of Engineers, Contract No. DACW39-89-D
0001. Prepared by Water Engineering and Technology, Inc., pp. 50, January 1990.  

49. Abt, S. R., Brisbane, T. E., and Ruff, J. F. "Flow Test of an Eleven Inch Shut-off Valve 
Assembly." Prepared for Energy Container Corporation, Santa Ana, California, pp. 17, 
February 1990.  

50. Thorne, C. R. and Abt, S. R. "Estimation of Velocity and Shear Stress at the Outer Bank in 
River Bends." Prepared for U.S. Army Corps of Engineers, Waterways Experiment Station, 
Research Contract No. DACW39-89-K-00 15, pp. 86, February 1990.  

51. Abt, S. R. and Brisbane, T. E. "Flow Test of an 11-inch Liquid Oxygen Disconnect Valve." 
Prepared for Energy Container Corporation, Santa Ana, California, pp. 19, September 1990.  

52. Abt, S. R. and Brisbane, T. E. "Laboratory Tests of the Model 700 Series Spill Valves." 
Prepared for Midland Manufacturing Corporation, Skokie, Illinois, pp. 10, with attachment, 
January 1991.  

53. Abt, S. R., Ruff, J. F., Brisbane, T. E., AI-Qaser, G. N., and Gongloff, D. M. "Hydraulic 
Model Study of the South Platte River at Cherry Creek." Prepared for McLaughlin Water 
Engineers, Ltd., pp. 28, January 1991.  

54. Abt, S. R., Hogan, S. A., Van Zanten, B. L., Siller, T. J., and Julien, P. Y. "Instrumentation 
for Measuring Scour at Bridge Piers and Abutments - Scour Monitoring Device Testing, 
Phase I." Submitted to Resource Consultants Inc., Fort Collins, Colorado, pp. 36, July 1991.  

55. Abt, S. R., Watson, C. C., Johns, D. D., Hamilton, G. B., Garton, A. D., Florentin, C. B., and 
Thornton, C. 1. "Riprap Sizing Criteria for ARS-Type Drop Structures, Final Report." 
Submitted to the U.S. Army Corps of Engineers, Waterways Experiment Station, Research 
Contract No. DACW39-90-K-0027, pp. 105, September 1991.

REPORTS (Cont) 31 Steven R. Abt



56. Watson, C. C. and Abt, S. R. "Rio Bogata River Mechanics Investigation." Prepared for 
James M. Montgomery Engineers, Inc. and Gomez, Cajiao y Asociatdos CIA.LTDA, pp. 62, 
September 1991.  

57. Abt, S. R., Van Zanten, B. L., Belt, R., Lewis, T. M., and Siller, T. J. "Instrumentation for 
Measuring Scour at Bridge Piers and Abutments - Scour Monitoring Device Testing, 
Phase II." Submitted to Resource Consultants Inc., Fort Collins, Colorado, October 1991.  

58. Abt, S. R. and Brisbane, T. E. "Windmill Gulch Storm Drainage System Model." Submitted 
to Resource Consultants Inc., Fort Collins, Colorado, pp. 25, October 1991.  

59. Abt, S. R. and Brisbane, T. E. "Pressure and Flow Tests of a Liquid Oxygen Disconnect 
Valve." Prepared for Energy Container Corporation, Santa Ana, California, pp. 10, 
December 1991.  

60. Watson, C. C. and Abt, S. R. "Expeditious Design and Review of Pipe-Drop Drainage 
Features." Prepared for U.S. Army Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi, February 1992.  

61. Brisbane, T. E. and Abt, S. R. "Laboratory Tests of the Model 700 Series Spill Valves: 
Phase II." Prepared for Midland Manufacturing Corporation, Skokie, Illinois, pp. 15, with 
attachments, April 1992.  

