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Governor, State of Colorado 
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The Honorable Ted Strickland 
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Denver, Colorado 

The Honorable Bev Bledsoe 

Speaker of the House 
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Denver, Colorado 

Gentlemen: 

Pursuant to Section 37-87-114.4, C.R.S. 1973 (1986 Supp.), I am pleased 

to transmit the enclosed report describing the activities of the State 

Engineer with respect to dam safety in Colorado for fiscal year 1985-1986. 

Colorado's dam safety program continues to grow stronger as a result of 

increased resources made available by the General Assembly and as a result of 

increased awareness by the dam owners of their responsibilities. 

I still believe our dam safety program can be improved by continued 

education of the dam owner and public, additional staffing (2.0 FTE), and 

additional funds ($5,000) for on-going training of our professional staff, and 

additional funds ($30,000) for rental of "All-Terrain Vehicles" and a 

helicopter for efficient access to remote areas as described in detail in the 

report. 

If you have any questions, please feel free to call upon me at any time. 

par Sincere? 

an      
s A. Danielson 

ke Engineer 
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STATE ENGINEER'S THIRD ANNUAL REPORT 

TO THE 

GENERAL ASSEMBLY 

ON 

DAM SAFETY 

FOR 

FY 85-86 

INTRODUCTION 
  

Statutory Provisions 
  

Colorado's Dam Safety Program is administered by the State Engineer in accor- 

dance with Title 37, Article 87, of C.R.S. (1973)(1985 Supp.), and the Live- 

stock Water Tank Act, Title 35, Article 49 of C.R.S. (1973), as amended. 

Rules and Regulations for filing plans and specifications for the construction 

of reservoir dams, and standard specifications for Livestock Water Tanks and 

Erosion Control Dams, establish the procedures and requirements of the State 

Engineer for administration of these statutes. 

This report is submitted in compliance with Section 37-87-114.4, C.R.S. (1985 

Supp.) concerning the activities of the State Engineer and the Division of 

Water Resources relating to Sections 37-87-105 to 37-87-114, C.R.S. 

(1973) (1985 Supp.). 

Organization 
  

Implementation of the dam safety program is done by the State Engineer through 

the Dam Safety Branch. 

The branch is organized into three units, two being field engineering units 

(FEU), and the other, a design review and construction inspection unit 

(DRCIU). Each unit is led by a Supervising Water Resource Engineer. (See 

Appendix A for tables and charts of the personnel and organization of the 

branch. ) 

The Field Engineering Units' principal duties are to conduct Safety Evalua- 

tions of Existing Dams (SEED),! design review and construction inspection of 

repairs,2 and investigation of complaints on the safety of dams.3 They 
investigate the construction of dams in violation of Section 37-87-105(1) and 

(4), C.R.S., (1973)(1985 Supp.), assist the Department of Health in the 

inspection of tailing dams, and conduct training on the inspection of dams for 

division personnel, dam owners, interested agencies, engineers, and _ the 

public. They also do other related work as assigned. 

  

lper Section 37-87-107, C.R-S. (1973)(1985 Supp. ) 
2Per Section 37-87-105(4), C.R.S. (1973)(1985 Supp.) 
3per Section 37-87-109, C.R.S. (1973)
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The Design Review and Construction Inspection Unit's principal duties are to 

review the plans and specifications for the construction, alteration, modifi- 

cation, repair, and enlargement of reservoirs or dams in accordance with 

Section 37-87-105, C.R.S. (1973)(1985 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 work. It 

processes the Livestock Water Tank and Erosion Control Dam applications per 

Section 35-49-101 through 116, C.R.S. (1973) and Section 37-87-122, C.R.S. 

(1973). The Unit assists the Department of Health in the technical evaluation 

of tailing impoundments through a "Memorandum of Understanding,” and partici- 

pates in the State's "Joint Review Process" with the Department of Natural 

Resources. They also do other related work as assigned. 

Goals and Objectives of the Program 
  

The primary goal of the State Engineer with respect to dam safety is to pro- 

vide maximum public safety against dam failures within the resources of his 

office. Towards this goal, the resources are directed at the safety inspec- 

tion of each high and moderate hazard non-federal dam and reservoir on an 

annual basis, and the safety inspection of each low hazard non-federal dam and 

reservoir on a five-year basis. The program concentrates on "jurisdictional" 

dams and reservoirs as defined in Section 37-87-105 C.R.5S. (1973)(1985 Supp.) 

which are greater than 10 feet high at the spillway, or greater than 20 acres 

in surface area at the high water line, or greater than 100 acre-feet in 

capacity at the high water line. 

Safety inspections are made of U.S. Bureau of Reclamation and U.S. Corps of 

Engineers dams on a cooperative basis, their safety inspections being carried 

out in accordance with the "Federal Guidelines on Dam Safety." Arrangements 

are made with other federal agencies for the safety inspection of their dams 

by the Bureau of Reclamation, the Corps of Engineers, their own forces, 

consulting engineers, or by the State Engineer. When other than State 

Engineer personnel conduct the safety inspections, the agencies submit the 

findings/recommendations and follow-up to the State Engineer in order to 

assure the safety of these dams. f 

A related objective is the inspection of construction for compliance with 

approved plans, and to assure that plans are adequate for the site conditions. 

Inspections are made of the foundation, outlet works, spillways, and final 

construction aS a minimum. Interim inspections are made as necessary. 

An adjunct to the inspection objectives, but an important element of the dam 

safety program, is the goal to have each owner of high hazard dams prepare an 

Emergency Preparedness Plan to combat any incident which would jeopardize the 

safety of the dams, and to give warning to appropriate emergency preparedness 

agencies/officials so they may mobilize their plans for mitigating the conse- 

quences of dam-break flooding. 3 

The following Table 1 shows the ownership of jurisdictional dams in Colorado 

by owner; and Table 2 shows the distribution of dams in the state by Water 

Division and hazard rating.
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TABLE 2 

DISTRIBUTION OF DAMS BY IRRIGATION DIVISION/HAZARD 
  

  

    

DIVISION NON-FEDERAL FEDERAL TOTAL 

H M L H M L H M L 

I 112 135 479 13 8 15 125 143 494 

II 32 51 235 3 3 11 37 54 246 

Zit 9 13 53 1 0 5 10 13 58 

Iv 21 41 185 7 0 7 28 41 192 

Vv 23 45 148 7 0 8 30 45 156 

VI 9 19 132 0 1 5 3 20 137 

VII 9 20 52 3 0 1 12 20 53 

215 324 1,284 36 12 52 Ree B86" 1336 

TOTALS 1.823 100 1.923 

H = High Hazard = Class I - loss of human life is expected in the event of failurt 

s u Moderate Hazard 

Low Hazard ce
 il 

of the dam, while the reservoir is at the high water line. 

Class II - significant damage to improved property is expecteé 
in the event of failure of the dam while the reservoir is at thé 
high water line, but no loss of human life is expected. 

