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COLORADO STATE ENGINEER'S SEVENTEENTH ANNUAL REPORT
TO THE
GENERAL ASSEMBLY
ON
DAM SAFETY
FOR
FISCAL YEAR 2000-2001

INTRODUCTION

The mission of Colorado’s Dam Safety Program is to prevent loss of life and property damage and
protect the state’s water supplies from the failure of dams within the resources available to this
office. The program provides for a safe environment related to the design, construction, and
operation of dams and reservoirs through working with dam owners and designers to achieve
compliance with state law. The program includes the enforcement of a comprehensive set of
regulations, policies, and procedures for the construction and maintenance of dams, the safe
operation of reservoirs, and emergency preparedness. In the event a dam is found to be unsafe,
the public safety is improved by restricting the storage in the reservoir to a safe level. The safe
storage levels are determined by the review and approval of engineered plans for the construction

and repair of dams, and reguilar safety evaluations of existing dams and reservoirs by professional
engineers. : '

The program is managed by the State Engineer in accordance with Title 37, Article 87, of CR.S.
(2000 Supp.), and the Livestock Water Tank Act, Title 35, Article 49, of C.R.S. (2000 Supp.), as
amended. The “Rules and Regulations for Dam Safety and Dam Construction” and Standard
Specifications for Livestock Water Tanks and Erosion Controj Dams establish the procedures and
requirements of the State Engineer in the implementation of these statutes.

PURPOSE
This report is submitted in compliance with Section 37-87-114.4, CR.S. (2000 Supp.), concerning
the dam safety activities of the State Engineer and the Colorado Division of Water Resources
relating to Sections 37-87-105 to 37-87-114, C.R.S. (2000 Supp.).

EFFECTIVENESS OF PROGRAM

The effectiveness of a program can be demonstrated by producing a result or accomplishment.
For fiscal year 2000 - 2001, the dam safety program achieved the majority of its goals and
objectives in the design review and inspection of dams. We continue, however, to experience
incidents at dams. Because of our dam safety program, the incidents resulted in reduced
consequences. This is atiributed to the increased awareness of the dam owners to be
responsible for their dams, inciuding emergency preparedness; and to the enforcement of the
regulations, policies, and procedures by our office.

At the end of the reporting period, there were 198 dams restricted from full storage due to various
structural problems such as serious leakage, cracking and sliding of embankments, and




inadequate spillways. Total storage restricted is 132,115 acre-feet. The restrictions provide risk
reduction for the public and environment until the problems are corrected. The owners are
responsible for following the restricted operating levels, and the restrictions are enforced by the
Division Engineers. See Appendix G for a list of restricted dams. In the event conditions of any
dam or reservoir are so unsafe as to not permit the time to issue or enforce a restriction, or a dam
is threatened by a large flood, the State Engineer may immediately employ remedial measures to
protect the public safety. An emergency dam repair cash fund is provided under the Colorado
Water Conservation Board’s construction fund per Section 37-87-122.5 (2000 Supp.)

Seven dams experienced serious problems during the period. Following is a short description of
the incidents:

¢ Matheson, a Significant Hazard (Class 2) dam near Kremmling in Grand County, has been
experiencing significant leakage over the years subsequently devetoping large sinkholes in the
right abutment. The sinkholes are growing in number and progressing towards the dam. The
reservoir is restricted to a level below the sinkholes.

¢ Martin Cull dam, a Low Hazard (Class 3) structure near Craig in Moffat County had a large slip
on the upstream slope which damaged the outlet works. The damage resulted in the reservoir
draining and partially filling the outlet conduit with silt.

+ Rifle Gap, a High Hazard (Class 1) dam near Rifte in Garfield County, experienced a sinkhole
in the parking lot at the right abutment of the dam. Investigation by the US Bureau of
Reclamation found shrinkage cracks in the underlying foundation which the overlying
cohesionless material was able to pipe into. The remaining voids were grouted. The reservoir
was at a low level at the time of the incident.

+ Wahatoya Lake, a High Hazard (Class 1) dam near LaVeta in Huerfano County, suddenly
began leaking in a broad band at the downstream toe near the Northeast corner of the dam.
The downstream slope was saturated one-fourth the way up, and a crack appeared on the
crest of the dam. The reservoir was spilling at the time. Emergency repairs were done by
clearing the extensive brush off of the slope, and installing a weighted filter and drains on the
downsiream slope. _

+ Lake Henry, a Significant Hazard (Class 2) dam near Ordway in Crowley County, suffered
severe overtopping of the crest of the East embankment by waves due to high winds. The
water saturated the downstream slope causing a slide. Emergency repairs were made to fix
the slide.

¢ Fruita No.1 dam, a Significant Hazard (Class 2) structure near Glade Park in Mesa County,
experienced another significant slide on the dowstream siope. Plans have been approved to
stabilize the slope and the reservoir is restricted to 20 feet below the crest of the dam.

+ Oasis, a Low Hazard (Class 3) dam near Austin in Delta County, suffered erosion damage
due to wave action on the left end of the main dam, which reduced the crest width. The
reservoir is being lowered pending repairs.

With the passage of the National Dam Safety Program Act (NDSP), PL 104-303, and its
subsequent funding, Colorado has applied for and received assistance grants in 1998 ($25,162),
1999 ($49,230) and 2000 ($85,400) to improve the effectiveness of its program. An additional
grant was approved for $85,400 for year 2001. These funds are being used to provide advanced
training to the staff in the field of dam safety and risk analysis. See Page 12 for more information
on our Failure Mode and Consequence Evaluations pilot project, and our Risk Based Profiling




System plans. Additional training will also be provided under the Technical Seminar training
provisions of the Act. The grant funds will also be used to acquire emergency communication
equipment, upgraded computers; engineering computer programs; and digital cameras. Future
grants may be available each year under the Act, until the year 2002, subject to appropriations.

The following sections of this report cover the activities of the program during the period.




DAM SAFETY PROGRAM

Organization

The Dam Safety Program is implemented by the State Engineer through the Dam Safety Branch
and the Division Engineers’ offices. The branch is partially decentralized, with Dam Safety
Engineers working under the general supervision of the Division Engineers in the several divisions
throughout the state. The Dam Safety Engineers and the divisions are responsible for the
Program for their geographic area, including enforcement of reservoir level restrictions. The
Principal Engineer of the Branch, who is located in Denver, has program-wide responsibifities
such as: communication, training, coordination, formulating the goals of the program,
recommending policies for implementation of the regulations, preparing procedures for carrying
out the policies, and providing technical guidelines for conduct of the work. The Principal
Engineer also supervises the Design Review and Construction Inspection activities. (See
Appendix A for tables and charts of the personnel and organization of the Branch.)

The Dam Safety Engineers' principal duties are to respond to emergency situations, conduct
safety inspections of existing dams, review the adequacy of spillways under the rules, enforce the
requirement for emergency planning, assist dam owners in developing their Emergency
Preparedness Plans (EPP), provide design review and construction inspection of repairs and
alterations when necessary, and investigate complaints on the safety of dams. They also
investigate the construction of dams in violation of Section 37-87-105(1) and (4), C.R.S. (1999
Supp.), and conduct training on the inspection of dams for division personnel, dam owners,
interested agencies, engineers, and the public. In addition, they review and approve Livestock
Watertank and Erosion Control Dam applications, and do other related work as assigned.

interagency coordination occurs as necessary. For example, we provide the U.S. Forest Service
copies of our inspection reports and orders for repair for privately owned dams, so they can
administer their use permits on national forest lands. We also coordinate the reviews of plans
with the forest service for permitted dams. An updated MOU is pending. An MOU was also
executed with the US Bureau of Land Management to coordinate our dam safety activities. MOUs
are pending with the US Army Corps of Engineers and the Federal Energy Regulatory
Commission. See page 7 for more information on the safety of federal dams.

A Memorandum of Understanding has been executed with the Division of Wildlife (DOW)
regarding the responsibilities of each agency in carrying out the safety inspection of their dams.
DOW is making safety inspections of their L.ow Hazard (Class 3) dams.

The Design Review Engineers’ principal duties are to review the plans and specifications for the
construction, alteration, modification, repair, and enlargement of reservoirs or dams in accordance
with Section 37-87-105, C.R.S. (2000 Supp.). This involves a comprehensive engineering review
of the plans and specifications to assure that a safe design has been developed, and to inspect
the construction of the dam. The engineers assist the Department of Health in the technical
evaluation of tailing impoundments through a Memorandum of Understanding, participates in the
state's Joint Review Process with the Department of Natural Resources, provides technical
assistance to the Division Engineers' offices on dam safety, and performs other related work as
assigned.




The Colorado Water Conservation Board makes its Construction Fund available fo assist owners

with the repair of their dams. We coordinate the review and approval and the final acceptance of
these dams with them.

Goals and Objectives of the Program

The program concentrates on "jurisdictional" dams and reservoirs as defined in Section 37-87-
105, C.R.S. (2000 Supp.), which are greater than ten feet high at the spillway; or twenty acres in
surface area, or 100 acre-feet in capacity at the high water line. Particular attention is placed on
inspecting Class 1 (High Hazard) dams annually, Class 2 (Significant Hazard) dams every two
years, and Class 3 (Low Hazard) dams are inspected at least every six years. Because of their
non-hazardous location, Class 4 (No Hazard) dams are not inspected regularly, but observed for
changes in hazard class periodically. See SAFETY INSPECTIONS AND CONSTRUCTION
OBSERVATIONS, page 9 for more information.

The Dam Safety Branch developed the following goals and objectives for the Dam Safety
Program.

1. In order to protect the public safety, the Dam Safety Branch shall determine the
amount of water, which is safe to impound in the several reservoirs in the state.
All of the objectives were accomplished for the period. See page 10 for more details on
the number of inspections conducted.

2. In order to protect the public from the failure of dams, the Dam Safety Branch
shall review and recommend approval of plans and specifications for the
construction, modification, and repairs of dams, in accordance with the
Regulations for Dam Safety and Dam Construction, September 30, 1988. All of the
.objectives for this goal were also accomplished, including the Design Review Unit
completing the review of plans and specifications within the 180-day limit. See page 8
for more details on the number of plans reviewed and approved.

3. In order to improve the public safety from the failures of dams, the Dam Safety
Branch shall implement the Rules and Regulations for Dam Safety and Dam
Construction in a reasonable fime.

Emphasis has been placed during the period on improving the number and quality of
Emergency Preparedness Plans for High and Significant hazard dams, especially
getling existing plans updated. Moderate success is being realized due to the efforts of
our Dam Safety Engineers, in some cases assisting the owners by providing the forms
and data they need.

4. To improve the communications of the Dam Safety Branch, the Principal
Engineer of the branch and the Division Engineers shall coordinate their
activities closely. Communications are maintained through the use of e-mail and
sending monthly activity reports to the Divisions by the Principal Engineer of the branch.




The Assistant State Engineer, Jack Byers, schedules frequent meetings with the
Division Engineer’s offices and annual meetings with the branch.

In order to improve the functions of the Branch, and to meet the public
information needs, the Dam Safety Branch shall maintain a data information
system. The maintenance of the DAMS database has been very successful. See
page 12 for more information about this and the NATDAM program.

In order to improve the technical proficiency of the Branch, the Division of Water
Resources shall provide training and professional development of the personnel.

The Dam Safety Branch submitted a training plan as part of an application to the
Federal Emergency Management Agency (FEMA) under the National Dam Safety
Program Act (NDSP) to provide the staff with advanced training in technical subjects.

During the period the staff have taken part in Technical Seminars offered by the
Assaciation of State Dam Safety Officials (ASDSO) and others as follows:

US Committee on Large Dams annual conference and special session on risk
assessment. The Principal Engineer of the Branch atiended.

Association of State Dam Safety Officials Annual Conference and Technical
Seminar on Slope Stability. Four members of the branch attended. Out-of-state
travel limitations prevented additional dam safety engineers attending.

FEMA/ASDSO workshop on enforcement of dam safety actions. One member of
the branch attended.

In house training on Risk Assessment. All members of the branch attended.

ASDSO Western Region Conference and Technical Seminar on Dam Failure
Analysis. Two members of the branch attended.

FEMA/ASDSO workshop on HEC-RAS. One member of the branch attended.
Workshop on Roller Compacted Concrete. One member of the branch attended.

Administrative leave is also provided for continuing education and participation on task
groups and committees.

In order to improve our dam safety program, and to participate in the
development of national policies on dam safety, and to take advantage of the
continuing education and information available, the State shall be a full voting
member of the Association of State Dam Safety Officials (ASDSO). Under Goal 7,
the Principal Engineer of the Branch is the designated state representative to ASDSO.
He has served on task groups, committees, and the Board of Directors, and was an
officer. All of the personnel in the Branch have had an opportunity to attend ASDSO
conferences and technical seminars over the years. Their Associate Member dues are
paid for from operating funds.