62. Thome, C. R. and Abt, S. R. "Analytical and Empirical Prediction of Scour Pool Depth and 
Location in Meander Bends." Prepared for U.S. Army Corps of Engineers, Waterways 
Experiment Station, Vicksburg, Mississippi, June 1992.  

63. Abt, S. R., Watson, C. C., Peters, M., and Walters, R. W. "Environmental Engineering of 
Low-Flow Channels." Prepared for U.S. Army Corps of Engineers, Environmental 
Laboratory, Waterways Experiment Station, Vicksburg, Mississippi, February 1993.  

64. Watson, C. C., Abt, S. R., Thome, C. R., Gessler, D. 0., and March, D. E. "Monitoring and 
Analysis of Incised Streams: 1992 Progress." Submitted to the U.S. Army Corps of 
Engineers, Waterways Experiment Station, Vicksburg, Mississippi, February 1993.  

65. Abt, S. R. and Brisbane, T. E. "Flow Test of a 7-Inch Fuel Coupling Poppet Valve." 
Prepared for Energy Container Corporation, Santa Ana, California, pp. 10, March 1993.  

66. Brisbane, T. E. and Abt, S. R. "Hydraulic Model Study of the Hospital Rock Tunnel Energy 
Dissipator Outlets." Submitted to Resource Consultants and Engineers, Inc., Fort Collins, 
Colorado, pp. 17, April 1993.

REPORT (Cont) 32 Steven R. Abt



REPORTS (ConO)

67. Watson, C. C., Abt, S. R., Brisbane, T. E., and Van Zanten, B. L. "Physical Model 
Investigation of South Platte River at 88th Avenue." Prepared for Camp, Dresser and 
McKee, Inc., Denver, Colorado, April 1993.  

68. Hogan, S. A., Abt, S. R., and Watson, C. C. "Development and Testing of Gravel Substrate 
Sampling Techniques." Prepared for U.S. Fish and Wildlife Service, Fort Collins, Colorado, 
May 1993.  

69. Brisbane, T. E. and Abt, S. R. "Flow Test of 2 2-Inch Fueling Adapter." Prepared for OEA 
Pyronetics Division, Denver, Colorado, and General Dynamics Corporation, San Diego, 
California, May 1993.  

70. Gessler, D., Watson, C., and Abt, S. "Sensitivity Analysis of Stable Channel Design 
Procedure." Submitted to the U.S. Army Corps of Engineers, Waterways Experiment 
Station, Vicksburg, Mississippi, pp. 189, September 1993.  

71. March, D., Watson, C. C., Abt, S. R., and Thorne, C. "Streambank Stability Analysis Using 
Limiting Stability Curves." Submitted to the U.S. Army Corps of Engineers, Waterways 
Experiment Station, Vicksburg, Mississippi, pp. 104, September 1993.  

72. Pauley, C. J., Abt, S. R., Hogan, S. A., and Lewis, T. M. "Methodologies for Design of Soil 
Covers, Interim Report I: Gully Intrusion Into Reclaimed Slopes - Laboratory Simulations." 
Prepared for U.S. Nuclear Regulatory Commission, Contract No. NRC-02-91-0007, October 
1993.  

73. Watson, C. C., Abt, S. R., and Hogan, S. A. "Monitoring of DEC Drop Structures." 
Submitted to the U.S. Army Corps of Engineers Waterways Experiment Station, Vicksburg, 
Mississippi, pp. 69, October 1993.  

74. Hogan, S. A., Abt, S. R., and Watson, C. C. "Development and Testing of a Bed Material 
Sampling Method for Gravel and Cobble Bed Streams." Technical Report, Colorado State 
University, Fort Collins, Colorado, pp. 126, October 1993.  

75. Mefford P., Wittier, R., Annandale, G., Abt, S., and Ruff, J. "Dam Foundation Erosion: Pre
test." Report submitted to Pacific Gas & Electric Co., San Francisco, California, October 
1993.  