Class III - 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 high water line.
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APPROVAL OF PLANS AND SPECIFICATIONS FOR CONSTRUCTION 

OF DAMS AND RESERVOIRS 
  

  

During FY 85-86, the State Engineer received plans for six new dams, and 45 

plans for alteration, modification, repair, or enlargement. Seven change 

orders to previously approved plans were also reviewed and all were approved 

within the time frame. Eighty-nine separate reviews of the submitted plans 

were done, amd nineteen separate hydrology studies were also received for 

determination of the inflow design flood for spillway designs. Estimated cost 

of construction for the submitted plans was $52,254,741. Two thousand four 

hundred and fifty-eight dollars ($2,458.00) was collected for the examination 

and filing of the submitted plans. p 

Thirty-three sets of plans and specifications were approved by the State 

Engineer for construction during FY 85-86. Fifteen of them were for high 

hazard dams, thirteen for moderate hazard, and five for low- hazard dams. (See 

Appendix B for lists of dams which were approved by Water Division/District, 

and use.) 

Nine special studies associated with dams were also performed, including geo- 

technical reports, feasibility reports, subdivision plans, and requests from 

the Department of Health, and Division of Mined Land Reclamation. 

Upon completion of construction, the owner's engineer submits copies of the 

"AS-BUILT" plans, showing the changes made during construction. These plans 

are reviewed by the engineer who monitored the construction for completeness 

before being accepted for filing. The superceded plans are disposed of and 

the "AS-BUILT" plans serve as the public record as provided by the statutes. 

Section 37-87-114.5, C.R.S. (1985 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 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, C.R.S., siltation structures permitted under Article 33 of Title. 34, 

C.R.S. (Coal Mines), and structures which store water only below the natural 

surface of the ground. 

In order to prevent administrative problems arising from 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. (1985 Supp.) requires that a 

notice of intent to construct an impoundment must be submitted to the State 

Engineer prior to beginning construction. The State Engineer has developed a 

form for submitting the notice, which is directed to the Division Engineer of 

the Division that the impoundment is located in for processing. The notifica- 

tion also serves to address any dam safety issues which are evident.
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SAFETY INSPECTIONS AND CONSTRUCTION OBSERVATION 
  

Scheduling 

Jurisdictional dams identified for inspection in accordance with the objec 

tives of the State Engineer are assigned to the field engineers on a geo- 

graphic and hazard related basis. The field engineers each schedule the 

inspection of approximately 85 separate dams each “inspection year," which 

begins about April 1 and ends about November 1. Subsequent follow-up and 

problem solving results in additional inspections each year. Within the 

planned schedules are the inclusion of all the high and moderate hazard dams, 

and approximately one-fifth of the low ones. Inspection of Federal dams are 

integrated with these schedules. In addition, the State Engineer has executed 

a memorandum of understanding with the Regional Forester, Rocky Mountain 

Region, USDA Forest Service, concerning the statutory obligations each has in 

regard to the administration and safety of dams on National Forest lands in 

Colorado. The memorandum of understanding provides for the exchange o£ anfor- 

mation, assuring access to dams (e.g. wilderness areas), scheduling of the 

inspection of Forest Service dams, and the joint review for approval of plans 

and specifications. The two field engineering units, therefore, collectively 

conduct about 990 safety inspections on an “inspection year" basis, which is 

equivalent to a fiscal year in the amount planned. 

In addition, engineering personnel in the Division Engineers' offices are 

assigned low hazard dams for safety inspection to supplement the dam safety 

branch's schedules. This assures that at least one-fifth of the low hazard 

dams receive an inspection on a five-year schedule. The safety inspections 

are coordinated and supervised by the chiefs of the field engineering units to 

assure continuity. 

‘Scope 

A safety inspection involves more than just a visit to the dam. The site 

visit is preceded by a review of the file and history of performance, and 

coordination with the owner, division staff, and other interested parties so 

they may take part in the inspection. (The statute specifies 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.) 

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 on the 

safe storage level. The report also enumerates the several repair and mainte- 

nance items which the owner must attend to, and specifies the several engi- 

neering and monitoring requirements necessary to assure the safety of the 

dam. (A copy of the “ENGINEERS INSPECTION REPORT" is in Appendix c.
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An invoice for the cost of the inspection is also prepared in accordance with 

the provisions of the statutes, the payment being due within 30 days of 

receipt 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 reser- 

voir to a safe level. If the findings are conditionally satisfactory, full 

Storage is recommended contingent upon appropriate monitoring provisions being 

provided by the owner. 

Restriction orders are accompanied by orders to rehabilitate the dam to make 

it safe for full storage, or to breach the dam. 

Orders to repair or maintain the dam usually require the reinspection of the 

dam in order to verify that the work has been done in a workmanlike manner. 

Reinspections normally occur to assure follow-up of the State Engineer's 

orders, or by request from the owner. 

In the event the owner fails to comply with an order to make a dam safe, a 

breach order will be issued to remove the hazard created by the dam and reser- 

voir. This subject will be covered in more detail later in this report under 

“RESULTS OF SAFETY INSPECTIONS, AND ENFORCEMENT PROCEEDINGS," where the 

attorney general is requested to commence proceedings against owners refusing 

to obey the written orders of the State Engineer. 

Number of Inspections 
  

During FY 85-86, a total of 997 safety inspections were conducted (and 84 

construction inspections) for a total of 1,081. This included 225 safety 

inspections of high hazard dams, 292 safety inspections of moderate hazard 

dams, and 480 safety inspections of low hazard dams (including Federal dams). . 

The objective of inspecting all high and moderate hazard dams on an annual 

basis is an "inspection year" objective versus a fiscal year one. This objec- 

tive was reached for "inspection year" 1985 and is expected for 1986. 

Results of Safety Inspections 
  

The 997 safety inspections resulted in the issuance of 86 restriction orders 

due to unsafe conditions during FY 85-86. Twenty-six former restrictions were 

removed, and 44 revised. 

As of June 30, 1986, there were a total of 326 restriction orders in effect. 

The following tables show the cause for restrictions by category and hazard 

rating in Table 3, and by category and Irrigation Division in Table 4. 

  

| 
|
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TABLE 3 

CAUSE FOR RESTRICTION BY CATEGORY/HAZARD! 
  

  

  

CATEGORY 

HAZARD A B c D TOTAL 

HIGH 18 (-10)2 4 (-20) 11 (0) 10 (+100) 43 (+5) 

MODERATE 25 (+14) 36 (+9) 9 (0) 13 (+116) 83 (+19) 

LOW 75 (+39) 85 (+40) 18 (+38) 22 (+29) 200 (+38) 

TOTAL 118 (+23) 125 (+26) 38 (+15) 45 (+60) 326 (+27)3 

TABLE 4 

CAUSE FOR RESTRICTIONS BY CATEGORY/IRRIGATION Division! 
  