Safety of Federal Dams

A Memorandum of Understanding (MOU) has been executed with the U.S. Bureau of
Reclamation (BOR), the Bureau of Land Management (BLM), and the Air Force Academy (AFA)
relating to dam safety activities in Colorado. They provide for the exchange of safety related
information of dams under each agency's jurisdiction. An MOU is also being updated with the
U.S. Forest Service, Rocky Mountain Region, to provide coordination of our mutual responsibilities
for dam safety, and their Travel Management Plan for the National Forests. This is necessary to
provide access to private dams located on the forests. MOUs are being pursued with the other
federal agencies such as the Army Corp of Engineers and the Federal Energy Regulatory
Commission to assure that the dams under their jurisdiction are being maintained in safe condition
and to coordinate our activities and exchange of information and data.

Safety evaluations are done in accordance with the "Federal Guidelines for Dam Safety”. We
monitor the activities of these federal agencies to assure they are following their guidelines.

We have curtailed participating in routine inspections of federal dams in accordance with a
legislative audit recommendation. The Branch however, will participate in the evaluation of the
safety of some federal dams for special issues and performance problem evaluations, in
accordance with the procedure for obtaining approval to participate in these inspections. Ninety-
three (93) hours were spent participating in these safety inspections at a cost of $3906.

Federal Energy Regulatory Commission Licensed Dams

The Branch makes safety inspections of dams, which are also regulated by the Federal Energy
Regulatory Commission (FERC). In accordance with an agreement with them, they notify us of
their schedules, and invite us to participate in their inspections. They also furnish us copies of
their reports for our records. We notify the FERC of any safety problems that we have identified
based on our safety inspections, when requested by them. We have also curtailed our
participation in FERC regulated dams in accordance with the audit, but in accordance with the
procedures for approval spent 18 hours on inspections to evaluate specific performance or
maintenance issues, at a cost of $756.

Tables of Jurisdictional Dams

See page 15 for a table showing the distribution of dams by ownership. Table 1 shows the
ownership of jurisdictional dams in divisions by hazard class and type of owner.




APPROVAL OF PLANS AND SPECIFICATIONS FOR CONSTRUCTION
OF DAMS AND RESERVOIRS

During FY 00-01, the State Engineer's Office received plans for five new dams, and thirty-four
plans for alteration, modification, repair, or enlargement. Six separate hydrology studies were also
submitted for determination of the inflow design flood for spillway design. The estimated cost of
construction for the submitted plans was $22,300,173. Forty-five thousand nine hundred and
twenty-eight dollars ($45,928) was collected for the examination and filing of the submitted plans.

Thirty-six sets of plans and specifications for construction, and six hydrology studies were
approved by the State Engineer during FY 00-01. (See Appendix B for lists of dams which were
approved.) In order to expedite the approval of repair plans for dams, the Dam Safety Engineers
may review them and perform the construction inspections. This enables the owners to repair
their dams sooner by shortening the review time,

Upon completion of construction, the owner's engineer submits copies of the "AS-
CONSTRUCTED" plans showing any changes made during construction. These plans are
reviewed by the engineer who monitored the construction for completeness before being
accepted for filing. The superseded plans are disposed of and the "AS-CONSTRUCTED" plans
serve as the public record as required by the statutes.

Section 37-87-114.5., C.R.S. (2000 Supp.) exempts certain structures from the State Engineer's
approval. They are structures not designed or operated for the purpose of storing water, mill
tailing impoundments permitted under Article 32 or Article 33 of Title 34, C.R.S. (Minerals or Coal
Mines), uranium mill tailing and liquid impoundment structures permitted under Article 11 of Title
25, CR.S,, siltation structures permitted under Article 33 of Title 34, C.R.S. (Coal Mines), and
structures which only store water below the natural surface of the ground.

In order to prevent administrative problems as a result of the construction of small dams which do
not fall under the jurisdiction of the State Engineer's review and approval, Section 37-87-125,
C.R.S. (2000 Supp.) requires that a Notice of Intent to Construct a Nonjurisdictional Water
Impoundment Structure must be submitted to the State Engineer prior to beginning construction.




SAFETY INSPECTIONS AND CONSTRUCTION OBSERVATIONS
Scope

The statutes specify that a safety inspection include the review of previous inspection reports and
drawings, site inspection of the dam, spillways, outlet facilities, seepage control and measurement
system, and permanent monument or monitoring installations. Construction inspections also need
to be maintained at a high level. Construction inspections are important to assure that the
approved plans are being followed and to assure changed conditions during construction does not
jeopardize the safety of the design. The site visit is preceded by a review of the file and history of
performance, coordination with the owner, division staff, and other interested parties so they may
take part in the inspection.

The safety inspection must also include an evaluation of the adequacy of the spiliway to pass the
appropriate sized flood for the dam's size and hazard class, to make an evaluation of the dam's
hazard classification and whether it has changed, and to assess the adequacy of the Emergency
Preparedness Plan for the dam. The internal inspection of the outlet works and evaluation of
instrumentation has also been added fo the workload as required by the regulations. The
hydrologic evaluation of spillways has been postponed on dams located above 7500 feet in
elevation, pending the completion of a study of extreme precipitation by the State Engineer and
the Water Conservation Board, (See page 11 for more information.).

The findings of the inspection are documented on a report form which rates the conditions
observed of the several components of the dam and reservoir. The overall conditions are rated as
satisfactory, conditionally satisfactory, or unsatisfactory (unsafe) for full storage, and a
recommendation is made for the safe storage level by the Dam Safety Engineer. An order is
prepared for the State Engineer’s signature, restricting storage in the reservoir until the problem is
corrected. The report also identifies the several repair and maintenance items which the owner
should take care of, and any engineering and monitoring requirements necessary to assure the
safety of the dam. A copy of the ENGINEERS INSPECTION REPORT is in Appendix D.

Procedures have been implemented to begin reporting incidents, and the findings of safety
inspections where orders have been issued fo make modifications for safety reasons, to the
Center for the Performance of Dams at Stanford University, Palo Alto, California. This is a
national program that has been developed by the Association of State Dam Safety Officiais and
the Federal Emergency Management Agency for accumulating data for the improvement of
design and safety evaluations of dams nationwide. Dam incident reports were submitted for
seven dams during the period.

Orders to repair or maintain the dam usually require the re-inspection of the dam in order to verify
that the work has been done in an acceptable manner. Re-inspections also occur to assure
follow-up of the State Engineer's orders or as requested by the owner. If the safety inspection
finds that the overall conditions are unsafe, an order is written by the State Engineer restricting the
storage in the reservoir to a safe level. If the findings are conditionally satisfactory, full storage is
recommended contingent upon appropriate monitoring being provided by the owner. Restriction
letters are accompanied by orders to rehabilitate the dam to make it safe for full storage or to




breach the dam. In the event the owner fails to comply with an order to make the dam safe, a
breach order is issued to remove the hazard created by the dam and reservoir.

Scheduling

The Dam Safety Engineers collectively conduct about 600 to 800 safety and construction
inspections each year. Jurisdictional dams identified for inspection in accordance with the policies
of the State Engineer are assigned to the Dam Safety Engineers in each Division. The number of
inspections required o be scheduled is related to the number of dams in each division and their
hazard class. Included in these numbers has been the annual inspection of ali Class 1 dams,
one-half of the Class 2 hazard dams, and about one-sixth of the Class 3 hazard dams. Inspection
of federal dams for nonroutine inspections are infegrated with these schedules. Subsequent
follow-up and problem solving meetings with dam owners results in additional inspections each
year. In order to implement a pilot project on Failure Mode and Consequences Evaluations, and
to assist with inspections in Divisions 5 and 6 due to employee injuries, the Dam Safety Engineers
were directed to identify dams they could postpone safety inspections of. This reduced the
number of safety inspections during the period.

In order to track potential problems which could develop at Class 3 dams, the Dam Safety
Engineers assign dams to be observed to the Divisions’ Water Commissioners, and they file an
observation report. The report is reviewed, and then furnished to the owner for their information,
and to implement any recommendations for repair and maintenance. A copy of the WATER
COMMISSIONER DAM OBSERVATION REPORT form is in Appendix C.

Number of Inspections

During FY 00-01, a total of 519 safety inspections and 163 construction inspections were
conducted for a total of 682. In addition, 141 follow-up inspections were made. The safety
inspections included 214 Class 1 (High) hazard dams, 172 Class 2 (Significant) hazard dams, 127
Class 3 (Low) hazard dams, and 51inspections of Class 4 (No Hazard) dams (includes Federal
dams which are inspected at three year intervals and which we participated). Fewer low hazard
inspections were done due to a vacancy in Divisions 3 and 7, and injuries to two of the Dam
Safety Engineers For inspections of federally owned dams and FERC reguiated dams in which
we don't participate, we receive and review their reports and findings.
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DAM SAFETY PROJECTS

Extreme Precipitation Study

The State Engineer and the Colorado Water Conservation Board (CWCB) continued the process
during the period to study extreme precipitation in the mountainous areas of Colorado. See
Proposal for Evaluating Exireme Precipitation for the Mountainous Areas of Colorado in Appendix
E. A volunteer committee of meteorologists, hydrologists, engineers, federal and state agencies,
and private entities prepared the proposal. The Department of Atmospheric Science, CSU (State
Climatologist) was engaged for doing Phase | of the study, which is the coliection and verification
of data. A workshop was held to provide a forum for professionals in the field to determine which
modeling technology should be used during Phase |I of the plan. The Phase | report was
completed in May 1997. It contains a list of recommended exireme storms that will be used for
modeling research, and can be used for site specific analysis of extreme events for project
studies. The CWCB approved $300,000 for doing the Phase || study. They also approved the
use of $100,000 for updating the 100-year frequency atlas for Colorado. The National Weather
Service, NOAA, will be requested to update the atlas, however they are behind schedule and no
work is expected to get done until 2002.

A Memorandum of Understanding was approved on March 5, 1999 with Colorado State University
(CSU) Department of Atmospheric Science, Ft. Collins, Colorado to develop new methodologies
for determining extreme precipitation. This will be about a two plus year (February 1999 ~ June
2001) research project using the RAMS modef at CSU to simulate extreme precipitation of historic
events, and o create a graphical user interface (GUI) with the RAMS model to develop extreme
precipitation estimates in Colorado. A Technical Review Group is assisting us in reviewing the
progress of the research. The members of the group are Mr. Jimy Dudhia, National Center for
Atmospheric Research; Mr. Louis Schreiner and Mr. David Mathews, US Bureau of Reclamation;
and Mr Stephen Spann, Consultant. These new criteria should save millions of dollars in the
construction of spillways for dams. CSU has requested, and has been granted, a six-month
extension of time to complete their research by December 2001.

Emergency Preparedness Plans

Emergency preparedness for incidents at dams that jeopardize the public safely, including the
failure of dams, has become an integral part of dam safety programs. All the federal dam
owningfregulating agencies, and most states require that plans be formulated in order to detect
incidents at dams, give adequate warning, and maintain preparedness, for the eventual failure or
misoperation of dams. Colorado has been actively involved in this area since 1981, uitimately
requiring that Emergency Preparedness Plans (EPP) be prepared for High and Significant Hazard
dams as part of the regulations for dam safety adopted in September 1988. Although ail high
hazard dams have a plan, much work is still needed, however, to update, maintain, and exercise
the plans annually.

The Dam Safety Engineers in the Divisions continue to assist dam owners in the preparation of
their EPPs.  Approximately 98 percent of the Significant Hazard dams have plans on file. The
others who do not have a plan, have been notified of the requirement to prepare them. In some
cases, we have prepared the plans for the owners. This will continue to be enforced during the
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following year of inspections. We also participate in a variety of emergency exercises in
coordination with federal, state, and local emergency managers.

Dam Safety Database Management System

The dams database (DAMS) is maintained on a personal computer system (PC) using dBASE IV
as the data management program. While the main database is kept on a PC in Denver, the
several dam safety engineers maintain the data for their Divisions on their PCs. The main
database in Denver is updated from the several Divisions on a periodic basis. The Dam Safety
Branch's capability to maintain the database and analyze dams was enhanced by the receipt of
computer hardware and software for the Denver office and the Division offices under the auspices
of the National Dam Safety Program Assistance Grants. The addition of e-mail and Internet
Services has improved our ability to maintain and share our databases materially. This system is
used to update the National Inventory of Dams (NATDAM or NID) periodically when requested by
the US Army Corps of Engineers.

Publications/Internet

As a service to dam owners, the Dam Safety Branch makes available, at no charge, a brochure
on the construction and operation of dams in Colorado (January 1999). It contains general
information on requirements for approval of plans, water rights, financing, liability, insurance,
Emergency Preparedness Plans, statutes, publications, and Division Engineer and Water Court
addresses. A "Dam Safety Manual" is also available at a reasonable cost that instructs dam
owners on the safety inspection of their dams. Guidelines for preparing EPPs and a Project
Review Guide for submitting plans for approval also are provided at no cost.

In addition, the Regulations, Project Review Guide, application forms, sample plans, Livestock
and Erosion Control Dam Permits, and Notice to Construct a Nonjurisdictional Impoundment
Structure are available on the Dam Safety Web Page.