76. Abt, S. R., Hogan, S. A., Pauley, C. J., Thornton, C. I., and Burgi, J. P. "Methodologies for 
Design of Soil Covers, Interim Report II: Gully Intrusion Into Reclaimed Slopes - Field 
Investigations." Prepared for U.S. Nuclear Regulating Commission, Contract No. NRC-02
91-0007, November 1993.

33 Steven R. Abt



SREPORTS (Cont) 34 Steven R. Abt 
77. Watson, C. C., Abt, S. R., Thorne, C. R., Gessler, D., Van Zanten, B. L., and Hendon, S. C.  

"1993 Monitoring Sites Evaluation," Demonstration Erosion Control Project, Submitted to 
the U. S. Army Corps of Engineers, Waterways Experiment Station, Vicksburg, Mississippi, 
December 1993.  

78. Abt, S. R., Peters, M. R., and Watson, C. C. "Rapid Creek Field Data Collection, Rapid 
City, SD." Submitted to the Environmental Laboratory, U. S. Army Corps of Engineers, 
Waterways Experiment Station, Vicksburg, Mississippi, January 1994.  

79. Thornton, C. I., Abt, S. R., and Batka, J. H. "Sediment Deposition and Retention in 
Streambed Vegetation." Report submitted to the USDA Forest Service, Rocky Mountain 
Station, Fort Collins, Colorado, February 1994.  

80. Peters, M. R., Abt, S. R., and Watson, C. C. "Low Flovw Habitat Rehabilitation-Evaluation 
of the RCHARC Methodology." Prepared for U.S. Army Corps of Engineers, Waterways 
Experiment Station, Vicksburg, Mississippi, May 1994.  

81. Abt, S. R., Gessler, D., and Thornton, C. I. "Auger Creek, White King Mine, Summary: 
HEC-1 and HEC-2 Analysis." Submitted to the U.S. Forest Service, Lakeview Ranger 
District, Lakeview, OR, July 1994.  

82. Abt, S. R. and Florentin, C. B. "Parshall Flume Discharge Correction Program for 
Submergence and Settlement Conditions." Submitted to the Colorado Agricultural 
Experiment Station, Colorado State University, Fort Collins, Colorado, pp. 17, 
September 1994.  

83. Thornton, C. I., Abt, S. R., and Batka, J. H. "Sediment Entrapment and Retention Potential 
of Submerged Stream Vegetation." Submitted to the USDA Forest Service, Intermountain 
Research Station, Boise, Idaho, Contract No. INT-91584-RSVA, pp. 154, October 1994.  

84. Watson, C. C., Abt, S. R., and Thornton, C. I. "Recommendations for Bioengineering 
Stabilization of Five Sites on Harlan Creek, Mississippi." Demonstration Erosion Control 
Project. Submitted to U.S. Army Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi, pp. 39, November 1994.  

85. Abt, S. R., Peters, M. R., Thornton, C. I., Hogan, S. A., and Wilkerson, G. V.  
"Methodologies for Design of Soil Covers, Interim Report III: Rock Durability 
Assessment." Prepared for U.S. Nuclear Regulatory Commission, Washington, DC, 
Contract No. NRC-02-91-0007, December 1994.



86. Watson, C. C., Gessler, D., and Abt, S. R. "Analysis of Effective Width and Depth - A 

Study of Sediment Transport Over the Side Slopes of Trapezoidal Channels." Submitted to 

the U.S. Army Corps of Engineers, Waterways Experiment Station, Vicksburg, Mississippi, 
pp. 65, December 1994.  

87. Watson, C. C., Gessler, D., Abt, S. R., and Thome, C. R. "Demonstration Erosion Control 

Monitoring Sites, 1994 Evaluation." Submitted to U. S. Army Corps of Engineers, 
Waterways Experiment Station, Vicksburg, Mississippi, pp. 152, January 1995.  