  

  

CATEGORY 

NO. OF 

DIVISION A B D TOTAL NON-FEDERAL 

DAMS 

1 40 57 13 18 128 7126 

2 18 13 6 3 40 318 

3 3 7 1 0 11 75 

4 16 14 8 11 49 247 

5 29 22 7 6 64 216 

6 8 8 1 5 22 160 

7 4 4 2 2 12 81 

TOTAL . 118 125 38 45 3262 1,823 

A - Inadequate Spillway/Freeboard 

B - Structural Problem (Deteriorated appurtenances, cracking, erosion, scarps, 

sinkholes, deteriorated riprap, etc. 

C - Leakage/Piping Conditions 
D - Stability (Slides, saturated slopes) 

  

lin effect as of June 30, 1986 
2(%) change from FY 84-85 

3411 non-Federal dams



The approximate amount of storage lost due to restrictions was 158,982 

acre-feet. Even though the number of restrictions increased, the total amount 

of storage lost decreased due to several restrictions of large storage being 

removed. A list of the storage restrictions by name, former water district, 

amount of restriction, date, reason, hazard rating, and approximate storage 

lost is contained in Appendix D. 

The greatest problems causing the unsafe conditions according to the tables 

are inadequate spillway capacity-insufficient freeboard (freeboard is the 

vertical distance between the bottom of the spillway and the crest of the 

dam), and structural deficiencies. As a single category, inadequate spillway 

capacity represents almost half of these deficiencies; it being judged by 

hydrologic standards related to a dam's "hazard" to the floodplain. The State 

Engineer's hydrologic requirements for spillway flood capacity range from the 

100-year flood to the Probable Maximum Flood (PMF); any spillway capacity less 

than the PMF requiring demonstration that the overtopping failure of the dam 

will be insignificant on the floodplain. The number of stability problems 

increased markedly, especially for high and moderate hazard dams. 

The increase in the amount of restrictions, especially of low hazard dams, 

appears partially due to the increased number of inspections performed by the 

increased staff. The several problems and deficiencies at low hazard dams are 

being identified and remedial measures being taken. 

With inadequate spillways identified as a frequent deficiency concerning the 

safety of dams in Colorado, a large number of orders issued by the State 

Engineer to dam owners is the need to repair and enlarge spillways. For 

“inspection year" 1986, all dams are being evaluated for hydrologic adequacy 

in accordance with the following policy: All dams must pass a 100-year flood 

with one foot of residual freeboard. For high and moderate hazard dams that 

cannot do this, the dam is restricted to a level that can handle the 100-year - 

event, and an order issued to upgrade the spillway (to the PMF, if needed). 

For low hazard dams that cannot pass the 50-year flood, the dam is restricted 

to handle the 50-year event, and an order issued to upgrade the spillway (to 

at least the 100-year event). If a low hazard dam will pass the 50-year event 

but not the 100-year event, an order is issued to upgrade the spillway to the 

100-year event. In each case, the owner has the alternative to partially or 

fully breach the dam. These policies will be applied until the revised rules 

and regulations are promulgated, upon which the hydrologic requirements will 

be enforced. 

In cases where the restriction orders cannot be enforced during flooding due 

to inadequate outlet capacity, and the owner has not complied with the orders 

to rehabilitate the dam, orders are issued to partially breach the dam by 

cutting the spillway down to the restricted level. The work must be done 

under the supervision of a registered professional engineer, and the spillway 

must be able to pass the 100-year flood. 

In the event the owner does not comply with any of the above orders, another 

order is issued to completely breach the dam. The breach must be of suffi- 

cient width to pass abnormal flood flows without surcharging the reservoir 

basin, and must pass the 100-year event at less than five feet of depth. 

  

| 
:
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Following is a list of dams which were breached during the fiscal year 85-86: 

NAME COUNTY DIV./DIST. DESCRIPTION 

Green Lake #2 Boulder 1/6 To 17 Ft. Below Dam Crest 
Mammoth Creek Gilpin ato Total Breach 

Prince #1 Boulder 1/6 To 4 Ft. Below Dam Crest 

Last Chance Jefferson. 1/6 To 4 Ft. Below Dam Crest 

Homewood Park Jefferson 1/8 To 5 Ft. Below Dam Crest 
Womack #2 Delta 4/40 To 4 Ft. Below Dam Crest 

Womack #3 Delta 4/40 To 4 Ft. Below Dam Crest 

Hoaglund #1 Summitt 5/36 To 22.0 Ft. Below Dam Crest 
Binco Grand 5/50 To 5 Ft. Below Dam Crest 

Burbach Grand 5/50 To 5.5 Ft. Below Dam Crest 
Craven Grand 5/50 To 7 Ft. Below Dam Crest 
Pinney Grand 5/50 To 3 Ft. Below Dam Crest 
Saraceno Grand 5/50 To 6 Ft. Below Dam Crest 
Hunt ington Grand 5/51 To 5.5 Ft. Below Dam Crest 
Soda Creek Grand 5/51 To 5 Ft. Below Dam Crest 

Sterner Routt 5/53 To 10.5 Ft. Below Dam Crest 

USE OF APPROPRIATED FUNDS 
  

The Legislature, for FY 85-86, budgeted by separate line item $794,549 for dam 

safety personal services. The Division of Water Resources allocated $27,000 

for operating costs, and $14,700 for travel and subsistence to the Dam Safety 

Branch. 

Dam Safety personal services expenditures for the fiscal year were $794,549. 
Total operating expenditures were $22,597 and $16,363 for travel and subsis- 

tence. A reduction in operating costs occurred during this fiscal year 

compared to last year for several reasons. They were: transfer of rent for 

parking vehicles to another cost center ($4,455); transfer of postage cost to 

another cost center ($457); less newspaper advertising costs for recruitment 

of staff ($278); reduction in office supply costs ($867); reduction in photo- 
graph processing by using Safeway store processing ($956); no field equipment 

costs ($553); reduction in educational training costs ($1,276); and no cost 

for production of dam safety manuals ($4,872). 

Although travel costs exceeded the allocation, they were less than the previ- 
ous fiscal year due to efficient utilization of existing funding. The dam 

safety branch was successful in accomplishing the reduction through planning 

for efficient trips and using commercial air lines for traveling to the west- 

ern slope, which increased the amount of time to make inspections and reduce 

overnight stays. The reduction in educational training programs also reduced 

the travel costs. 

No capital expenditures were made during the fiscal year.
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RECEIPTS GENERATED FOR COSTS OF INSPECTION AND FILING OF PLANS 
  

Fees collected by the State Engineer for dam safety were $38,199.90 for safety 

inspections and construction observation, and $2,458.00 for filing plans and 

specifications. Invoices totaling $52,312.08 were issued for safety inspec- 

tions during the period. 

RULES AND REGULATIONS 
  

No regulations were promulgated during the fiscal year. Existing rules and 

regulations were promulgated in 1967 and are in force. With the passage of 
HB-1052 (1984), and HB 1186(1986), preparation of revised regulations is 

nearly complete. Pending completion of staff review and approval of the draft 
regulations by the State Engineer, the basis and purpose of the rules will be 

Prepared for public hearings in February 1987, in accordance with Section 

ma —4270 35 COR 2S > “GV T3) 

ENFORCEMENT ORDERS AND PROCEEDINGS 
  

During the fiscal year, the State Engineer was involved in two enforcement 
Proceedings under Section 37-87-114 , C.R.S. (1973)(1985 Supp.). Following is 
a brief description of each case. 