Failure Modes and Conseguence Evaluations

Colorado has relied on an inspection/standards based program for the past several years to
assure the safety of dams. While inspection activities are necessary, and provide a basis for dam
inventories, evaluation of hazard classifications, and site conditions at dams, we are still
experiencing too many serious incidents and even failures of dams in Colorado. After attending
an ASDSO workshop on Risk Assessment in 1999, we decided to explore ways to include risk
assessment in our dam safety program as a tool for identifying potential failure modes at existing
dams, and to focus our resources at the dams having the greatest risk of failure and significant
consequences.

We implemented a pilot project to train our staff and evaluate Failure Modes and Consequence
Evaluations (FMCE). We simultaneously began an evaluation of the US Bureau of Reclamation’s
Risk Based Profiling System (RBPS). It is a an indexing method for ranking dams in accordance
with weighted failure modes and consequences. RBPS could be used to create a list of dams to
do FMCE on.
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FMCE is a subset of risk analysis, but is simplified by qualitatively, rather than quantitatively,
estimating the likelihood of adverse consequences from loads on dams, (hydrologic, static, and
seismic). It includes a comprehensive review of the engineering data, operation, performance
history, and record of design and construction, as well as information related to the consequences
of failure and planned emergency procedures, by a team of experts in dam safety. The teams
use an “expert elicitation” process to develop an understanding of the most significant failure
modes, consequences, and any risk reductions that can be implemented, with respect to a dam.
One session has been conducted in Division 1 for the period, with three more planned in Divisions
2, 4, and 5 in the next year. The session in Division 1 was very successful, and the process
shows promise for implementation in our program.

Draft medifications have been made by the staff to the RBPS module. Several of the Dam Safety
Engineers have ranked their dams using the module, and believe that the results should assist in
selecting dams that should receive more attention in our program. We will need to decide if we
shouid hire the Bureau to modify the program for our use.

ASSOCIATION OF STATE DAM SAFETY OFFICIALS

All of the engineers in the Dam Safety Branch are members of the Association of State Dam
Safety Officials (ASDSO) and actively participate in its programs, presenting papers and serving
on task groups and committees. The purpose of ASDSO is to provide a forum for the exchange of
ideas and experiences on dam safety issues, foster interstate cooperation, provide information
and assistance to dam safety programs, provide representation of state interests before Congress
and Federal agencies for dam safety, and to improve efficiency and effectiveness of state dam
safety programs. Alan Pearson, Principal Engineer of the Dam Safety Branch, is the staie’s
representative for the Association. Mr. Pearson aiso is a member of the Peer Review Committee
and the Executive Committee for the National Center for Performance of Dams ( NPDP). The Peer
Review Program provides member states with an opportunity to have their dam safety programs
reviewed to ensure that they are accomplishing their objectives, and to receive recommendations
for improving their programs. Colorado has taken advantage of this opportunity for a review in
1991. Several of the recommendations have been implemented to date. The NPDP’s mission is
to be the leading source of information on the operational and structural performance of dams.
The Center and the data will provide an important research tool in the improvement of dam safety
in the United States. The Branch executed an MOA with the Association for submitting incidents
to the National Center for Performance of Dams; agreeing to include the submittal of incident data
to the Center on a routine basis.

USE OF APPROPRIATED FUNDS

Dam safety personal service expenditures for the fiscal year 2000-01 were $1,068,117. Total
operating and travel expenditures were approximately $25,000.

$65,000 of the National Dam Safety Pragram Act assistance grant for 2000-01 has been
expended to date, for training and purchase of equipment and software. These expenditures
were made in accordance with the plan that was submitted to FEMA for improving Colorado’s
Dam Safety Program.
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RECEIPTS GENERATED FOR COSTS OF FILING PLANS

Fees collected by the State Engineer and deposited in the General Fund for dam safety amounted
to $45,928 for filing plans and specifications during the period.

ENFORCEMENT ORDERS AND PROCEEDINGS

No enforcement orders on dam safety were issued during the period.

LEGISLATION

No legislation affecting dam safety was enacted during the period.
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JABLE1
DISTRIBUTION OF DAMS BY IRRIGATION DIVISION/CLASS

HAZARD

RATING DIVISION NONFEDERAL FEDERAL TOTAL

Class 1 1 130 14 144
Class 2 1 123 8 131
Class 3 1 425 11 438
Class 4 1 34 9 43
Class 1 2 39 6 45
Class 2 2 50 3 53
Class 3 2 102 11 113
Class 4 2 a8 4 102
Class 1 3 9 1 10
Class 2 3 13 0 13
Class 3 3 30 4 34
Class 4 3 15 0 15
Class 1 4 30 10 40
Class 2 4 37 0 37
Class 3 4 148 6 154
Class 4 4 4 3 7
Class 1 5 a5 5 40
Class 2 5 37 0 37
Class 3 5 121 10 13
Class 4 5 16 0 16
Class 1 6 12 0 12
Class 2 3] 13 1 14
Class 3 6 107 9 116
Class 4 6 11 0 11
Class 1 7 12 4 16
Class 2 7 20 1 21
Class 3 7 4Q 1 1
Class 4 7 6 0 6
TOTALS 1717 121 1838

Class 1 - Loss of human life is expected in the event of failure of the dam, while the reservoir is at the high water line.

Class 2 - Significant damage to improved property is expected in the event of failure of the dam while the reservoir is at
the high water line, but no loss of life is expected.

Class 3 - Loss of human life is not expected, and damage to improved property is expected to be small in the event of
failure of the dam while the reservoir is at the high water line.

Class 4 - Loss of human iife is not expected, and damage will occur only to the dam owner's property in the event of
failure of the dam while the reservoir is at the high water line.

Annrep01 draft.doc
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APPENDIX A

DAM SAFETY BRANCH

ASSISTANT STATE ENGINEER
ENGINEERING, TECHNOLOGY, AND INVESTIGATIONS

DAM SAFETY PROGRAM
!

Professional Engineer il

DIVISION ENGINEERS DESIGN REVIEW AND
OFFICES CONSTRUCTION INSPECTION
UNIT
DIVISION 1 1 - Professional Engineer Il

4 - Professional Engineer Il

DIVISION 2
2 - Professional Engineer 1l

DIVISION 3-7
Professional Engineer |l

DIVISION 4
Professional Engineer i

DIVISION 5
Professional Engineer

DIVISION 6
Professional Engineer |l




TITLE

Professional Engineer ll|

Professional Engineer I

Professional Engineer
Professional Engineer |
Professional Engineer 1|
Professional Engineer 1|

Professional Engineer
Professional Engineer I

Professional Engineer Il
Professional Engineer II
Professional Engineer i

Professional Engineer I

APPENDIX A

PERSONNEL
DAM SAFETY BRANCH
NAME AREA OF RESPONSIBILITY

Denver Office

Alan Pearson

Mark Haynes

Principal Engineer, Dam Safety
Program

Design Review/Const. Inspection

Resident, Division Offices

Dennis Miller
Michael Cola
James Dubler
Gregory Hammer

Michael Graber
Garrett Jackson

Brett Nordby
James Norfleet
John Blair

Sally Lewis

Dam Safety Engineer, Division 1
Dam Safety Engineer, Division 1
Dam Safety Engineer, Division 1
Dam Safety Engineer, Division 1

Dam Safety Engineer, Division 2
Dam Safety Engineer, Division 2

Dam Safety Engineer, Divs. 3&7
Dam Safety Engineer, Division 4
Dam Safety Engineer, Division 5

Dam Safety Engineer, Division 62

! One-half time Field Engineer, one-half time Design Review Engineer
% One-half time Field Engineer, one-half time Asst. Division Engineer




APPROVED PLANS AND SPECIFICATIONS FOR ALTERATIONS

APPENDIX B

ENLARGEMENTS, OR REPAIRS OF EXISTING DAMS

NAME

HUGHES

RIST BENSON
WOODMOOR LAKE
FOOTHILLS

WINSLOW RESERVOIR
NEEDLE CREEK

COAL RIDGE WASTE
EAST

FOX ACRES NO.3
FRUITA #1

G.H. AND 8. #2
GRANBY #5-11

LOWER SPRING CREEK
FISHER CANON
PANAMA NO.1 - EAST DAM
IDAHO SPRINGS
MONUMENT LAKE
POOSE CREEK
LEYDEN

BIJOU NO.2

BIG BATTLEMENT
INDIAN CREEK
LOUISVILLE NO. 1
ELDER

RYAN GULCH

J.OHILL

GROSS

[1] Filing system for approved plans (C-569B). Letter at end denotes revisions/additions.

APPROVED PLANS AND SPECIFICATIONS FOR NEW DAMS

DAMID

380114
040208
100311
050124
530137
280106
020118
075309
030412
420116
420119
400307
580303
100121
060206
070111
100214
440202
070209
010115
400112
030210
060134
030131
040211
080213
060211

€-NO(1)

C-335C
C-252D
C-1199C
C-66B
C-1246X
C-0984B
C-0689A
C-1290C
C-1443A
LTR.
LTR.
LTR

LTR
C-0228A
C1469BX
C1514BX
C-0274B
C-0606C
C-0317A
C-423A
C-519A
C-0462A
C-1699A
C-1640A
C-1716B
C-1038B
C-569B

DATE

07/27/2000
09/07/2000
09/11/2000
09/19/2000
09/19/2000
09/22/2000
09/25/2000
09/25/2000
09/25/2000
09/25/2000
09/25/2000
10/16/2000
10/27/2000
11/03/2000
11/03/2000
11/09/2000
01/1172001
01/11/2001
02/05/2001
02/14/2001
03/22/2001
03/28/2001
04/02/2001
04/12/2001
04/30/2001
05/07/2001
05/21/2001

OR OLD DAMS NOT PREVIOUSLY APPROVED

NAME

EVANS GULCH

BLUE LAKE NO.1

DIAMOND

ROCKY RIDGE

PICKLE JAR RESERVOIR
DAVIS NO.1

TRUSTEES PUEBLO WW #1
SLESINGER

VICTOR NO.2

[2] Filing system for approved plans (C-1809). Assigned to plans for new dams, and alterations and repairs

DAMID

110106
600105
050315
030316
07
060111
140126
290108
120218

C-NO{2)

C-1796
C-1805
C-1814
C-1792
C-1804
C-1806
C-1808
C-1810
C-1809

to existing dams that weren't previously approved.

DATE

07/24/2000
09/11/2000
09/28/2000
11/03/2000
11/03/2000
01/11/2001
0212272001
05/0472001
06/07/2001

USE
RECREATION
IRRIGATION
POWER
DOMESTIC
IRRIGATION
IRRIGATION
IRRIGATION
IRRIGATION
RECREATION
DOMESTIC
RECREATION
IRRIGATION
BREACH PLAN
IRRIGATION
IRRIGATION
DOMESTIC
RECREATION
RECREATION
IRRIGATION
IRRIGATION
IRRIGATION
IRRIGATION
DOMESTIC
IRRIGATION
IRRIGATION
RECREATION
DOMESTIC

USE

DOMESTIC
POWER
POWER
IRRIGATION
DOMESTIC
DOMESTIC
DOMESTIC
IRRIGATION
DOMESTIC




APPENDIX C

WATER COMMISSIONER - DAM OBSERVATION REPORT - OFFICE OF THE STATE ENG!NEER

—:

DAM NAME

W. DIV. W. DIST DATE OF INSPECTIDN_L_L

DAM 1D

JWNER NAME

FILE NO.C- FOREST 1.D. DATE OF LAST iNSPECTION____LL

OWNER PHONE

ADDRESS

ZIP CODE

SONTACT NAME

CONTACY PHONE

LASS CAPACITY AF SURFACEAREA_______ AC HEIBHT___ FT. CRESTLENGTH.___ FT CRESTWOTH_____  _ f7
JURRENT RESTRICTION D (NO) OJ (YES)  LEVEL EPP ON FRE O (NO) O (YES) SPWY WIDTH FT. FaD. FT.2
FIELD . T y
~ONBITIONS WATER LEVEL: BELOW DAM CRES FT.  BELOW SPILLWA FT.  GAGE ROD READING
OBSERVED  gungup NOISTURE CONDITION:  DRY WET. SNOWCOVER_______ OTHER
DIRECTIONS: MARK AN X FOR CONDITIONS FOUND AND UNDERLINE WORDS THAT APPLY. Obiarad
| PABBLEMS KOTED: [ (0) NOWNE [ (1) RIPRAP - MISSING, SPARSE. DISPLAGED, WEATHERED [ ¢2) wave EROSION- WITH SCARPS = |
T TR LARIRORE - LI HITRAR - MISSING, SPARSE, DISPLACED. WEATHERED L (2) WAVE EROSION-WITH SCARPS m
21 O 3) cracks- -WITH DISPLACEMENT [ t4) SINKHOLE [ (s) AppEARS T00 S¥EEP [ (6) DEPRESSIONS OR BULGES i supes glgle = B
S| WML DRTLALENENL LI SINKHOLE LJ(5) APPEARS T00 STEEP L1 (6) DEPRESSIONS OR BULGES siEisl=E
| O 18) CONCRETE FACING "HOLES, CRACKS, DISPLACED. UNDERMINED £ (9 07HER e § = g=
. o
PROBLEMS NOTED:  [1(10) NonE [l RUTS OR PUDDLES [z erosion (13 CRACKS - WiTH DISBLACEMENT [ (14 SINKHOLES Wi
— . [
S | Dosnorwioe enovet [Jue)Low AREA [0 (17) MISALIGNMENT [ (18) IMPROPER SURFACE DRAINAGE gl = 4
. B ool s
" | O ueomer g&iefs
l =
| paosiems woter: OJizoynome [li2n vestack oamace. [ 22 EROSION OR BYLLIES .. [].(23) CRACKS - WITH DISPLACEMENT [ (24) SiNKHOLE ]
| ‘ OR GULLIES .. L123) CRACKS - WITH DISPLACEMENT R
2] 7125 APPEARS T00 STEEP L (26) DEPRESSION OR BULGES [ @znsupe 28 SOFT AREAS SiE| 558
:-:;; ........................... a & o a
=1 [T (29) 0THER. HEES
| . HEEIR
— — n
PROBLEMS KOTED: [ ¢30)nONE [ (31) SATURATED EMBANKMENT AREA L (32) SEEPAGE EXITS ON EMBANKMENT .
5 | [ (33) SEEPAGE EXITS AT POINT SOURCE L[] (34) SEEPAGE AREA ATTOE [ (35) FLOW ADJACENT 70 OUTLET [ (36) SEEPAGE INCREASEO/MUDDY | % ol Bl 2 =]
.............................. =
2 | oews owmus seew _no _ves 1037 FLow ncagaseD/muoy LI (38) DRAIN DRY/0BSTRUCTED HEHHE
[ (39} 0THER £ g
M M -
PAGBLEMS NOTED: [ 1a0;NONE  [Janyno OUTLET FOUND  [3(42) POOR OPERATING ACCESS L} (43) INOPERABLE H =
5 | O @aupsTaEam or DOWNSTREAM STRUCTURE DETERIORATED (] 145) OUTLET NOT OPERATED DURING INSPECTION 2. Blell
= 2o ol
S | wTenign nspecTED Cd 1280 D3 i2nyves [ (46) CONDUIT DETERIORATED OR GOLLAPSED [T (47) JOINTS DISPLAGED [ (48) VALVE 1eakace| 2 [ 8] & %
= ST nERR A e e e = R R N Y MR R TINTIER YR AL AT = o o
[} 149) OTHER é 8
-
. | PROSLENS NOTES: 73 (s0) NONE [ (51) NG EMERGENCY SPILLWAY FOUND [0 (52) EROSION-WITH BACKCUTTING [ ¢53) CRAGK - WITH DISPLACEMENT — =
- P w
E | (0(54) APPEARS T0 BE STRUCTURALLY INADEQUATE £} (55) APPEARS 700 SMALL  LJ (56) INADEQUATE FREEBOARD [ (57) FLOW OBSTRUCTED AR E
5 | CJ58) CONCRETE DETERWORATED/UNDERMINED [ (59) OTHER Blai] s
..... 8
<L
23 | Paosiems maven: [ (501 NONE "L {61) ACCESS ROAB NEEDS-MAINTENANCE [ (62) CATTLE DAMAGE w
E L] (63) BRUSH ON UPSTREAM SLOPE, GREST. DDWNSTREAM SLOPE, TOE - [1(64) TREES ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE TOE o b _ ;:
= § DTN TN TSR R AR NUVINGIREAV StOPE, TOE "1 (B4} TREES ON UPSTREAM SLOPE, GREST, DOWNSTREAM SLOPE, TOE S
= | L1 (65) RODENT ACTIVITY ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE [ (66) DETERIORATED CONCRETE-FACING, OUTLET, SPILLWAY -1 § =
T | P TR AR, ST TN sLUYS, LHEST, BUNNSIREAM GLOPE, TOE L (66) DETERIORATED CONCRETE-FACING, OUTLET, SPILLWAY 5 =
; [ {67) GATE AND OPERATING MECHANISM NEED MAINTENANCE L) (66) OTHER 2 F3
= DIRECTIONS: ENTER PROBLEM NUMBER{ ) THEN LOCATION DIMENSIONS, DEGREE, ETG.
eTEo = - .
2583 ¢ LOCATION OF PROBLEMS & COMMENTS:
z2afyss
R
g 13
222 %gﬁ | MAINTENANCE — MINGR REPAIR — MORITORING — ACTION REQUIHED OF OWKER TO IMPROVE THE SAFETY OF THE DAM.
8222525 | Dlieor PROVIDE ADDITIONAL RIPRAP:
EZEEE8% | (a1 LUBRICATE AND OPERATE OUTLET-GATES. THROUGH FULL CYCLE: -
=wmb e . L R S
25 54;-:_5_'5 [1(82) CLEAR TREES AND/OR BRUSH FROM:
25¢ § €25 | 13831 INIIATE RODENT CONTROL PROGRAM AND PROPERLY BACKFILL EXISTING HOLES:
£ 2x3
382 < §=’§§ {0 (84} GRADE CREST 70 A UNIFORM ELEVATION WITH DRAINAGE TO THE UPSTREAM SLOPE:
B2ES25E | [3(85) PROVIDE SURFACE DRAINAGE FOR
IBEeSE
+i55¢ es | e wonmor:
SuoBoel
§3§§5§‘§ D8y omHer:
255 E%EE O3 (89) OTHER: 7
£-3e22t | DAM REQUIRES INSPECTION BY A FIELD ENGINEER [ ] 1 miEWD DIMENSIGNS SHOWN ON BACK
o2=E35=
£23%885

=]
L]

JTS

OBSERVATION BY WATER COMMISSIONER DATE




APPENDIX D
ENGINEERS INSPECTION REPORT

OFFICE OF THE STATE ENGINEER-DIVISION OF WATER RESQURCES - DAM SAFETY BRANCH
1313 Sherman Streetf, Room 818, Denver, CO 80203, (303) 866-3581

DAM NAME : W. DIV, W. DIST. DATE OF INSPECTION__L;
DAM 1D FILE ND. C- FOREST LD, DATE OF LAST INSPECTION___LL_

OWNER NAME OWNER PHONE

ADDRESS i _ ZIP CODE

CONTACT NAME i - CONTACT PHONE

CLASS CAPACITY AF  SURFACE AREA AC. HEIGHT__..._  FT. CRESTLENGTH_______ FT CRESTWIDTH_._______  FT.
CURRENT RESTRICTION 03 (NO) £J (YES)  LEVEL EPPONFILE O (NO) O (VES)  SPWY WIOTH_______ FT, 7BD. 4
INSPECTION

PARTY

REPRESENTING

DIRECTIONS: MARK AN X FOR CONOITIONS FOUND AND UNDERLINE WORDS THAT APPLY. GIVE LOCATION AND EXTENT WITH NUMBER
REFERENCE 1LE. [25) ALL ALONG SLOPE, OR SHOW IT ON SKETCH,

FIELD CONDITIONS OBSERVED
FT., BELOW SPILLWAY ______ FT, GAGE ROD

WATER LEVEL - BELOW DAM CREST

diti
GBOUND MOISTURE CONBITION: DRY _____ WET____ SNOWCOVER ______ OTHER omaitions

PROBLEMS NOTER: [ (0) NONE Hm RIPRAP - MISSING, SPARSE, DISPLACED, WEATHERED O WAVE EROSION-WITH SCARPS

O (3) CRACKS-WITH DISPLACEMENT [T (4) SINKHOLE [ 5) aprEARS ToO sTEEP [T (6) DEPRESSIONS OR BULGES O (7 sLipes

8
&
GOOD
ACCEPTABLE

PROBLEMS NOTER: I (10) NONE ] (11) RUTS OR PUDDLES Otz erosion. £ (13) CRACKS - WiTH DISPLACEMENT [T (14) SINKHOLES

B3 (15 noT wiDE enougH £ (16) LOW AREA O (17) MISALIGNMENT [T {18) INADEQUATE SURFACE DRAINAGE
B L] (19) oTHER
Comments:

Goop

ACCEPTABLE
FOOR

pRoBLEmS auted: (20 none [ e21) uvestock pamace (3 (22) EROSION 0B GULUIES  [J (23) GRAGKS - WiTH DISPLACEMENT [ (24) sinkmOLE

Cormments

GOO0OD
ACCEPTABLE
POOR

FROBLEMS NOTEB: [ (30jnONE [ (31) SATURATED EMBANKMENT AREA [ (32) SEEPAGE EXITS ON EMBANKMENT

[ (33) SEEPAGE EXITS AT POINT SOURCE [ {34) SEEPAGE AREA ATTOE [ (35) FLOW ApJACENT TO cutLer O (36) SEEPAGE _I_Ngﬁqs_sp[!\rf_l;po‘r
SRAIN DUTFALLS SEEX __No __ Yes E3 (37 FLow ncREASED/MuDDY [ ¢38) DRAIN DRY/OBSTRUCTED

See Guidelines on Back of this Sheest

[J (39) 0THER - Show location of drains on sketcn and ingicate armount and quality of discharge
Comments; ]

'SEEPAGE "

GOOD
ACCEPTABLE
POOR

. GEEPAGE’:.

MAOMERS WOTER: [J(4)nONE (T (41)NO OUTLET FOUND [ (42) POOR OPERATING ACCESS [ 43) INOPERABLE
3 (@4)UPSTREAM OR DOWNSTREAM STRUCTURE DETERIORATED LI {45) OUTLET NOT OPERATED DURING INSPECTION

wrerion mspectes [ s2on0 [ znves. [ 146) CONDUIT DETERIORATED OR COLLAPSED L (47) JOINTS DISPLACED L (48) VALVE LEAKAGE o = - 1
............................................ al2
0 49 OTHER olg |8
Olw|a
Comments: § :
PAOBLEMS NUTEE: [] (50) NONE (0 (51) NO EMERGENCY SPILLWAY FOUND [ (52) EROSION-WITH BACKCUTTING 3 (53) CRACK - WITH DISPLACEMENT
(3 (54) APPEARS TO BE STRUCTURALLY INADEQUATE  []{55) APPEARS T00 SMALL [ (56) INADEQUATE FREEBOARD [} (57) FLOW OBSTRUCTED "
L} (58) CONCRETE DETERIORATED/UNDERMINED [ (59) OTHER ol2lc}
Comments: 8 B '8
SlHs
Q
o

DC1852-35




N APFENDIX D

DaM NAME: DAM 1.0 oare___/
EXISTING INSTRUMENTATION FOUND LI (mo)NONE  [I(111)GAGE ROD L1 (112} PIEZOMETERS E}ms)s_g;gagg_ygtﬁsﬂpygs_
[ ¢114) survey monumenTs  [3 (115) OTHER
MONITORING OF INSTRUMENTATION: [ (116)N0 [J(11mves  pEmioDiC InsPecTioNs BY: CIr1syowner (3 (119) ENGINEER
Comments:

DO,

GooD
ACCEPTABLE

PROBLEMS NOTED: [ (60) NONE {11 (61) ACCESS ROAD NEEDS MAINTENANCE [ t62) cATTLE DAMAGE
3 (63) BRUSH ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, T0E [ {64) TREES ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE

O3 (65) RODENT ACTVITY 0N UPSTREAM SLOPE. CREST, DOWNSTREAM SLOPE. TOE L (66) DETERIORATED GONGRETE-FACING. QUTLET, SPHLWAY

wl

..................................................... o
[ (67) GATE AND OPERATING MECHANISM NEED MAINTENANCE L (68) CTHER 3 2
&

Comments: 3 §
<

REMARKS:

© DVERALL '
CONDITIONS

Based on this Safety Inspection and recent tile review, the overall condilion is determined to be:

{1 71 sAniSFACTORY 0 72 conoimionaLLy snﬁ_ssacmnv CJ 73 UNSATISFACTORY
ITEMS REQUIRING ACTICN BY OWNER