88. Abt, S. R., Florentin, C. B., and Watson, C. C. "Evaluation of the Riverine Community 
Habitat Assessment and Restoration Concept: Goose Creek Field Data Collection." 
Submitted to the U.S. Army Corps of Engineers, Waterways Experiment Station, Vicksburg, 
Mississippi, February 1995.  

89. Wittier, R. J., Abt, S. R., Lewis, T.M., Ruff, J. F., Annandale, G. W., Mefford, B. W., and 
Adhya, K. "Dam Foundation Erosion: Pit 4 Scale Model Experiments." Submitted to 

Pacific, Gas and Electric Co., San Francisco, California, April 1995.  

90. Gessler, D., Watson, C. C., and Abt, S. R. "Prediction of Depth of Flow in Mobile Sand Bed 

Channels." Submitted to the U.S. Army Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi, 1 10 p., April 1995.  

91. Trabant, S. C., Thornton, C. I., and Abt, S. R. "Proportional Flow Splitting Device Design 
Program." Submitted to the U. S. Forest Service, Rocky Mountain Station, Fort Collins, 
Colorado, pp. 16, May 1995.  

92. Abt, S. R., Thornton, C. I., Hogan, S. A., Pauley, C. J., and Watson, C. C. "Methodologies 
for Design of Soil Covers: Gully Intrusion Into Reclaimed Slopes." Final Report prepared 
for the U.S. Nuclear Regulatory Commission, Washington, DC, Contract No. NRC-01-91
0007, August 1995.  

93. Wilkerson, G. V., Abt, S. R., and Watson, C. C. "Methodologies for Design of Soil Covers: 
Use of Rock Property Tests to Predict Sandstone Riprap Erosion Rates." Prepared for the 
U. S. Nuclear Regulatory Commission, Washington, DC, August 1995.  

94. Thornton, C. I. and Abt, S. R. "Gully Prediction Program Users Manual." Prepared for the 
U.S. Nuclear Regulatory Commission, Washington, DC, October 1995.  

95. Watson, C. C., Gessler, G. and Abt, S. R. "Inspection of Selected Bank Stabilization Sites." 
Submitted to the U.S. Army Corps of Engineer Waterways Experiment Station, Vicksburg, 
Mississippi, pp. 103, October 1995.



96. Abt, S. R., Ruth, B. C., Brisendine, T. L., Mitchell, C. M., and Lipscomb, C. M. "Condition 
Assessment of Parshall Flumes in Colorado." Colorado Agricultural Experiment Station 
Report, Project COLO71 5, November 1995.  

97. Trabant, S. C., Thornton, C. I., and Abt, S. R. "Feasibility Study for a Proportional Flow 
Diversion Structure." Submitted to U. S. D. A., Forest Service, Rocky Mountain Station, 
Fort Collins, Colorado, pp. 167, November 1995.  

98. Wallerstein, N., Thorne, C. R., and Abt, S. R. "Debris Control at Hydraulic Structures in 
Selected Areas of Europe." Prepared for the U.S. Army Research Development and 
Standardization Group-United Kingdom, London, pp. 40, November 1995.  

99. Watson, C. C., Abt, S. R., and Gessler, D. "Monitoring of DEC Drop St.uctures." 
Submitted to the U.S. Army Corps of Engineers, Waterways Experiment Station, Vicksburg, 
Mississippi, pp. 164, December 1995.  

100. Abt, S. R., Trabant, S. C., and Thornton, C. I. "Riprap Sizing at the Toe of Steep Slopes." 
Prepared for the U.S. Nuclear Regulatory Commission, Washington, DC, January 1996.  

101. Watson, C. C., Gessler, D., Abt, S. R., Thornton, C. I., and Kozinski, P. "Demonstration 
Erosion Control Monitoring Sites 1995 Evaluation." Submitted to the U.S. Army Corps of 
Engineers Waterways Experiment Station, Vicksburg, Mississippi, pp. 169, January 1996.  