1. Hidden Lake/aka Mayham Reservoir, Adams County 

Hidden Lake is located in the vicinity of 65th Avenue and Lowell 

Boulevard in Adams County. It is an eight-foot high, 492 acre-foot, low 
hazard structure. 

This is a continuation of a case reported on in the 1985 report. Since 

that time, the suit in the Water Court, Water Division 1 (Case No. 

83CW109), on the ownership of the reservoir was decided. On March 5, 
1985, the Water Court issued a Memorandum of Decision on Case No. 83cwl09 

(and related cases) that the Mayham Reservoir Corporation had title to 

the reservoir. The State Engineer subsequently ordered the owner (Mayham 

Reservoir Corporation) to rehabilitate the dam or completely breach it. 

The Corporation's attorney responded that the State Engineer and the 

Corporation were still subject to the jurisdiction of the Court and could 

not comply. On April 25, 1986, the Court ordered the Joint Motion for 

Dismissal Without Prejudice. (The State Engineer subsequently ordered 

the owner to rehabilitate the spillway (breach) to protect. it from 
erosion. ) 

Zs Hoagland #1 Dam, Summit County 

Hoagland #1 Dam is located on Elliot Creek, a tributary to Martin Creek, 

about three miles above the confluence with the Blue River just below 

Green Mountain Reservoir. It is a 36-foot high, 325 acre-foot, low 

hazard structure. 
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On July 29, 1985, the State Engineer ordered the dam to be breached to a 

point eleven feet below the crest of the dam and protected against 

erosion, and to investigate. the cause of a partial failure of the left 

abutment and repair it. The condition of the dam and spillway were 

considered unsafe for full storage. Due to no action by the owner, on 

November 27, 1985, the attorney general, upon request of the State 

Engineer, filed for preliminary and permanent injunction in the District 

Court, Summit County, Colorado, to have the defendant, Lazy Shamrock 

Ranch Partnership (owner of the dam), breach the dam to the natural 

ground by April 1, 1986, under the direction of an engineer, with the 

plan approved by the State Engineer. 

On January 7, 1986, the court issued a stipulated order that on or before 

June 1, 1986, the owner shall breach the dam in accordance with plans and 

specifications first approved by the State Engineer; and, that the owner 

reserves the right to rehabilitate the dam instead. The owner shall 

appear in court within 48 hours of notice for any further proceedings 

necessary to protect the public safety; and, to keep open by April l, 

1986, and thereafter, all outlet and drainage facilities (to be padlocked 

by the State Engineer); and, the State Engineer shall review any plans 

for the breach or repair within ten days of receipt. 

The owner began the breach and repair operation in April 25, 1986, 
breaching the dam to a depth of 22 feet below the crest in the vicinity 

of the spillway at the right abutment, and repair of the “pipe area” at 

the left abutment. The breach was completed by June 1, 1986, and the 

repair completed by June 8, 1986. 

EMERGENCY PREPAREDNESS PLANS 
  

During the National Dam Safety Program's inspection and Phase I 
findings/recommendations on high hazard dams, the preparation and maintenance 

of plans to combat incidents at dams, and to give warning to the floodplain 

area downstream, became a common recommendation of the reviewing professional 

engineers. At the conclusion of the National Dam Safety Program in 1981, the 

State Engineer requested that all owners of high hazard dams prepare emergency 

preparedness plans and provided a guideline for them to follow. 

As of June 30, 1986, a total of 113 plans for high hazard dams have been filed 

with the State Engineer, out of the 251 Federal and non-Federal high hazard 

dams on file. Of the 113, thirty are for Federal dams, primarily of the 

Bureau of Reclamation. In addition, plans have been submitted For twenty-two 

moderate hazard dams (three Federal), and sixteen low hazard dams (one 

Federal). 

During FY 86-87, the State Engineer plans to return comments on the EPP's to 

the owners for updating and to re-request the balance of the high hazard dam 

owners to prepare plans, and file them with the State Engineer. The owners 

will also be requested to coordinate with the Division of Disaster Emergency 

Services and local disaster coordinators. The requirement to prepare EPP's 

has been included in the proposed rules and regulations currently being 

developed.
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DAM SAFETY DATA BASE MANAGEMENT SYSTEM 
  

During FY 85-86, the Dam Safety Branch continued to enter data and make 
corrections to the data base, primarily being done by the several field 

engineers and a secretary. The FOCUS data base management software was 

acquired and installed in late June, 1986. It is being tested to learn its 
features and capabilities. Additional software programming is being con- 

sidered for use in FY 86-87. Due to the large demand for access to the data 

base by the several engineers in the Dam Safety Branch, as well as the data 

processing done by the secretary, another PC was acquired. Also, in order for 

the Division Engineers’ offices to access the data base, additional PC's were 
acquired for the seven Division Engineers’ offices. 

EFFECTIVENESS OF PROGRAM 
  

As expressed by the goals and objectives of the State Engineer, the program's 

effectiveness can be measured by the prevention of dam failures. No failures 

Occurred during the period of the_ report. Another example of the 

effectiveness of the dam safety program is shown in the tables of causes for 

restriction and the restriction list in the appendix. The identification of 

the unsafe conditions at the several dams and reservoirs and the subsequent 

restrictions to safe storage levels, prevented inevitable failures of these 

structures and the costly consequences thereof. The combination of the State 

Engineer's safety inspections, restrictions to safe storage, follow-up 

inspections, Emergency Preparedness Plans, and programs to make the dam owners 

more knowledgeable about the safe operation and maintenance of their dams 
through the State Engineer's "Dam Safety Manual," makes Colorado's Dam Safety 

Program one of the most effective in the United States. 

LEGISLATION 

Four bills were enacted during the fiscal year amending the reservoir 

Statutes: One was House Bill 1010, concerning the storage of water, and 

relating to facilities constructed therefore, which amended Section 37-87-101, 

C.R.S. (1973)(1985 Supp.); another was House Bill 1185, concerning the lia- 

bility for damages resulting from the flow of any water from a reservoir, 

which amended Section 37-87-1004, C.R.S. (1973)(1985 Supp.); another was House 

Bill 1186, concerning probable future water flows, and relating to hazards 

associated therewith, which amended Section 37-87-102, C.R.S. (1973)(1985 

Supp.); and the last was House Bill 1187, concerning liability of the State of 

Colorado, and its officers and employees, for acts or omissions regarding 

reservoirs. Copies of the bills are in Appendices E through H.
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RECOMMENDED LEGISLATION 
  

Section 37-87-105 - Approval of Plans for Reservoirs 
  

Recommend adding that plans and specifications must be prepared by a 

Registered Professional Engineer in Colorado, in accordance with Section 

12-25-101, et al., and that apparent violations of the rules of professional 

conduct will be reported to the state board of registration for professional 

engineers. 