53E TO IMPROVE THE SAFETY OF THE DAM
Se8Be | WANTENANCE - MINOR REPAIE - NONITORIG
23 $83] D80 PROVIDE AODITIONAL RiPRAP: -
L 528 ] LJ(81) LUBRICATE AND OPERATE QUTLET GATES THROUGH FULL CYCLE
£e3o5 | [3(82) CLEAR TREES AND/OR BRUSH FROM:
€8=3+| [J(83) INMATE RODENT CONTROL PROGRAM AND PROPERLY BACKFILL EXISTING HOLES.
828 ;._5_ [](84) GRADE CREST TO A UNIFORM ELEVATION WITH DRAINAGE TO THE UPSTREAM SLOPE:
gatee [J(85) PROVIDE SURFACE DRAINAGE FOR
g£283 | DOesy momon:
g3522| LI (87) OEVELOP AND SUBMIT AN EMERGENCY PREPAREONESS PLAN.
s §§ O @s omHer
s §3§ D@s omer
gé% S5| EMGINEERING - ENPLOY AN ENGINEER EXPERIENCED 1 BESIGN AKD CONSTRUCTION OF SAMS To: (Plans & Specification must be anpraved by State Engineer prior 1o constructiof
22285 | D(s0) PREPARE PLANS AND SPECIFICATIONS FOR THE REHABILITATION OF THE DAM:
B3>522| [J(er) PREPARE AS-BUILT DRAWINGS OF:
S5552| [(e2) PERFORM A GEOTECHNICAL INVESTIGATION TO EVALUATE THE STASILITY OF THE DAM:
23325 | [J(93) PERFORM A HYDROLOGIC STUDY TO DETERMINE REQUIRED SPILLWAY SIZE:
H EE [ 84) PREPARE PLANS AND SPECIFICATIONS FOR AN ADEQUATE SPILLWAY:
~§§ 258 3195 SETUP A MONITORING SYSTEM INCLUDING WORK SHEETS. REOUCED DATA AND GRAPHED RESULTS:
weS35] D3(95) PERFORM AN INTERNAL INSPECTION OF THE OUTLET.
29223 | Owen omew
23323 Do omer
=283
mA8381 Oy omer

SAFE STORAGE LEVEL RECOMMENDED AS A RESULT OF THIS INSPECTION

FT. BELOW DAMS CREST

FI. BELOW SPILLWAY CREST

FI. GAGE HEIGHT

KO STORAGE-MAINTAIN OUTLET FULLY OPEN

O (101) FULL STORAGE
RESTRICTED LEVEL
1 NOTIONAL FULL STORAG
Qg co 0 1L STORAGE OFFICIAL ORDER TO FOLLOW
{3 (103) RECOMMENDED RESTRICTION

REASON FOR RESTRICTION:

ACTIONS REQUIRED FOR CONDITIONAL FULL STORAGE OR CONTINUED STORAGE AT THE RESTRICTED LEVEL:

Engineers Owner's
Signature . — Signature —_— I

NSPECTED BY OWHER/OWNER'S REPRCSENTATIVE
DC-22-26492-36

DATE: /

oo|




CONDITIONS OBSERVED - APPLI

GUIDELINES FOR DETERMINING CONDITIONS

ES TO UPSTREAM SLOPE, CREST, DOWNSTREAM S1.OPE, OUTLET, SPILLWAY

GOOD

In general, this part of the structure has a
near new appearance, and conditions ob-
served in this area do not appear 1o threaten
the safety of the dam.

ACCEPTABLE

Although genersal cross-section is maintained,
surfaces may be irregular, eroded, rutted,
spalied, or otherwise not in new condition.
Conditions in this area do not currently
appear to threaten the safety of the dam.

POOR

Conditions observed in this area appear to
threaten the safety of the damr

CONDITIONS OBSERVED - APPLIES TO SEEPAGE

GOOD

No evidence of uncontrolied seepage. No
unexplained increase in flows from designed
drains. All seepage is clear. Seepage con-
ditions do not appear to threaten the safety of
the dam.

ACCEPTABLE

Some seepage exists at areas other than the
drain outfalls, or other designed drains. No
unexplained increase in seepage. All seepage
is clear, Seepage conditions observed do not
cutrently appear to threaten the safety of the
dam.

POOR

Seepage conditions observed appear to
threaten the safety of the dam. Exampies:

1) Designed drain or seapage flows have
increased without increase in reservoir level,
2) Drain or seepage flows contain sediment,
ie., muddy water or particles in jar samples.
3) Widespread seepage, concentrated seep-
age or ponding appears to threaten the safety
of the dam.

CONDITIONS OBSERVED - APPLIES TO MONITORING

GOOD

Monitoring includes movement surveys and
leakage measurements for all dams, and
piezometer readings for Class | dams. -
Instrumentation is in reliabie, working condi-
fion. A pian for monitoring the instrumentation
and anailyzing resuits by the owner's engineer
is in effect Periodic inspections by cwner's
engineer,

ACCEPTABLE

Monitoring includes movement surveys and
leakage measurements for Class | & Il dams;
leakage measurements for Class I1f dams.
instrumentation is in sarviceable condition. A
pian for monitoring instrumentation is in effect
by owner. Periodic inspections by owner

or representativa. OR, NO MONITORING
REQUIRED.

POOR

All instrumentation and monitoring described
under “ACCEPTABLE™ here for each class of
dam, are not provided, or requirad periodic
readings are not being made, or unexpiained
changes in readings are not reacted to by the
owner.

CONDITIONS OBSERVED - APPLIES TO MAINTENANCE AND REPAIR

GOOD

Dam appears 1o receive effective on-going
maintenance and repair, and only a few minot
items may need to be addressed.

ACCEPTABLE

Dam appears {0 receive maintenance, but
some maintenance items need to be ad-
dressed. No major repairs are required.

POOR

Dam does not appesr 1o receive adequate
maintenance. One or more items needing
maintenance or regair has begun to threaten
the safety of the dam.

SATISFACTORY

The safety inspection indicates no conditions
that appear to threaten the safety of the dam,
and the dam is expected to perform satisfac-
tority under all design loading conditions.
Most of the required monitoring is being
performed.

OVERALL CONDITIONS
CONDITIONALLY SATISFACTORY

The safety inspection indicates symptoms of
possible structural distress (seepage, evidence
of minor displacements, etc.), which, if con-
ditions worsen, could lead to the failure of the
dam. Essential monitoring, inspection, and
maintenance must be performed as a require~
ment for centinued ful! or reduced storage in
the reservoir,

UNSATISFACTORY

The safety inspection indicates definite signs
of structural distress {excessive seapage,
cracks, slides, sinkholes, severe deterioration,
etc.), which could lead to the failure of the
dam if the resarvoir is used to full capacity.
The dam is judged unsafe for full storage of
water,

FULL STORAGE

Dam may be used to full capacity with no con-
ditions attached.

SAFE STORAGE LEVEL

CONDITIONAL FULL STORAGE

Dam may be used to full storage if certain
monitoring, maintenance, or operationzl con-
ditions are met.

RESTRICTION

Dam may not be used te full capacity, but
must be operated at some reduced level in
the interest of public safety.

CLASS §

Class | - Loss of human life is expected in the
event of failure of the dam, while the reservoir
is at the high water line.

CLASSIFICATION OF DAMS

CLASS Il

Class 1 - Significant damage to improved
property is expected in the event of failure of
the dam while the reservoir is 2t the high
water ling, but no 10ss of human lite is
aynacstos

CLASS In

Class Il - Loss of human life is not expected,

and damage-to improved property is expected
to be smzll in the event of failure of the dam

while the resarvoir is at high water line,







APPENDIX E

PHOPOSAL FOR EVALUATING EXTREME PRECIPITATION
FOR THE MOUNTAINOUS AREAS OF COLORADO

INTRODUCTION

The state engineer’s Regulations for Dam Safety and Dam Construction require that spiliways for
dams be adequate to handle floods based upon Probable Maximum Precipitation (PMP). PMP
is the theoretically greatest depth of precipitation for a given duration, that is physically possible
over a drainage basin at any specific time of year. This is essentially a no risk standard that is
in accord with the national standards for dam safety, and Colorado case law, where failure of a
dam could be catastrophic to the public health and welfare.,

PROBLEM

The sources of extreme rainfall (PMP)' data for the mountainous areas of Colorado are presently
the National Weather Service.* Recent studies by the US Geological Survey (Jarrett-Costa),
reveal a difierence in quantity between the level of flooding predicted by the weather service
publications, and runoff observations for areas above 7500 feet in Colorado. Also, studies
presently being done (December 1993) by the Denver Water Board for their Williams Fork Dam
appear to support that the extreme rainfall for this basin is significantly less than predicted by the
weather service. Another study, of the Grizzly Creek watershed near Aspen (1 982), provided a
conservative reduction of about 20 % in the PMP in relation to the weather service.

PROPOSAL

Because of these apparent differences, and the significant cost associated with
designing/constructing spiliways to handle floods caused by exireme precipitation (EP), the state
engineer is proposing that the Colorado Water Conservation Board fund a study of the extreme
precipitation problem in the mountainous areas of Colorado.

# of dams affected. 81 Class I, 69 Class i Total = 150
# of owners affected. 81
Volume of storage affected. 3,379,000 Acre Feet

According to a thesis by David Chagnon, Colorado State University, Department of Atmospheric
Science (1986), the total economic effect of estimating EP magnitude ranges from $10 -$16
Million per inch of change in rainfall, for about 150 dams in the area affected by HMR 55A. (1996
costs at 3% inflation for 10 years are $13.5 - $22 Million per inch of change in rainfall) A 20%
reduction in estimates of about 3 inches (conservative analysis) could result in a total savings
of $40 - $60 million dollars (1996 dollars).

'Hydrometeorological Reports No. 55A (June 1988) for areas east of the continental divide;
and No. 49 (1984) for areas west of the divide.

* 2US Department of Commerce, National Oceanic and Atmosphere Administration (NOAA)




PLAN

This proposal was developed by a volunteer committee of meteorologists, hydrologists, and
engineers from universities, consulting firms, dam owners, and state and federal agencies. The
proposal contains the following components, which will be executed in three phases:

1. | Data collection (Extreme precipitation data/studies).

2. | Development of EP Database (Verification)

Phase | 3. | Modeling Workshops (Forum for professionals in field o reach consensus on
which technology would be applicable for predicting an EP atmosphere in the
mountains of Colorado.)

Phase Il 4. | Research/Developrent of "Modelfs® for use.

Creation of data for isohyetal maps and depth-duration data of EP. Comelation of
data with hydrologic records {Including paleo-hydrologic.).

Phase Kl

6. | Peer review and endorsement by other agencies.

Documentation, development of the pracedures for use by pracitioners.

Phase i is expected to be accomplished in about one-years time. The State Climatologist's Office
(SCO) will do the inventory, and develop the EP database. The SCO will also organize and
conduct a workshop on modeling of EP at Colorado State University. Additional workshops may
be organized for other components. The estimated cost of these Phase | components are
$50,000 - $75,000 for the inventory, and $20,000 - $25,000 for the workshops (primarily for
reimbursement of travel expenses of participants). Total cost estimate is $70,000 - $100,000.

The research/development component of Phase Il is necessary to understand the physical
mechanisms of extreme precipitation with elevation, and to develop a modeling program for
analyzing/defining extreme precipitation. (The scope of this component is expected to be defined
by the workshops.) The time period could be from 3 fo & years as presently estimated. The cost
shall also be defined by the workshops. After the EP analyses and modeling program are
developed, the EP data will be produced and correlated with historic records for verification
during Phase lll. The generated EP data can then be used ifo develop (after peer review)
procedures for use by practitioners. Geographical Information Systems (GIS) technology is
available to do this. The time period for this is estimated to be 1 - 2 years. The cost will be
defined by the scope of the project and requests for proposals from the industry.

Total estimated time for completion of all phases is 5 to 8 years. The benefits expected from this
proposal are:

Significant reduced costs for the design of new dams, and for upgrading spillways at
existing dams, to the standards contained in the regulations.

increased conservation pools in reservoirs.

Increased head avaiiable for power generation.