102. Brink, T. G., Falvey, H. T., and Abt, S. R. "The Effects of Waves on the Tipping of 
Fusegates." Submitted to HydroPlus International, Nanterre Ceder, France, pp. 85, 
March 1996.  

103. Boroughs, C. B., Abt, S. R., and Brisbane, T. E. "Use of the Law of the Wall for Measuring 
Flow Rate of Water in Circular Conduits." Submitted to Signet Scientific Co., El Monte, 
California, pp. 67, March 1996.  

104. Lewis, T. M. Abt, S. R., and Ruff, J. F. "Prediction of Velocities within Jets Formed by 
Overtopping Steep Dams." Submitted to the U.S. Bureau of Reclamation, Denver, Colorado, 
pp. 173, March 1996.  

105. Florentin, C. B., Abt, S. R., Watson, C. C., Collins, K. L., Fischenich, J. C., and Nestler, J.  
M. "Low-Flow Aquatic Habitat Restoration Evaluation-The RCHARC Methodology." 
Prepared for the U.S. Army Corps of Engineers Waterways Experiment Station, Vicksburg, 
Mississippi, July 1996.  

106. Thornton, C. 1. and Abt, S. R. "Evaluation of the Shear, Pepperling Good, and Pepperling 
Fair Rock Samples for the Lakeview, Oregon, UMTRA Site." Prepared for the U.S. Nuclear 
Regulatory Commission, Washington, DC, July 1996.

S REPORT (ConO) 36 Steven R. Abt



107. Wallerstein, N., Thorne, C. R., and Abt, S. R. "Debris Control at Hydraulic Structures in 
Selected Areas of the USA and Europe." Prepared for the U.S. Army Research Development 
and Standardization Group-United Kingdom, London, Contract No. N68171-95-C-9133, 
Project No. WK2Q5C-7793-ENO1, pp. 104, November 1996.  

108. Bohrer, J. G. and Abt, S. R. "Plunge Pool Velocity Prediction of Rectangular, Free Falling 
Jets." Prepared for the U.S. Bureau of Reclamation, Denver, Colorado, Contract 
No. 1425-5-FC-81-20350, pp. 116, November 1996.  

109. Abt, S. R. and Bonham, C. D. "Assessment of the Prairie Fire Effects on the Exxon 

Highlands Ranch Reclaimed Disposal Site Near Glenrock, Wyoming; 
September 11-12, 1996." Prepared for the U.S. Nuclear Regulatory Commission, 
Washington, DC, pp. 33, November 1996.  

110. Arneson, L., Thornton, C. I., Watson, C. C., Abt, S. R., Batka, J. H., and Lipscomb, C. M.  
"Investigation of Pressure Flow Scour-Data Report." Prepared for the Federal Highway 
Administration, December 1996.  

111. Watson, C. C., Dubler, D. D., and Abt, S. R. "Design Hydrology Investigations." 
Demonstration Erosion Control Project Report submitted to the U.S. Army Corps of 
Engineers, Waterways Experiment Station, Vicksburg, MS, pp. 72, December 1996.  

112. Abt, S. R., Ruth, B. C., Mitchell, C. M., and Lipscomb, C. M. "Condition Assessment of 
Parshall Flumes in Colorado - Part 2." Colorado Agricultural Experiment Station Report, 
Project COLO 715, pp. 31, December 1996.  

113. Dudley, S. J., Abt, S. R., Bonham, C. D., Watson, C. C., and Fischenich, J. C. "Vegetation 
Measurements for Estimating Flow Resistance." Environmental Impact Research Program 
Technical Report, U.S. Army Corps of Engineers, Waterways Experiment Station, pp. 52, 
February 1997.  

114. Flippin-Dudley, S. J., Abt, S. R., Bonham, C. D., Watson, C. C., and Fischenich, J. C.  
"Computations of Flow Resistance for Vegetated Channels and Floodplains." Environmental 
Impact Research Program Technical Report, U.S. Army Corps of Engineers, Waterways 
Experiment Station, February 1997.  