Section 37-87-106 — Cost of Inspections and Observations 
  

Due to the variation in expenses charged for inspections while traveling 

throughout the state from the Denver area, an apparent inequity exists between 

the cost of them for each dam. (Expenses charged include salary of the 

inspecting engineer per hour starting at the beginning oF "a ‘fleta’ “trip, 

mileage, subsistence, and extraordinary expenses such as telephone calls, 

etc.). The cost of an inspection on the Western Slope, for instance, would be 

greater than in the Denver metropolitan area. Several dam owners. have 

expressed their unhappiness with this disparity. Consideration should be made 

to making the cost of the inspection and observation more equitable among the 

dam owners statewide. 

Section 37-87-114.5 (d) - Exemptions 

Need to clarify that structures used solely for sediment control which do not 

permanently store water are exempt. Multi-purpose structures which store 

water are not exempt. Diversion dams for irrigation canals need to be specif- 

ically exempt because they have never been regulated (but could be) and have 

not caused any damage due to failure in the history of Colorado. 

Program Funding 
  

Increased funding is recommended for several areas of the dam safety program 

in order to maintain and improve it. One area is increased full time 

employees (FTE); one FTE for the Design Review Unit; and another FTE for the 

Dam Safety Branch's data base management system. 

Due to increased emphasis on safety inspections, one of the FTE's allocated to 

the Design Review Unit has been transferred back to the Field Engineering 

Units. However, the Design Review Unit has been assigned the responsibility 

to inspect the construction of the plans which they review. Another FTE is 

needed in Design Review in order to maintain the 180 day review time limit, 

and to assure quality design review. 

with the transfer of the dams data base to the DNR WANG VS-100 computer, and 

the intent to place as much relevant data as possible into the system in order 

to produce comprehensive management and report data, there is a need for an 

FTE to support the data base, the branch, and to achieve its objectives.
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Rapid changes occur in the field of dam safety engineering and related disci- 

Plines. New designs of dams (and rehabilitation of dams) are utilizing new 

material whose behavior and properties are unknown to the staff, and several 

conferences are held throughout the country with the object of sharing know- 

ledge and experience in the field of dam safety. It is proposed to establish 

a training plan to send our dam safety engineers to these training programs in 

order to maintain a knowledge of the state-of-the-art of dam safety. The 

estimated first year's cost for such a program would be about $5,000. 

Another area is the rental of "All-Terrain Vehicles (ATV)" and helicopters to 
allow fast and efficient access to many dams in remote areas. It is proposed 

to reserve about one-fourth of the helicopter time for emergency use. Esti- 

mated first year's cost for this program is $30,000. 
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APPENDIX A 
PERSONNEL 

DAM SAFETY BRANCH 

  

  

  

TITLE NAME AREA OF 

Principal Water Resource Eng. Alan Pearson Chief, Dam Safety Branch 

Superv. Water Resource Eng. Steve Spann Chief, Design Review Unit 

Senior Water Resource Eng. Louis DeGrave Design Review/Const. Insp. 
Senior Water Resource Eng. Ken Fischer Design Review/Const. Insp. 

Senior Water Resource Eng. Dennis Miller Design Review/Const. Insp.1l 

Superv. Water Resource Eng. John Schurer Chief, Field Eng. Unit - l 

Senior Water Resource Eng. Chin Lee Field Engineering Unit - 1 

Senior Water Resource Eng. Gary Barta Field Engineering Unit - l 

Senior Water Resource Eng. Michael Cola Field Engineering Unit - l 

Senior Water Resource Eng. Brian Ahrens Field Engineering Unit - 1 

Superv. Water Resource Eng. John Van Sciver Chief, Field Eig. Unit - 2 

Senior Water Resource Eng. Jim Norfleet Field Engineering Unit - 2 

Senior Water Resource Eng. William McIntyre Field Engineering Unit - 2 

Senior Water Resource Eng. Greg Hammer Field Engineering Unit - 2 

Senior Water Resource Eng. Clint Huntington Field Engineering Unit - 2 

Senior Water Resource Eng. Frank Kugel Field Engineering Unit - 2 

  

Senior Admin. Clerk Typist 

Administrative Clerk Typist 

  

Janice Dermer 

Sharon McGuire 

Typing, Word Processing, 
Maintain File System 

Typing, Word Processing, 
Maintain File System 

lpield Engineer position being used for Design Review and Construction 

Inspection.



APPENDIX B 

APPROVED PLANS AND SPECIFICATIONS FOR NEW DAMS 

NAME 

Gates Upper Dam 
Grand Mesa #8 Dam 

Crown Hill Dam 

Gomez Dam 

Hiawatha Lake Dam 

Signal #1 Dam 

DIV./ 

DIST. 

1/4 
4/42 
1/7 
WAT 
1/3 
1/2 

ie Bolg NO. i 

c-1645 
C-1646 

C-1647 

c-1648 

c-1649 

c-1650 

OR OLD DAMS NOT PREVIOUSLY APPROVED 

USE 

Rec./iIrr. 
Mun./Irr. 

Irr./Rec. 

Irr./Ffsh. 

Rec./Fsh./Irr. 

ie ae 

APPROVED PLANS AND SPECIFICATIONS FOR ALTERATIONS, 
ENLARGEMENTS, OR REPAIR OF EXISTING DAMS 

NAME 

Boulder Res. Dam 
Dillon Res. Dam 

Fortification Cr. Dam 

Spring Run #2 Dam 

Cannon Wtsh C-3 

(aka Sand Creek Dam) 

Barnes Meadow 

Fuchs Reservoir Dam 

Bluebird Dam 

Sullenberger Res. Dam 

Dillon Res. Dam 

Buckeye #1 Res. Dam 

Pole Mtn. Res. Dam 

Marston Res. Dam 

Spring Creek Dam 

No. Poudre #15 Res. 

Williams Fork Res. 

Summit Res. Dam 

Patrick Lake Dam 

Hermit #1 Lake Dam 

Marshall Lake Dam 

Overland Res. Dam 

Ish Res. #3 Dam 

Miramonte Res. Dam 

Model Res. Dam 

Lester Creek Dam 

No. Michigan Cr. Dam 

Windsor Lake Dam 

DIV./ 

DIST. 

1/6 

5/36 

6/44 

2/10 

2712 

73 

3/20 

bs 
71/78 

5/36 

4/61 

6/47 

1/9 

4/59 

173 

5/51 

1/34 

1/9 

3/20 

1/6 
4/40 

1/4 

4/60 

2/19 

6/58 

6/47 

17 Zz 

  

leiling system for approved plans (C-1643). 
previously approved plans, existing dams without 

enlarged, or repaired. 

2Filing system for approved plans (C-930B). 
to previously approved plans. 

"Cc" NO. 1 

C-666B 
C-930C 

C-1054A 

c-441C 

C-1282A 

C-169B 

C=3355A 

C-1I22h 

C-1445B 

c-930D 
C-567A 

C-1088A 
c-970A 
C-977B 
c-509A 
C-799A 

C-344A/B 

C-1266 

C-1532A 
c-491C 

c-576C 
Cc-14B 
C-1181C 

C-154A 
C-968C 

C-1058B 

C-982A 

USE 

Irr./Rec./Mun. 
Mun./Rec./Ind./Dom. 