APPENDIX F

Restriction List




ooe
0as
66

P

0T
00s
0st
LEE
6%

666

0g
0t

a4
j414
09
og
86T
SET
S6

0

o]

LT
09
LGE
0ot
0zZg
aose
009
co¥
6LLE
09

o
0DLT
0s1

LS0T
FWNTON

T

I
1
I
o]
I
I
o
I
I
1
I
o]
I
g
I
I
I
k|
I
I
I
I
I
o)
I
I
I
I
I
I
el
3
)
I
-
o)

o

govd

T002/L2/30

QAL
LOY

LEGT/S0/TT
LEBT/S0/TT
LBBT/ET/OT
LBET/EZ/90
LB66T/LE/S50
666T/92/%0
966T/LTI/TO
SBET/TO/LO
€861/80/80
LERT/ZZ/0T
966T/%0/T1
L86T/LT/S0
S66T/TTI/60
Leetr/Lo/ot
LEBT/SD/90
SEET/ZT/LD
apoE/TE/80
£66T/TZ/30
TE6T/LT/0T
ZEET/ET/E0
Z66T/6T/T0
¥66T/0E/90
666%/22/390
986T/62/L0
S86T/0E/60
#66T/€0/90
000Z/L2/0T
000Z/20/7T
066T/50/2T
¥B86T/60/50
886T/TE/B0
086T/6T/60
SBET/L0/E0
966T/LZ/90
8661/90/50
£66T/T0/90
SLET/Z2/50

HLYALOY

[{I)
)
0’0
0°TT
(Y]
0o
S°1T
0°0T
S'g
0°TE
0’0
00
1]
0°o
0’0
00
c'Q
0o
0°0
00
00
]
0’0o
0o
0’9
0'a
Q-0
o-a
(U]
STER
1
c' g
0'62
0°0
0o
0°stT
070
LOH
HOvD

NOTLIANOD ¥ood

NOILIANOD ¥OOd

40¥d $/0 NO dN¥DS 14 S-£/NOISOME

QUYOAIEIA ANV AVMTIIAS FIVADEQYNI

IATLOO FFAOQ TTOHINIS

SATCHANIS

MS Q¥NI ‘HOYdHHS 'NOILVIOINELId L1FTLA0

Z0L 5/0 MOTALE YNV "d¥ES "IXd '3A0TS ‘ISTED
FOYIEIS TAISSHOXT

AYMTIIAS HIVNOHIYNI

AYMTIIAS ON

AYMTIIAS ON

QUY0gETIA 40 MOV

NOILIGNOCD ¥OOd ATTVEAND) MYOaIEdd JIvAOIdAUNI
AYMTIIES ON

NOILIQNCD ¥ood

HOYHOLS INIAHNA

LETLOO J0 GNOD HTENISINOISYIVY D45 CIVILNIDNOD

NOILIGNOD 004

NOILIGNOD dOCd ‘AYMTIIAS HINODEGYNI
NOILIANOD dOOd

AYMTTIAS SLRNOHAYNT

AYMTIIES ON

QIY0oassyYd ZIVA0TAYNT ‘IITINC " JONT

1S3 aNY WYd JO NOISOUZ

IATIN0 WO¥A FIOH ¥N0DS

IETL00 40 TANIIVA OL Hnd H40IS §/G J0 dn00S
HdOIS §/01 40 NOISOYE/ONIdIYOS

MIOANASHY A0 ONITTISNIAC INIATEA

ALITIGVIS 340TIS FTAYNOILSEND

AYMIIIES FIVNOHAWNI

AYMTPILIAS 40 EONISHY

NOILIANGD H0oOd

ayvoadEd

AOYAAAS ‘AMAS JHWI ON ‘#0¥d §/0 40 HNIANUDS
ADVdEES 'QuY0gITdd AINODIAYNI

NOIIDINESTY ¥0d NQSYHY

LSEED 18 0T
LSEYD "d14d OT
AYMTITIAS ‘14 07T
ISEED o'
HOVEOLS ON
AYMTIIAS "1 0°2
‘Id §°TT HD

“Id 0T HO
AYMTIIAS "1 0°E
AYMTTIAS 12 €%
LSHEY] 14 O°F
HOVHOLS ON
AUYMTIIAS SL'T
ISHED 0°S
ISED°1d 0°§
EDVEOLS ON
HOYHOLS ON

ISTED 0°§

LSHND 0°F
EOWVNOLS ON

L+ HOWMCLS oM

| HDWYOIS ON
LSEND LA G°€
ISEED 0°S

ISEED 0L
AUNTIIAS "Id 0°€
EOVHOLS ON

ISEMD ‘1d 0T
ISEED 0°S

‘Ld SS'E€E HO
'S'SE HD
AUMITI4S 0°2
‘1d 62 HD

ISEE) "Ld 00T
1SHM) O €
“1d 9T HO

ISEED 0°39

TAART HIOAUESTH

aEIOTEISEE

SYEQY0 NOILOIWLSHY JOVHOLS ¥HGEND SWYd J0 DNILSIT

HONYYE A1349S WY ---

ORI S0 3IYLS

Z'ON A1dd0nS NIYINNOW
T ON ATdd0S NIVINACW
WY RIONILLYW

NHOL ‘MY'T

€°ON AVYD

¥Ea1d

HIEED A¥d

DAVT STIAND

24 ¥ITA X0d

WYE MOTTOH MOv'Id
awod TIEH0A

WYd IE3d415 YHVAVH
Z'ON NISSIN
NOSEWOHL

I09TYL

HICAYISEY NINNWA
NOTINDIMEI HLIIWS

T# TUNDIS

¥YLS HINON

Z# TAYILSVH

T# TAYIISYI

=100

AAYT HOWNHD dIMOT
NITEED

T# MIIA IHOINE

YT SAYYMOH

NHOL ATI0C

T# ‘T-T ZWYN ON
JHAWYE

HAISHAALY

LoAd50ud

¥ ON QI0T°¥°d

{ INTVDINVEWE LSYE) S9IdWd
¥aA0d

mIOD " [

(Wed 153M) (T# =MIQ) z# norie
E# MTANNE ¥ SWHAY

AWNYN WYd

£

|3

€
£
4
T
13

4
£

T

€
€
4
£
£
T
Z
Z
t
4
z
€
€
€
£
13
£
t
£
T
4
£
T
£
£
Z
£
2
L4

H

9ZZ0€E0
SZZ0E0
02Z0t0
¥TIC0ED
8ETOLO
TETOED
8CTOEQ
CTTOEQ
80TCED
LOTCED
¥ES0TO
ST90Z0
TT%#0Z0
EEEDCO
DEEDZO
LZEOTO
SEZE0E0
ZZe0e0
PIEOCTO
SZicTo
ECT0E0
6TTOZ0
STTOZO
ETTOZ0
&0T0E0
STLATO
60L0TO
219010
179010
908010
S0S0TO
8TPOTO
0TTOTIO0
BETOTO
ZETOTO
STI0TO
¥OTOTC

ALY

T NCISIAIQ ¥0J4



0sL
o€
£y
ST
09
69
09

ot
43

06
ZE
09
og
62

SL
¥T
4
ocs
09
0z

0s?
4

S0T
a4
00E
00E
0E
43
By
[4:3]
S9¢€
£50
02T

€  HOwWd
T002/42/90

q

H H H H H H H H H H H H H H H b = o H KH o

U H M E U A+ A H - Ho

866T/¥0/50
9861/50/21
£86T/0T/20
066T/6T/1T
BGET/FT/TT
966T/£2/L0
S66T/FT/TT
£66T/TE/80
¥e61/%2/L0
BEET/LO/LE
ooog/8z/50
SE6T/1T/60
S861/8%/90
?861/80/01
PR6T/CT/0T
9861/20/90
LLET/90/2ZT
986T/PT/TT
LBET/ET/TT
L8ET/T0/TT
666T/02/50
SE6T/TT/CT
mmmaxwmxmw

0661/92/11
986T/0E/50
BBET/ET/ED
S86T/E0/L0
ZEET/0E/ED
BLET/LO/LG
LEBT/ZT/T0
S66T/40/90
666T/20/80
LBET/ZT/90
EH6T/6T/¥0
866T/8T/90
¥86T/LT/ %0
§HET/LT/0T
8LBT/E0/0T
000Z/61/07

0" e
0°0
0°aQ
oo
0°0TT
0 o
0’0
070
0'0
0¥
0’0
0°'TT
026
0°0
o o
0"t
0°82
0°Q
¢
[+l
G 92
0’0
0°0

oo
0'T%
070
070
o'
0'g
$°LE
5'9
L6
a"8
00
L9
0°LT
06
0°0
0°o

LSHYD NI SYIHY MOT ‘AUMTIIAS dJIVOOIAYNI SSYHETEY HHLAY ITIZ39 ON/"Zd P2 HD NITAAT T 6&0EZ0LO
'AUMTIIES ON LSHHD 07 € ATIEA E €0E0LO
408 WYEALEAN dAACYHE LSEE 0°TT ATAFDTYA T TDZOLO
NOILIONCI doCd {MN) L5330 0 € T# AOMEA € 9CTOLO
SETCHANIS SNNIHD WHMOT £ ETTOLO
"AMdS NO Q0¥ SYIVAREY 3 INAWIATLIIES ‘dIovdIds LS3¥D 076 SONIHdS OHYAI T TTT0LO
NOILLIANCD ¥00d Igdgo ¢° 2 SIYYVH-NOSDAoH £ FTEQ90
KIMTIIdS /BOVAHES FENTIIAS "1d T aNOd ALISHYA £ 30€090
AYMTIIAS ON L5E¥0 0° % 6T NOILOIS £ ETT080
HOTIVET L8a¥D §2°4 T°'ON HONIYd £ 80EZ030
aNgD UO0d HOWH0LE ON Y5HEW £ P0OZOS0
FOVLIES ‘GUYOdIIEd " TUNI L4 TT HD TAYT AWHOW £ Z0Z090
HOYdaas HAISSHOYH *Ld b6 HD ‘{0E/P - T/0T) 14 Z6 HO T# ITIIASINOT T FETIO9O
QEYOdEEYd AYMTIIAS FINOROAAYNI 'SA¥aET LD 07 ¢ Ef @AY NEEED ¥ wTTC2O
AYMTII4S ON 'BOV3EIS 15340 07t T# TAYT NIIHO ¥ TZI0s0
TIVOdEEYd INETOIJANENI LSEd> 0°€ oaReic 2 STITC20
N¥Id OL LIINd LON AMIAS ~DdUIWd “Ld BE HR2 NCINQ 2 80t£0g0
aIY0gEEYd TIVODIAVNI % A9Vadds LNARINYIWA L5d¥D 0§ flarct k) £ ®OEDSO
qEYIN0EY NOIIVLIIGIEVHIY TYLOL AYMTIIES O°E Z# SYEHLO¥E ITIALS £ TOEDSO
JIVAEY AMES! "ddd “a¥NI‘"S.0 “dONI! IWDIgWdE ~IVS AUMTIIIAS O°F I# SUIHLOWY HIHALS £ TCEQSO
SHATOH INEJOA TTON AHOWW2ITO Z QETOS0
HAOTIS §/N NO SHAEL'LS¥D ¥ HAOMS S/ NO NOISONH JSEED 00T Wi ETLLIT £ ZTZOS0
WYd JILETIWOD dTATN HOTI0LS ON HLONA £ 90E0S0
LATLOO
AYMNTIIAS ON IV TTYM JLIAEONCD 40 dOL MOTdEd 0°t ANYTHDIH £ CETOSO
FOYdHES *ld T¥ HO STIIHLO04 1 »ZTIO0SO
L0 aNVEY J0 YENY NI @045 ‘34015 5/ NO 3ArIs T TIdd¥ - T "LDC LSdM2 0°4 WYL ¥ SHIAY Z TOT0S0
AYMTIIAS "s3ND "HOWJ S/0 dEAOYE 'NIW Jo0d LS3¥D 0°¢€ T# QEIEEYLS NV adi £ PLEsto
NOILIQNOD ¥ood LS3¥> 9°8 TTOTYILSEM £ LEZCPO
TIWY TMOLES TRIY0e ¥CJd JAVSNN WWd LSI¥D 0°8 IdIS HINOS z ETZ0FC
OWMIVAT ‘AYMTIIES HIVNOHAYNI HOIO NYRY Z TTEZ0%0
AYMTEIIAS ON ‘NOILIANOD dAIVdI4VIId L3IY JovcEs ¢ 60T0%0
FTOH LNAAOH/EOTAYEL NOSNIH-LSIY T #020%0
NOTLIANOD ¥00d AYNTTI4S ' % LI0d T T ETTOPO
AYMTILAS IVNOECUNI ‘dDYJHdS LSEYD 0°¢E HOANYD ISIY € CTSQED
AYNTTIAS HIVNDITVNT LSa¥) 078 LSI39 t 605020
NOILICQNOD THRIENED '30¥d &/ ¥00d “Ld LT HD ¥ # 3d9A00d HLUON Z T0g0g0
H2407IS 40 40 "dNO2/STHAAT "HOLS JYHHDIH ® 43S LSEYD 074 T # HJ000d HI¥ON g 9tg0Ed
NOILIANCD ¥0Qd HSAOLE ON sff ATdANS NIVINOOW £ 6TZOED
AYMTIIAS ON LSFYD 0°¢€ o# ATddNS NIVINACKW £ LZEOEO

T NOISIAIQ ¥Od

SUITI0 NOILDIVLEFY HOVAOLS ¥HANG SWVd J0 DNILSIT
HONE ALHAVS WNd  --- QOYE0T00 40 31WLS



J3LOHIIY SWYE 30 dHdWON TYLIOL d¥ S68CE = T NOISIAIQ ¥OJd NOLLOTHISHY OL NG LSO JDYH0LS A0 FWATOA

SWYd 20T =
og T LBET/L0/L0D 00 FAITS ' EOV4IAS LSA¥d 0°§ MYHSNYH £ E£ZT0S9
ST I LB6T/EE/E0 070 SHAQTS 4FFLS 'ISTHD MOWYYKR AYMITIES 0% Aona £ TEZT0S9
1652 I 066T/€2/80 S°92 HOVAEAS TAISSHIKE ¥ AMAS ON ‘L4 G592 HO JLIMEEA T 80T0%9