115. Abt, S. R., Thornton, C. I., Batka, J. H., and Lipscomb, C. M. "Investigation of Gully 
Stabilization Methods with Launching Stone: Pilot Laboratory Tests." Prepared for the U.S.  
Nuclear Regulatory Commission, Washington, DC, pp. 35, February 1997.  

116. Hamilton, K. J. and Abt, S. R. "Plunge Pool Circulation at Dam Foundations." Prepared for 
the U.S. Bureau of Reclamation, Denver, Colorado, Contract No.1425-5-FC-81-20350, 
pp. 79, May 1997.

REPORT (Cont) 37 Steven R. Abt



Steven R. Abt

117. Abt, S.R. and Bonham, C.D. "Site Visit Observations of the Lowman, Idaho Uranium 

Tailings Disposal Cell." Prepared for the U.S. Nuclear Regulatory Commission, NMSS, 

Washington, D.C., pp. 20, June 1997.  

118. Brisbane, T.E., Belsick, R., and Abt, S.R. "Moffat Treatment Plant Finished Water Blend 

Basin Model." Submitted to HDR Engineering and Denver Water Department, pp. 32, June 

1997.  

119. Thornton, C.I. and Abt, S.R. "Gully Prediction Program: Users Manual." Version 2.0, 
Prepared for the U.S. Nuclear Regulatory Commission, NMSS, Washington, D.C., pp. 20, 

July 1997.  

120. Watson, C.C. and Abt, S.R. "Demonstration Erosion Control Monitoring Sites, 1996 

Evaluation." Submitted to the U.S. Army Corps of Engineers Waterways Experiment 

Station, Vicksburg, MS, pp. 160, August 1997.  

121. Abt, S.R., Bonham, C.D., and Watson, C.C. "Assessment of the Prairie Fire Effects on the 

Exxon Highlands Ranch Reclaimed Disposal Site: Follow-up Study." Prepared for the U.S.  

Nuclear Regulatory Commission, NMSS, Washington, D.C., pp. 30, August 1997.  

122. Abt, S.R. and Thornton, C.I. "Integrating Condition Indices, Performance Measures, and 

QUADRANT Decision Processes: Assessment." Prepared for the U.S. Army Corps of 

Engineers Waterways Experiment Station, Contract No. DACW39-97-M-0506, Vicksburg, 
MS, pp. 20, September 1997.  

123. Thornton, C.I. and Abt, S.R. "Reata Pass Wash Channel Hydraulic Model: Data Report." 

Prepared for Stantech Consulting Inc., Phoenix, Arizona, pp. 22, October 1997.  

124. Bunte, K. and Abt, S. "Manual for Sampling Surface and Subsurface Particles-Size 

Distributions in Gravel-Bed Streams." Draft Report Prepared for the Stream Technology 

Center, Rocky Mountain Forest and Range Experiment Station, U.S. Forest Service, Fort 
Collins, CO, pp. 157, December 1997.  

125. Johnson, T.L., Abt, S.R., Thornton, C.I., and Julien, P.Y. "Design of Erosion Protection for 

Long-Term Stabilization." Draft report submitted to the U.S. Nuclear Regulatory 
Commission, Washington, D.C., January 1998.  

126. Flippin-Dudley, S.J., Abt, S.R., Bonham, C.D., Watson, C.C. and Fischenich, J.C.  

"Evaluation of Flow-Resistance Equations for Vegetated Channels and Floodplains." 

Technical Report EL-98-2, USAE Waterways Experiment Station, Vicksburg, MS, pp. 34, 

March 1998.