Rec. 

Rec./Irr. 

ERS 

Ter. 
so a 
Mun. 
Mun./Rec./Irr./Dom. 
Mun. /Rec./Ind./Dom. 

Tor. 
5b oy age 

Mun. 
Trt 7 REC 

err: 
Mun. 
Er. 
Rec./iIrr./Mun. 

Rec./Fsh./Irr. 

Irr./Mun. 

Irr./Mun. 

hn 
Rec./Irr. 

TEk fot . 

Rec:/irr: 

Rec./Irr. 

Rec./Irr. 

Assigned to new dams, 
which are being altered, 

DATE 

08/14/85 
09/13/85 
02/28/86 
02/28/86 
04/04/86 
04/17/86 

DATE 

07/05/85 

Breached 

08/14/85 

09/10/85 

09/10/85 

09/10/85 

09/30/85 

10/10/85 

11/27/85 

12/19/85 

12/19/85 

12/31/85 

12/31/85 

01/22/86 

01/31/86 

01/31/86 

02/28/86 

02/28/86 

02/28/86 

05/06/86 

05/01/86 

05/20/86 

05/20/86 

05/20/86 

05/20/86 

06/23/86 

Letters denote revisions 

and 

  

 



   
   

    

    

APPENDIX C 

ENGINEERS INSPECTION REPORT 
OFFICE OF THE STATE ENGINEER-DIVISION OF WATER RESOURCES - DAM SAFETY BRANCH 

c Ss } 1313 Sherman Street, Room 818, Denver, CO 80203, (303) 866-3581 
  

DAM NAME W. DIV. W. DIST. pare oF inspection__Z__- 

DAM ip FILE NO..C- FOREST 1.0. DATE OF LAST wwspection__ 

  

      

    

  

  

  

  

      

OWNER NAME OWNER PHONE 

ADDRESS ZIP CODE 

CONTACT NAME CONTACT PHONE 

a CI IN es AP SURFACE -~ARBA eccscerrtaeicncctcrteenst AC rect EIGH TecsnisnasannanantisE cop ht RES bil ENGL ws ce-oerracesppacinernens disse AAAS UMMA Seda ae ale 

no OD (NO) OO (YES) —_LEVEL EPP ON FILE © (NO) OO (YES) — SPWY WIDTH FT, FBD. FT, Z 

  R EPRESENTING 

  
DIRECTIONS: MARK AN X FOR CONDITIONS FOUND AND UNDERLINE WORDS THAT APPLY. GIVE LOCATION AND EXTENT WITH NUMBER 

  

  
    be, < REFERENCE 1.E. (25) ALL ALONG SLOPE, OR SHOW IT ON SKETCH. 

War FIELD CONDITIONS OBSERVED 

ER LEVEL - ae ner Une FT, BELOW: SPIELWVAY ok PT, GAGE ROD 

GRO Conditions UNO MOISTURE CONDITION: DRY ____ ae SNOWCOVER OTHER Obert 
  

  

     

      

   

    

    

  

  

= PROBLEMS NoTeD: (J(q)NonE C1 (1) RIPRAP - MISSING, SPARSE, DISPLACED, WEATHERED CJ (2) WAVE EROSION-WITH SCARPS 
wi Di) CRACKS-WITH DISPLACEMENT (] (4) SINKHOLE (1 (5) APPEARS TOO STEEP C1) (6) DEPRESSIONS OR BULGES O (7) sues ” aii ikke iaminmamamammmmaaat Te eT Cee arcerr bee cs a Ay Hh daa alana 
EO D a) CONCRETE FACING-HOLES, CRACKS, DISPLACED, UNDERMINED _— [1] (9) OTHER Bs a IETE FACING-HOLES, CRACKS, DISPLACED, UNDERMINED a|2 

Ma] C a S omments. 3 ui 

[S) 
<   

  

  

PROBLEMS NoTEp: (J(10) NONE (CI(11)RUTS OR PUDDLES CI(12) EROSION 113) CRACKS - WITH DISPLACEMENT —_ J (14) SINKHOLES 

0 (15) NOT WIDE ENOUGH 0 (16) Low AREA CO (17) MISALIGNMENT 1 (18) INADEQUATE SURFACE DRAINAGE 

D 19) other 
Comments: 
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S PROBLEMS woTED: [(20) None [1 (21) LIVESTOCK DAMAGE (1 (22) EROSION OR GULLIES C1 (23) CRACKS - WITH DISPLACEMENT C1 (24) SINKHOLE = EE Gsteeresys "caret tg Foeeees GTMTRSID io WEEE Lae GOOSTROOTE br ee ce Ce | 
uy Oi (25) appears Too steep 1 (26) DEPRESSION OR BULGES [)(27)SLIDE [1 (28)SoFT AREAS (1 (29) OTHER se B., 
ao Comments: a| pw 
24 8/215 Cake) 
SY) oh ira kee = 
) O10) > Ee 

N (3) Q' o| ee 
a. 

  

  

PROBLEMS noTED: [J (30)NONE (J (31) SATURATED EMBANKMENT AREA Co (32) SEEPAGE EXITS ON EMBANKMENT 

0 (33) SEEPAGE EXITS AT POINT SoURCE [C1] (34) SEEPAGE AREA AT TOE (1 (35) FLOW ADJACENT TO OUTLET (1 (36) SEEPAGE INCREASED/MUDDY 
ORAIN OUTFALLS SEEN __No __Yes 0 (37) FLOW INCREASED/MUDDY CO (38) DRAIN DRY/OBSTRUCTED 
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0 (39) OTHER Show location of drains on sketch and indicate amount and quality of discharge.   4
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Comments 
  

  ee 

PROBLEMS woreO: [J (40)NONE (1 (41)NO OUTLET FOUND (1) (42) POOR OPERATING Access (1) (43) INOPERABLE 
a) (44)UPSTREAM OR DOWNSTREAM STRUCTURE DETERIORATED . [1] (45) OUTLET NOT OPERATED DURING INSPECTION 

hes 
tT) 
S INTERIOR inspecteD [1(120)No (1 (121) ves C1 (46) CONDUIT DETERIORATED OR COLLAPSED (J (47) JOINTS DISPLACED _L1) (48) VALVE LEAKAGE 

Q 

  

  

O (49) otHer 
Comments: 
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  ee 
  

p 
ROBLEMS NOTED: [) (50) NONE (1 (51) NO EMERGENCY SPILLWAY FouND (52) EROSION-WITH BACKCUTTING (J (53) CRACK - WITH DISPLACEMENT 

  

Q (54) APPEARS TO BE STRUCTURALLY INADEQUATE (C (55) APPEARS TOO SMALL (C) (56) INADEQUATE FREEBOARD CJ (57) FLOW OBSTRUCTED 

QO (58) CONCRETE DETERIORATED/UNDERMINED CO (59) OTHER 

Comments: 
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CONDITIONS OBSERVED - APPLIES TO UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, OUTLET, SPILLWAY 

GUIDELINES FOR DETERMINING CONDITIONS 

  

GOOD 

In general, this part of the structure has a 

near new appearance, and conditions ob- 

served in this area do not appear to threaten 
the safety of the dam. 