14
¥969 ¥ S661/20/G0 0 %2 dOVETAS FAISSHOXA 'LETINOG J0 NOILIANCD €2 HO NHHI ‘SAVU 06 ¥0d °Id B2 HD DUNESTIL T v0T0%9
89 D VEET/BT/LO 0°0 901 5/Q/dEES ‘€94 H3IQNAWI ‘FIV¥d §/0 HO S0uE (NOSYAS “¥¥I LSEUD 0°€)L8I¥D 0°F NOSNHOL € TOTOBF
£ > SBET/0T/80 0°0 HAOIS 5/0 GALRININS LeddD §°§ aNIM £ EZTLENEZ
9 d ¥86T/IESTT 0°0 LSHID MOTEE ,8 O IDIYISTY-TOWAIAES LSHYD 0°S NS £ TTEOEZ
ot I 886T/ET/S0 0°'0 AYMTIIES ALYN0EQUNI HOWHOLS ON QNed  BNINDOLS € 0TE0LT
£ I S86T/50/1T 0°0 0L LY @BYAEES 'qMvoedddd INSIDIJANSNI 1S40 0°% NIYINOOW E BOEOET
00715 ¥ 586T/%0/20 0781 ONTUOLINOW “YLSNI MAN ¥ "ISNOD WJdg "gYLs ‘Id 8T HD CUALNY T ZOTO0EE
0 1 666T/80/T0 070 AYMTIIAS ON ISEdD ¢°S S¥EISIS SYAIL z £ZZS60
0T 4 000Z/71/60 S°ET g0¥d SN 30 NOIso¥d ANMTIIAS 0°T T 0N SDNINAS MOTIIM T %0Z0s0
£ T LBET/80/5C 070 | QANIWMAQNN KYMTTIS gOVHOLS ON T# MIYLSAVH ¥ 8ET080
00t ¥ TAST/TT/TIT 0761 FIVAFIAS FAISSIIXS "Id 6% HD NYWINNYH 2 STLOs0
0 T Q00Z/E0/50 0°0 ALIOVAYD RUMTIIAS FIVOOZAYNI ISvE NaouEs T #0T060
01 I ¥861/£1/3T 0°0 "ONIddOLYEAO OL ENd AEHOVA¥H XITYILOYd Wvd HOVIOLS ON $117939 A 44 L1
sz I 5861/TT/60 0°0 AYMTTIAS HI¥N0ETYNI LSddD 0°6 S# STTEd MOSNIVY € ZTTTO8O
ot ¥ LE6T/TO/¥0 070 NOTIIIQNOD ¥00d ZYMTIIES "Id 0°2 Wea HENS T LZTEOSO
¥9 I LBBT/ET/OT 0°0 IE1LN0 FTEVHEIONI ' AVMTIIAS ON HOYE0LS ON qING ¥ TZE0B0
01T I %66T/LT/0T 0'0 NOISOHE AYMTIIES HOVEOLS ON YWD YM € 90£080
0s I BRET/60/L0 070 WYd HHL FIYLIITIEVHIY ATILTTIRCD LSE¥ED 0°8 IMIENTI £ 8IZ08O
LE I L86T/2Z/0T 0°0 IATI00 FTEVNEJONT 'AYMTTIAS ON JOVE0LS ON TIIELINYD ¥ OITOBO
14 I 066T/80/T0 0°0 IATINC aEPOATd ‘ALIAIIOV YIAYRE FNEARS ISTHD 0°L T# QdIvE £ S0TOGO
05 ¥ Z661/%2/80 070 A9V4EES ‘ONIHONOTS ISHHD 0°8T SITIY E TOTOS0
60T d 000Z/9E/T0 070 HOYIAIS AYMTTIIES 0°T HLIWS T TITIESLO
9z I 666T/80/90 0°C HOOTd AWYMTIIAS NI STIOH QNYS AYMTTI4S 'Td 97T 1SYE T 60ESLO
TgdI ¥od

1 NOISIAIQ ¥od

€ dowd SYATE0 NOILDTHLSAY HEWHOLS 48N SWYd J0 SNILSIT

T00Z/L2/90 HONWYE ALIIYS WY =--- OQYI0T0D 40 FIYIS



SO%TE
418
000T
0021
09e
00g
059
0SL
009
009
[
00ZT
08

0Q0¢tE

LT

gi

1T

a8T
587

0s

58
08T

0T

LE0T HdAL
fife, -4

FHOTOA

¥ d9vd
100T/L2/90

I
U
I
I
I
I
I
I
I
I
I
I
d
T
q
I
I
I
o
k-1
I
ol
T
I
I
q
3
I
I
T
I

E86T/FZ/T0
666T/22/90
000Z/82/90
LBET/90/50
PEET/HT/20
986T/TE/%0
986T/#Z/%0
986 T/%T/%0
86T/¥E/%0
9861T/72/ %0
S86T/ST/LO
£96T/8T/20
¥66T/9T/20
0002/90/%0
8BET/TE/LO
£§66T/91/60
p86T/11/90
¥LET/20/0T
E86T/%0/T0
S861/80/20
00QZ/TE/60
666T/PT/L0
Tooz/gz/€0
¥86T/LE/2T
896T/1€/50
£86T/ZT/80
T00Ez/ET/E0
LE6T/80/80
8RET/1¢E/50
TGOZ/TT/50
866T/ET/%0

HILYALIY

002
S°E€Z
o0
070
L]
[HH
c'a
0°0
0°0
(V4]
0°g
0°0
070
070
0001
[Oh]
0°¢€Z
[P/
0-o
070
G0
[ ]
0°o0
0o
0’0
0o
0°D
070
0’0
[t
0°0
IDH
jeral-2a)

SWYQ Tt =  JALOH4AY SWYa J0 JEdWAN TII0L

A¥YMIIJS HIVNOZQUYNI ATTYOITOVIGAH
THNNYHD LITLOO NI ST1I0d dNVS

@ICD ¥Oo0d

Wvd 40 NOILIQHOD QILYJIIYILd

NI QEITIS ITFILNG ‘AYMITIAS

TINOANYEY ‘dI¥dEdSTd NI

JINOANVEY ‘JIVdTUSIA NI

QENOANYEY ‘MIVgINSId NI

QANCANYSY ‘HIVAHASIC NI

QANCONYEY ‘MIVJHYSIO NI

LATLOO FTEVEEJONI NV (RYOFEEYd JIVNO0EIVNI
AYMTIIAS ON

H407IS WYAYLSAN qIqoyud

IATINC LY DNIAId "EDVIYET JIATSNALXT
"INWAW “ALSTH “IWMEWH “NOD TIVIIAC Y004
qqIi1s

INAWANYENT DNOTY DNIMOVHD HAISNALXE
LSTID FHL NC ONINDWRND HAISNALXE

AGOIS WYHHLSNMOA NO 3dITs8

JUYOgEEYd INIIDIAANSNT

AUYMTIIAS JEIOOALSE0 ‘LEILOO FIEVIgJONT
NOILIANOD ¥00d ‘181100 ITHWdAIICNI
ANNOATENT I ISOTOUTAH

AYMTIIS QHEIS0Td 3 LATZLING FTHTYEJONI
TTEENOTLSEND ALITIGWYIL0 ITLO ‘' AM4S ON
MIVAET 9004 ‘AYMTIIAS IVODETYNI
NCILIANOD A¥MTII4AS ~“IWENN

DNIGId ‘"HOVAVET ‘A¥MTIIAS 40 NOISOWE
AYMTII4S ON

AYMTTIAS FIVNOEIYNI JIDHOI0NARH
ALITIGYLSNI

NOTILOTYIEET 904 NOSYHH

4% 86564

= g NOISIAIQ ¥0d NOILITHISIY O d0d LS0T ZOVHOLS 40 ZWOTOA

14 02 HD
AYMTIIAS Id Q°E
L5HED 074
L5340 0° 22
LSEID 07071
L53¥2 0°S
ISdd92 07§
IIFdY0 079
LS3H0 079
LEFY0 WWJ MOTHE "13 079
I83¥D 08
LSEYD 08§

"Ld 00T HD
LEEUD IHAS 0T
LSI¥D 0°8

"Ld L HD
Lgddd 8°8
15390 07 €
HOVEOLE ON
HOYA0LE ON
LEEED 0°ST
ISHY> 67 €
HOVHCLS ON
AYMTIIAS 0°€

AYMTIIAS L3 00T
ISEND 0 E ES¥N0D 4700 500D FHL J0 NEQEVD

AYMTIEAS LERA
AUMTIIES Id

S'T
0's

TAAAT YIOAYHSHA
THLOIYLSHY

SYHTEO NOLIDIULSHY FOVHOLS HACNN SWWA ¢ SNILSIT

HONVYd ALIAYS WYd ---

COICTOD 40 HIVLE

SHLLOE OML
HHSON - HIN

THIONW

SHAV] NIAIS

Wyd YaIKSIEY

£ff SYJWIL

9§ MNINS

SH# JANIMS

TH MNINS

T# MNIMS

T# ZHYAND

AT NILEYH

T# MAYIO

TIV] FOHSESUOH

S# SYAVHOND

T°ON OL¥IHOOO

2# doLIIA

0T# M 3 T ¥3INAD A¥Yd
ZH# M T T YALNED A¥Yg
HOTND SNYAT

Z'ON AETIVA

€ "ON ¥IOAYESHY AdTTHA
HAYT JOCKWJIOOM

T "ON RATIYA

HAVT 103d50ud

THEWY J0 NIKACOM NEAJOW

AT LNHWINOW
NOLIEX

T ON AATTYA NIVLNOOJA
W¥d AYHOOW 'V

AN WYd

B A e AmmN R Nm AN N M MmN Mo e Mo A Mmomomeomemeom o oMmom N o

9EZ0LD
8TZOLY
PITOET
LOZGEBT
90E08T
CTEOLT
0TZOLY
6TZOLT
BTZOLT
LTZOLT
8TTOLT
81Z0o9T
QET09T
ETTGST
90T02T
911041
81Z0ET
ZCTOTE
SETOET
90TO0TT
20v00T
Z0v00T
TTE00T
BOEDOT
SETOHOT
STZO0T
FTZ00T
S0Z00T
TETOOT
8ZTOOT
£2100T

AIWNYG

¢ NOISIAIQ ¥#04



ocoz
03
6LIL

HHOTOA

§  gOvd
T002/L2/90

I ¥86T/8T/L0 0°LTT
I TE6T/8T/10 070

d S66T/T10/80 S B9
ISOT  EdAL

Lo¥

LDH
JLYALOY  3OvD

Shva

A2i0344Y SWWYd A0 dHEWNN TYLOL

AYMTTIAS JHIVA0IMEIEd
‘LANINO JRAOWHOD
HOWAYAT

MIYOHETNI HIYN0TTYNI

NOTLIDTALSHY YOI NGSYHH

¥ 6EL6 = £ NOISIAIQ ¥04 NOILOIELSAY OL ANd I$0T TOVEOLS A0 HW)TOA

EIMTTIIAS 0°L

LS 079

S°¥9 H2

TIAIT HIOAYASHY
AZLOTULSHE

SYAQUC NOILOTHLSHY FOWNCLS ¥IANN SWYd 40 ONILSIT

HONVAL ALIAYS WA

0avd0Tion 40 FLYLS

TOTHHAL
Adfd dEM
WYd TYILNINILINOD

AWYN WYd

T
|3
T
Z
L4
H

TOTOTE
TZZ002
011002

diWea

£ NOISIAIQ dOd



sz 1 S86T/9T/60
9E I SLET/6T/L0
00T ¥ 8B&T/80/80
ot I LBST/¥0/90
56 d S86T/92/80
00T I 000z/1Z/et
00¢g I 000E/Te/2T
8% ¥ 886T/LE/T0
62 4 Z661/9¢/80
00T I 866T/T1/80
o ¥ 686T/9T/%0
06 D 8861/1T/L0
51 D L86T/90/50
ST D LB6T/90/50
0 5 886T/20/90
o€ I TE6T/60/80
SL I 686T/TT/T0
ZT1 I pE6T/61/0%
0% I 0002/20/80
SLT I £66T/6E/%0
05t I 0002/LD/6G
o ¥ 966T/TE/LD
G ¥ 8861/80/T0
0oz I 0002/L0/60
00s d T00Z/T0/EC
0 ¥ LBET/ST/0T
0t I 886T/£T/0T
08¢ I 6661/%1/L0
05L ¥ TE6E/¥Z/60
99 I S86T/2T/2T
IS0T  HdAL