38REPORTS (Cont)



REPORTS (Con:) Steven R. Abt

127. Juergensen, J. P. and Abt, S. R. "Flow Pattern and Circulation Velocity Prediction in Plunge 
Pools Formed by Overtopping Steep Dams." Prepared for the U.S. Bureau of Reclamation, 
Denver, Colorado, Contract No.1425-5-FC-81-20350, April 1998.  

128. Morris, Chad E., Abt, Steven R., Thornton, Christopher I., and Fischenich, Craig. "Apparent 
Shear Stress in Compound Channels." Environmental Impact Research Program Technical 
Report, U.S. Army Corps of Engineers, Waterways Experiment Station, pp. 132, April 1998.  

129. Thornton, C.I., Lipscomb, C.M., Ullmann, C.M., and Abt, S.R. "Investigation of Pressure 
Flow Scour-Phase 2: Abutments." Data Report Submitted to U.S. Federal Highway 
Administration, Denver, Colorado, September 1998.  

130. Leech, J.R1, Abt, S.R., Thornton, C.I., and Lipscomb, C.M. "Development of a Circular 
Shaped, Articulated Concrete Block and Uniform Testing Procedures for Articulated 
Concrete Blocks." Report *submitted to the U.S. Army Engineer Waterways Experiment 
Station, Vicksburg, MS, January, 1999.  

131. Thornton, C.I. and Abt, S.R. "Review of the Umetco Reclamation Plan: Surface Water 
Hydrology and Erosion Protection." Draft report submitted to the Southwest Research 
Institute, San Antonio, Texas, pp. 15, January 1999.  

132. Thornton, C.I., Watson, C.C., Abt, S.R., and Kozinski, P.B. "Field Assessment of A-Jacks 
Installations - Brush Creek, Kansas City, Missouri and Powell Creek, Waukegan, Illinois." 
Report prepared for Armortec Concrete Erosion Control Systems, pp. 48, February 1999.  

133. Thornton, C.I., Watson, C.C., Abt, S.R., Lipscomb, C.M., Holmquist-Johnson, C.L., and 
Ullmann, C.M. "Full Scale Testing." Report prepared for Armortec Concrete Erosion 
Control Systems, pp. 20, February 1999.  

134. Thornton, C.I., Watson, C.C., Abt, S.Rt, Lipscomb, C.M., and Ullmann, C.M. "Pier Scour 
Protection Testing." Report prepared for Armortec Concrete Erosion Control Systems, pp.  
32, February 1999.  

135. Holmquist-Johnson, C.L., Thornton, C.I., Watson, C.C., and Abt, S.R. "Hydraulic Property 
Documentation." Report prepared for Armortec Concrete Erosion Control Systems, pp. 58, 
February 1999.  

136. Brisbane, T.E., Sampish, K.E., and Abt, S.R. "Sea Cliff Sewer Line Failure Model Study." 
Report prepared for Sedgwick, Detert, Moran, & Arnold, San Francisco, CA, pp. 42, 
February, 1999.

39



REPORTh (Cont) 40 Steven R. Abt 

137. Abt, S. R., Brisbane, T. E., Sampish, K. E., and Heintz, M. L. "Hydraulic Model Study of 
the South Platte River at the Franklin Street Bridge." Report prepared for Love & Associates 
Inc., Louisville, CO, pp. 42, March, 1999.  

138. Thornton, C.I. and Abt. S.R. "Technical Evaluation Report: Surface Water Hydrology and 
Erosion Protection - Sweetwater Uranium Facility." Report submitted to the Southwest 
Research Institute, San Antonio, Texas, pp. 16, April, 1999.  

139. Abt, S.R. and Skowron, E.M. "Condition Assessment of Cutthroat Flumes in Colorado." 
Colorado Agricultural Experiment Station Report, Project COLO 715, pp. 41, April, 1999.  

140. Thomas, D.B. and Abt, S.R. "A Hydraulic and Geomorphic Analysis of Step-Pool 
Structipres." Report submitted to the Colorado River Water Conservation District, Glenwood 
Springs, Colorado, pp. 130, July, 1999.  