ACCEPTABLE 

Although general cross-section is maintained, 
surfaces may be irregular, eroded, rutted, 
spalled, 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 dam. 

  

CONDITIONS OBSERVED - APPLIES TO SEEPAGE 
  

GOOD 

No evidence of uncontrolled 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 
currently appear to threaten the safety of the 

dam. 

POOR 

Seepage conditions observed appear to 

threaten the safety of the dam. Examples: 
1) Designed drain or seepage flows have d 
increased without increase in reservoir lev 
2) Drain or seepage flows contain sedime” 
ie., muddy water or particles in jar samp! 
3) Widespread seepage, concentrated seer, 

age or ponding appears to threaten the sa 

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 reliable, working condi- 

tion. A plan for monitoring the instrumentation 
and analyzing results by the owner's engineer 

is in effect. Periodic inspections by owner's 

engineer. 

ACCEPTABLE 

Monitoring includes movement surveys and 

leakage measurements for Class | & Il dams; 
leakage measurements for Class III dams. 
Instrumentation is in serviceable condition. A 
plan for monitoring instrumentation is in effect 

by owner. Periodic inspections by owner 
or representative. OR, NO MONITORING 

REQUIRED. 

POOR 

All instrumentation and monitoring describ@ 

under “ACCEPTABLE” here for each class 
dam, are not provided, or required period 
readings are not being made, or unexplai 7 
changes in readings are not reacted to by 

owner. 

  

CONDITIONS OBSERVED - APPLIES TO MAINTENANCE AND REPAIR 
  

GOOD 

Dam appears to receive effective on-going 
maintenance and repair, and only a few minor 

items may need to be addressed. 

ACCEPTABLE 

Dam appears to receive maintenance, but 

some maintenance items need to be ad- 
dressed. No major repairs are required. 

POOR 

Dam does not appear to receive adequaté 
maintenance. One or more items needing te 
maintenance or repair has begun to thre@ 

the safety of the dam. 

——e 
  

SATISFACTORY 

The safety inspection indicates no conditions 

that appear to threaten the safety of the dam, 

and the dam is expected to perform satisfac- 

torily 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 continued full or reduced storage in 

the reservoir. 

UNSATISFACTORY 

The safety inspection indicates definite sig” 

of structural distress (excessive seepage: of 
cracks, slides, sinkholes, severe deteriorat! 
etc.), which could lead to the failure of thé 
dam if the reservoir is used to full capacity 
The dam is judged unsafe for full storage 

water. 

Ae 
  

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 operational con- 

ditions are met. 

RESTRICTION 

Dam may not be used to full capacity, but 
must be operated at some reduced level in 

the interest of public safety. 

ne 
  

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 II 

Class || - 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 human life is 
exynected 

CLASS II! 

and damage to improved property is ex 

to be small, in the event of failure of the 
while the reservoir is at high water line. 

Class Ill - Loss of human life is not expects 
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DAM NAME: DAM 1D: DATE 2 fie 
    

    
     

  

  

  

  

  

  

  

  

   
  

  

      
   
              

  

  

EXISTING INSTRUMENTATION FOUND (1 (110)NONE LJ (111)GAGE ROD §=—L) (112) PlEZOMETERS ~—L) (113) SEEPAGE WEIRS/FLUMES So 

D (114) survey Monuments 1 (115) OTHER : 4 oe 
MONITORING OF INSTRUMENTATION: [1] (116)NO [11 (117) YES — PERIODIC INSPECTIONS BY: CJ (118) OWNER (1) (119) ENGINEER 8 ss 5 ae 

Comments: O/S|o ie : 
rs) Oo 

2ar to < s 

PROBLEMS NOTED: [] (60)NONE © CJ (61) ACCESS ROAD NEEDS MAINTENANCE CO (62) CATTLE DAMAGE 

$j ‘1 (63) BRUSH ON UPSTREAM SLOPE, CREST. DOWNSTREAM SLOPE, TOE (64) TREES ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE 2 
sfoq © (65) RODENT ACTIVITY ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, Toc ~=« 0 (66) DETERIORATED CONCRETE-FACING, OUTLET, SPILLWAY w a a VIN ON U TEAM SLOFE, CREST, DOWNSTREA SORE, TOE = LI (66) DETERIORATED CONGRETE-FACING, OUTLET, SPILLWAY. 4 < 

Tq Cl (67) GATE AND OPERATING MECHANISM NEED MAINTENANCE (J (68) OTHER 2 < W 
« 

Comments: 3/8 a 
to . < = 

ples: 
ave 

ir love 
im REMARKS: 
}see?, pis 
he galé gY 
  

  

O
V
E
R
A
L
L
 

C
O
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T
I
O
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S
 

QO 

—_—" x4 8ased on this Safety Inspection and recent file review, the overall condition is determined to be:    
  

  

  

  

  

  

  

  

  

    
  

  

  

  

  

  

  

  

  

      
    
  

  

  

  

  

  

  

  

  

O71 satisFAcToRY (1 72 CONDITIONALLY SATISFACTORY C73 UNSATISFACTORY 

scribe aN ITEMS REQUIRING ACTION BY OWNER 
sass? gs& TO IMPROVE THE SAFETY OF THE DAM 

ioe 3eaSs MAINTENANCE - MINOR REPAIR - MONITORING 
1 by! aM (1 (80) PROVIDE ADDITIONAL RIPRAP- 

- Sz=2 |} (1(61) LUBRICATE AND OPERATE OUTLET GATES THROUGH FULL CYCLE: 
a5 33: (1 (82) CLEAR TREES AND/OR BRUSH FROM: 
2 See (83) INITIATE RODENT CONTROL PROGRAM AND PROPERLY BACKFILL EXISTING HOLES: 

_—_ |$3$28]} (1194) GRADE CREST TO A UNIFORM ELEVATION WITH DRAINAGE TO THE UPSTREAM SLOPE: 
aecee (1 (85) PROVIDE SURFACE DRAINAGE FOR: 
aaa 1 (86) MONITOR: 

uate ; 35 [1 (87) DEVELOP AND SUBMIT AN EMERGENCY PREPAREDNESS PLAN. 
4nd yy |e ry 0 (88) OTHER: 
eq 3 oe. 0 (a9) OTHER: 

_— § HT ENGINEERING - EMPLOY AN ENGINEER EXPERIENCED IN DESIGN AND CONSTRUCTION OF DAMS TO: (Plans & Specification must be approved by State Engineer prior to construction.) 