FWATOA  IOY¥  FIVAIIOY
s =Houd

T00E/LE/ B0

0’0
0°0
0°0Q
070
0o
o8
0°CT
[t
070
0°0
Y]
00
0°0
070
0’0
0’0
09T
oo
00

S EE
G'0T
0°0

0°LT
00

0°81
07 LT
0°0
24
0°g

[
JLOH
HOVD

QIY0dETsd INHIDTIANSNT IS 0° € 1sErud T LZTTIO09
SaHHS “HWE " qYNI-AMIS dONI-ITTLAC ISHED 0°9 NYWHSD £ 921009
AOYITIS AUMTIIAS §°¢ NOLXYd € §TT009
AVMTIIAS AONEDHEWI dHL S0 NOISOHMI HMIAIS {AF9IMOT AMdS NIYd) AYMIII4AS 072 T# AEYd OAWT NYIQIHEW € ETT08S
SEFEL FDEYT SNOVIHAN ' EIVIEAS §/4 NO “dE8ds ISE¥) 0°8 wITTTL € SET0E®
SHATdOUd SA¥OM LEILNO AUNTIIAS 14 ¥°F & ON YSHW INWAD £ EZ10Cc?¥
TANTIVA SHUOM IATLOO I¥MTIISS 14 8 T'ON ¥SEW aQNVdd £ 02I0TF
AEYOdAaNd ALERDITYNT IS3480 0°€ T# USEW QNYHD € 0ZToZ¥
137100 ¥00d ‘SHACTS dEZIS ‘ISTUD MOWUYN gOVHOLS ON T# 'S AN "H'D £ 6ITOZ¥
HICTS WYSHLSNMOO NO IS ISEdD a4 0T T ON ¥LINYd g 9TT0Z¥
HDYAIHES ¥ SNYTd JEAONIAY LNOHIIM LIINd (TTINd SXYA 09 YHLAY) LSHAD 0°6 TH# JADOW E Z0ZTOTY
SNY'Id "ddY/0M °ISNOD ‘NOTLIGNOD dO0d TWuENdD BOVUOLS ON MICAMESEY AEJ40D £ T0201%
QAIDNYLISNCD ATd00d HOVEOLS ON £# YEALSEM £ LOLOOV
QIIONYLSNOD ATH00d FOVIOLS ON TH# HAISHIM £ S0L00%
$0EdS ¥ SNVId TIAOMAAY INOHIIM NOILOOWISNOD ISHED 0°0T z# YYIS ENOT € 6TS00¥
ONYNALNIYW ' CEYOEIaNd 40 ARWT dATYA IETLOC H00d JISEED 07§ T# AITHM AHdVH £ T0S00%
HEOTS WYAYISNMOG RO HAITS AYMTIIAS 0°'8 QIUL € ¥ZSCOF
AYMTIAS ON HIIM IS3¥D BNOTY A4Y0 NOIIVAHTE ,9 LSEUD 0°0T agol € ZTS00b
HBIYA SN NO SNI ¥HAYIL AYMIAIES "5d 6°§ T ON MMIVDLId £ PEROOP
AOVId NI
FAITS INTWLOEY LJHT INY WYd NO SHOWHD NWId DNIHOLINOW/TIIA ‘A¥MIIIAS 0°0T LNFWONOW T ETPOO¥
ONIdId W¥Yd ANVLIITIH € TTIZ00%
HISNOD ¥00d ‘SNY'Id (EACYAAYNA ‘ISHYD NO SMIWED ISEYD 0°0E T# ¥YIS HNOT € SCEOO¥
‘ TIIOLINOW
INTWINVEWT NC NV 301 IV SOVJEES FAISSAOXI JI §1/8 0L 1/% WOMd HOVHQLS TInd O £ O0LE00F
FOYAFES QESYRUONI ‘ALITIHVISNI A807TS AUMTIIS 1934 0°S MY TALOH T 8TL00%
(dFINIM
HOYIRES ONINNA TYNOISIAONA) AYMITIAS 0°S TT-S# ASNWED g LOEOO¥
HOYAHES QL 300 JdITS FOUd §/0 "Id LT HD Tl# AENPHD £ 90E00%
FTECHAGONT JHIIN0 ' QUVOEIIE BIVN0IaVNI ISEE 0% T# ¥EHAXD £ ZTIZO0¥
FoYIIIS AYMTILAS "I14 0°0T ¥SaW AYaED T SET00%
LNSWINYEWE NO SHTOHMNIS "1d 8 HD INSWIILIVE DId Z ZITOO®
HHLYM QTIOH
NOILIQHOD ACCH TIZIS NYD IAH’CINOANVEY SYM WVA HOGOTS HOWY € £0T00%
THATT HIQANISHY 2
ROIIDIAISEY ¥0d NOSYAA QITOTULSHY AWEN WYd ¥ QIWNQ
H

¥ NOISIAIUQ ¥OJ

SYHIIO NOILOIULSHY HEWUOLS HHANI SWYd A0 ONILSIT
HONWYE ALI4YS WHd --- OdYI0TCD d0 JAIVLS



SWvd CE = JAL3dIIY SWWd AC dIAWON TILOL ¢ Zebt = ¥ NOISIAIQ ¥C4 NOLLOIWLSHY Ol HNd LSCT dADYHOLS 40 HWOTOA
§ NOISIAIQ ¥04

L 3DYg $¥ICHO NOLLOTUISHEY FOVHOLS WAANN SWYd 30 SNIISIT
Tooeg/Le/o0 HONVYEE AIFAVS WYd --- OQWHOTOD 40 BIVLS



00T

059

6EY
6t
95
005
oL
tT
L
z

9

LSO1 IdAL
ity 4

FWOTOA

8 aovd
TO00Z/LZ/90

MU U H A MR

H o H H U H o

k-

0661/50/L0
S661/%2/50
v66T/£2/80
T00Z/9T/%0
SE66T/20/80
066T/02/L0
986T/02/60
686T/8Z/50
866T/80/L0

BLET/LO/EQ
966T/0C/2T
T66T/0T/50
0002/92/60
066T/10/0T
S66T/BT/60
S66T/T0/TT
SE6T/60/TT
Z66T/VT/2T

HIYALOY

[t}
0" 0
0o
0°0
o0
0°LT
0’0
[}
0°0

01y
G'o
00
00
060
0’0
00
070
070
IDH
TOVD

SWYd BT = (3LOFJAV SWYAd J0 ¥IEWON TELOL g9 054¢ = § NOISIAZ( ¥04 NOIIDIMISHY OL ENd ISO0T JOVHOLS 40 HWOTOA

IS0 MONNYN ¥ E40TS S/0 TTa¥LSHN AYMTTIAS 0°§
ONIZLOONIYE *AYMTIIAS FACHY TIIH NO HAITS AYMTIIAS 0°§
FTOH ONILId FOVEOLS ON
SNY'Id qIACYdIYHN ‘HOYAHAS
ADIVET dITIOEINODNN AIMTITAS 0'¢ ‘S1/8-T/5 X1y
SINFHINGY HONOWHL EOVJIEES FAISSEOXH ISTED 67 0%
NOISO¥H A¥MTIIAS I339D 0°S
YIYdEY OL SINYM ING ¥ANMO A8 QEHOVIWH WYd HOWMOLS ON
40TS WYIILSNMOT NO FAITS 1SHdD 0°%T
FOYdAAS AATSSADNE AUMTIIES 0°0T
IATINO IV ONINDNOTS ‘SSEYLSIC 11100 L6/ST/TO0 AE HOVENA OL WAQIO
FOVAVIT TAISIHONA (T AV M¥HL t H0V} LISHED ¢°ST
SHTOHINIS SHTOMINIS 40 NOILYAETH
LATIO0 0 NOIIIAROD d00d HITHOLS ON
AYMTIIAS AINOOATINT ADTHEOLS ON
RYMTTIAS FIVOOHIYNE HOWHOLS ON
AUNTIIAS FIVOGHAYNI/ WYd TvOdTiilr EDWVIOLS ON
44078 WYHEILSHMOJ 40 ALIIHEYLS ‘-agdd 03auNI ISHE2 0° %
TEATT AIOANISEY
NOTLIDOIBLISEE ¥OJd NOSYEY QILITIISTT

SYIQE0 NOIIOTUISHY JOWHCLS WHANAO SWYd J0 DNILSIT
HONWYH ALBAYS WYA --- OJ9d0T00 40 AIVIS

£ BIYSITYE £ 0T%0ZL
Z°ON YBIYHND £ 9ETOZL
YIOAYESHY ¥HILNIIHVD £ LITOEZL
MOTSNIM £ LETOES
HANYELS £ 62ZTOES
HOTND NOLMEN £ SZI0ES
ATTad £ 6TT0ES
HqIIED 200 H 6ZTO0TS
NYATRS T SZTOTS
HONVY

NIKW ONIA ¥IY¥ HONWY ONIN HILLIT ¢ PFITQIS
aTdd € FOTOTES
XIFED ATIW t $ZT005
NOSEZHLYW Z ETT00§
T# INIWITLIVE £ ZOT0S®
¢ "ON INHWATLIYE £ 10I08¥
£°0ON II¥D NIUUEM ¢ LOZ08E
£70N AIYOA £ S0g0LE
DD YEMOT £ 9TTOLE

4
dNYN WY ¥ aIWva

H

S NOISIAIJ 404



ot
96E
0tg
0se
00T
0s
09
€5T
S5
0t
0t

I80T  HAAL
LOY

HHOICN

& Fovd
1e0T/L2/90

H U B H - ®H U X H

iy

666T/FT/LO
966T/50/20
BOG6T/0E/8C
0002/SZ/0T
000Z/TT/LO
666T/20/80
9861/0£/50
886T/10/80
L86T/6T/80
686T/0E/60
LEET/ET/TT

dLVaLOY

00
0’0
0’0
00
0°8¢
oo
o o
0°8
070
o€
c'a
IOH
J0v0

SHYT TT = (E2LoH4AY SWYd S0 HIDWIN TEZIOL d¢  0S9%T = 9 NOISIAIQ ¥04 NOIIDIMISHI CL d0d ISOT FOVAOLS AC HWNTOA

NOISQYE'AYMTIIAS ALVADEAYNI ‘dADYdIdIS AYMTIIES 14 079 HITYD DHIUAS WaMOT T POEQO8S
mmOAM‘E<NMHMZZOQ NQ SEJITIS 966T 'TE HOWVK AQ HDOVYUOLS ON WYd EMYT ONOT T 8TTo8S
IJ0T5 WYIYLSNMCd NO S3AITS LSEYS 0°GT HOTHWIE TAYL £ PTTOLS
TENTIVE EJ0IS S/0 HOTUCLS ON TIND NIIYYA £ t0T0%S
HAOTIVA JJ0TS WYIHLSAN NIVINOGOW JT0d Z 0TZO0LY®
@IVOHIANA ‘SWYA HAAYHS ‘GHHOVENY Wdd NIVW 15340 Ld 8°%5 JOLIVTS £ ETCOWY
NOTLIANOD LATLOO ¥MO0d JOYI0LS ON Z# NIODTII £ VETOPP
ALITIEYLENI ¥ HOVAIHS AYMTIIES 078 YIAHISHIA € O0ZTOPP
NOILIANOD JII¥AIdvIId AUMTIIAS 07§ dnisId £ 90TOF¥F
AMS QUNI ‘IEII00 FIdvdddONI RUMTIILE 0°¢€ Ef# NCSTIM £ CTZOEY
go¥d 8/0 20 NOISOWE 'HOVdEHAS AYMTIIES "1 0°§S WYd YdLivd £ S0TOEY
TIAIT HIOAYASTY 4
NOIIOIYISHE JOd NOSTHA TILDTELSEY WY WYd ¥  {Ik¥ad
H

9 NOISIAIQ ¥0d

SYIFHO NOILOTUISHY HOWYOLS JIdqHil SWYd J0 DNILSIT
HONWIE ALIAYE WY --- OQWICTICD 40 JTWLS






SWYd 9 = (JEIOHIIY SWYd J0 YHFWON TILOL av  TEZPT = L NOISIAIQ ¥0J NOILODIWLISHY OL 3Nd ISOT FOWH0LS 40 dHOTOA

844 I TOCZ/6T/90 0°0 FUNTIVS FIId IITLOC HOVIOLS ON gON=EAS Z EOTOLL
SYgEM £ <

6L5 H 866T/£0/90 97 €Z HOVARHS HAISSHORH ¥0d TII4S MOTIE ,T1°T JHEJXE Ol ION LIWANS T E0TO¥E

9T I 000Z/80/50 0°0 137100 FIFTIIJONT FOVHOIS ON ¥IoNEds "o'r £ STITOPE

S€ I 666T/6Z/E0 070 HYNTI¥S 1aTL00 FOVIOLS ON 1sd01 £ 90TOPE

7T ¥ ¥86T/LE/80 070 INTDINYENT NG HOTH NOIIVHENIVS A¥MTIIS 0°€ T# EMYT dANYd Z TOTOPE

90¢ I 9661/80/40 D70 NOILIANQD ¥0od FOVHOLS ON 70N HANOOE ¥ SUEHIOUD SI¥¥VH € EOTO6Z

IS0T  EdAL LOH TIATT HIOAYIASHA Z

BAOTOA  ID¥  EIVALOY  HO¥D NOIIDIUISAY J0d NOSYEY QILOI™LSTE TN WA ¥ JINYd
H

L NOISIAIQ ¥0d

0T EOvd SYHCHO NOILOIYISEY ROVHOILS ¥AANG SWWd 0 BHILSIT
TO0E/LE/20 HONVHE ALIAYS W¥d -~~~ OJWHOI0OD A0 OI¥LS



	DamSafety00-01_20110411105122
	DamSafety00-01AppxA-C_20110411105245
	DamSafety00-01AppxD_20110411105332
	DamSafety00-01AppxE-F_20110411105459