141. Abt, S. R., Mackin, P.C., and Farrell, D.A. "Comments on West Valley Erosion Modeling." 
Report prepared for the U.S. Nuclear Regulatory Commission, Washington, DC, July, 1999.



UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

PRIVATE FUEL STORAGE L.L.C.

(Independent Spent 
Fuel Storage Installation)

) ) 
) Docket No. 72-22-ISFSI 
) 
) 
)

CERTIFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF'S RESPONSE TO APPLICANT'S MOTION FOR 
SUMMARY DISPOSITION OF UTAH CONTENTION M - PROBABLE MAXIMUM FLOOD" 
in the above captioned proceeding have been served on the following through deposit in the 
Nuclear Regulatory Commission's internal mail system, or by deposit in the United States mail, 

first class, as indicated by an asterisk, with copies by electronic mail as indicated, this 19th day 
of July, 1999:

"G. Paul Bollwerk, III, Chairman 
Administrative Judge 
Atomic Safety and Licensing Board 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 
(E-mail copy to GPB@NRC.GOV) 

Dr. Jerry R. Kline 
Administrative Judge 
Atomic Safety and Licensing Board 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 
(E-mail copy to JRK2@NRC.GOV) 

Dr. Peter S. Lam 
Administrative Judge 
Atomic Safety and Licensing Board 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 
(E-mail copy to PSL@NRC.GOV)

Atomic Safety and Licensing Board Panel 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

Office of the Secretary 
ATTN: Rulemakings and Adjudications Staff 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 
(E-mail copy to: 

HEARINGDOCKET@NRC. GOV) 

Office of the Commission Appellate 
Adjudication 
Mail Stop: 16-C-1 OWFN 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

James M. Cutchin, V 
Atomic Safety and Licensing Board 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 
(by E-mail to JMC3@NRC.GOV)



-2-

Danny Quintana, Esq.* 
Danny Quintana & Associates, P.C.  
68 South Main Street, Suite 600 
Salt Lake City, UT 84101 
(E-mail copy to quintana@Xmission.com) 

Jay E. Silberg, Esq.* 
Ernest Blake, Esq.* 
Paul A. Gaukler, Esq.* 
SHAW, PITTMAN, POTTS & 

TROWBRIDGE 
2300 N Street, N.W.  
Washington, DC 20037-8007 
(E-mail copies to jaysilberg, 
paulgaukler, and ernest blake 

@shawpittman.com) 

Denise Chancellor, Esq.* 
Fred G. Nelson, Esq.  
"Utah Attorney General's Office 
160 East 300 South, 5th Floor 
P.O. Box 140873 
Salt Lake City, UT 84114-0873 
(E-mail copy to dchancel@State.UT.US) 

Connie Nakahara, Esq.* 
Utah Dept. of Environmental Quality 
168 North 1950 West 
P. 0. Box 144810 
Salt Lake City, UT 84114-4810 
(E-mail copy to cnakahar@state.UT.US)

Diane Curran, Esq.* 
Harmon, Curran, Spielberg 

& Eisenberg, L.L. P.  
1726 M. Street N.W., Suite 600 
Washington, D.C. 20036 
(E-mail copy to 

dcurran@harmoncurran.com) 

John Paul Kennedy, Sr., Esq.* 
1385 Yale Ave.  
Salt Lake City, UT 84105 
(E-mail copy to john@kennedys.org) 

Joro Walker, Esq.* 
Land and Water Fund of the Rockies 
2056 East 3300 South, Suite 1 
Salt Lake City, UT 84109 
(E-mail copy to joro6l@inconnect.com) 

Richard E. Condit, Esq.* 
Land and Water Fund of the Rockies 
2260 Baseline Road, Suite 200 
Boulder, CO 80302 
(E-mail copy to rcondit@lawfund.org)

Sherwin E. Turk 
Counsel for NRC Staff