$358 | (1190) PREPARE PLANS AND SPECIFICATIONS FOR THE REHABILITATION OF THE DAM: 
tie [1 (91) PREPARE AS-BUILT DRAWINGS OF: 

an HE (1 (92) PERFORM A GEOTECHNICAL INVESTIGATION TO EVALUATE THE STABILITY OF THE DAM: 
onl <e58| (1 (93) PERFORM A HYDROLOGIC STUDY TO DETERMINE REQUIRED SPILLWAY SIZE: 
joratif” EE See (1 (94) PREPARE PLANS AND SPECIFICATIONS FOR AN ADEQUATE SPILLWAY: 
i : aes (1 (95) SET UP A MONITORING SYSTEM INCLUDING WORK SHEETS, REDUCED DATA AND GRAPHED RESULTS: 
age 4 : 333 (96) PERFORM AN INTERNAL INSPECTION OF THE OUTLET: 

e225) 197) otner: 
238251 O08) omer 

am (SESE 0 (99) OTHER: 

SAFE STORAGE LEVEL RECOMMENDED AS A RESULT OF THIS INSPECTION 
but Ci (101) FULL STORAGE FT. BELOW DAMS CREST 

vel if (1 (102) CONDITIONAL FULL STORAGE BB arent a ial FT. BELOW SPILLWAY CREST 
(1 (103) RECOMMENDED RESTRICTION FT. GAGE HEIGHT : NO STORAGE-MAINTAIN OUTLET FULLY OPEN 

REASON FoR RESTRICTION: 

pect 

he df “TONS RequinED FOR CONDITIONAL FULL STORAGE OR CONTINUED STORAGE AT THE RESTRICTED LEVEL: 
e. 

  

  

  

  

En i 
Sie Neer’s Owner's ONature 

Signature DATE: 
UC.29_ INSPECTED BY OWNER/OWNER'S REPRESENTATIVE 

2649a-86 
“hg panes 
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APPENDIX 7 1986 

And Act ct) 
HOUSE BILL NO. 1010. 

  

BY REPRESENTATIVES Carpenter, Shoemaker, Wright, Herzog, 
Dambman, Younglund, Swenson, Trujillo, Bond, Entz, McInnis, 
Armstrong, M.L. Bird, Fish, Groff, P. Hernandez, Pankey, 
Philips, and Reeser; 

also SENATORS Bishop, McCormick, Allard, and P. Powers. 

CONCERNING THE STORAGE OF WATER, AND RELATING TO FACILITIES 
CONSTRUCTED THEREFOR. 

Be it enacted by the General Assembly of the State of Colorado: 
    

SECTION 1. 37-87-101 (1), Colorado Revised Statutes, as 
amended, is REPEALED AND REENACTED, WITH AMENDMENTS, to read: 

37-87-101. Storage of water. (1) The right to store 
water of a natural stream for later application to beneficial 
use is recognized as a right of appropriation in order of 
priority under the Colorado constitution. No water storage 
facility may be operated in such a manner as to cause material 
injury to the senior appropriative rights of others. 
Acquisition of those interests in real property reasonably 
necessary for the construction, maintenance, or operation of 
any water storage reservoir, together with inlet, outlet, 
spillway structures, or other facilities necessary to make 
such reservoir effective to accomplish the beneficial use or 
uses of water stored or to be stored therein, may be secured 
under the laws of eminent domain. 

  

SECTION 2... Effective date; This act shall take effect 

July 1, 1986. 
  

SECTION 3. Safety clause. The general assembly hereby 
  

Capital letters indicate new material added to existing statutes; 
dashes through words indicate deletions from existing statutes and 
such material not part of act.



finds, determines, and declares that this act is necessary for 

the immediate preservation of the public peace, health, and 

safety. 

BP bibeae ODD Chad pL? 
  

  

Carl B. Bledsoe Ted L. Stricklafd 
SPEAKER OF THE HOUSE PRESIDENT OF 

OF REPRESENTATIVES THE SENATE 

  
poe Jeigek (ec Cr ee 
Lee C. Bahrych Marjorie L. Nielson 

CHIEF CLERK OF THE HOU SECRETARY OF 

OF REPRESENTATIVES THE SENATE 

  

APPROVED Asss\ \) 1986 ore i 

ae Ren 
Richard D. Lamm 

GOVERNOR OF THE STATE OF COLORADO 

  

-
_
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APPENDIX F 

  

  

HOUSE.BILL NO. 1185. 

BY REPRESENTATIVES Swenson, Shoemaker, Herzog, Dambman, 

Carpenter, Younglund, Entz, McInnis, Armstrong, Bledsoe, Entz, 

Erickson, Mutzebaugh, Pankey, Paulson, and Underwood; 

also SENATORS Bishop, McCormick, Beatty, Brandon, Durham, 
P. Powers, R. Powers, Rizzuto, Wattenberg, and Winkler. 

CONCERNING THE LIABILITY FOR DAMAGES RESULTING FROM THE FLOW 
OF ANY WATER FROM A RESERVOIR. 

  

Be it enacted by the General Assembly of the State of Colorado: 

SECTION 1. 37-87-104, Colorado Revised Statutes, as 
amended, is REPEALED AND REENACTED, WITH AMENDMENTS, to read: 

37-87-104. Liability of owners for damage, (1) Any 
provision of law to the contrary notwithstanding, no entity or 
person who owns, controls, or operates a water storage 
reservoir shall be held liable for any personal injury or 
property damage resulting from water escaping from that 
reservoir by overflow or as a result of the failure or partial 
failure of the structure or structures forming that reservoir 
unless such failure or partial failure has been proximately 
caused by the negligence of that entity or person. No entity 
or person shal! be required to pay punitive or exemplary 
damages for such negligence in excess of that provided by law. 
Any previous rule of law imposing absolute or strict liability 
on such an entity or person is hereby repealed. 

  

(2) No such entity or person shall be liable for 
allowing the inflow to such reservoir to pass through it into 
the natural stream below such reservoir. 

(3) (a) No stockholder, officer, or member of a board of 
directors of an owner of a reservoir shall be liable for any 
personal injury or property damage resulting from water 

Capital letters indicate new material added to existing statutes; 
dashes through words indicate deletions from existing statutes and 
such material not part of act.



escaping from such reservoir or as a result of the failure or 

partial failure of the structure or structures forming such 
reservoir for which the owner shall have been found liable if 

a valid liability insurance policy, or adequate substitute as 
provided in paragraph (b) of this subsection (3), has been 
purchased by the owner of the reservoir and is in effect at 

the time such damage occurs. Such insurance policy shall 
insure against such damages and provide coverage in an amount 
of not less than fifty thousand dollars for each claim and in 
an aggregate amount of not less than five hundred thousand 

dollars for all claims which arise out of any one incident. 
The policy may provide that it does not apply to any act or 

omission of a stockholder, officer, or member of a board of 
directors of an owner if such act or omission is. dishonest, 

fraudulent, malicious, or criminal. The policy may also 
contain other reasonable provisions with respect to policy 

periods, territory, claims, conditions, and other matters 
common to such policies of insurance. The limitation of 
liability pursuant to this paragraph (a) shall not apply to 
any criminal, fraudulent, or malicious act or omission by a 
member of the board of directors of the owner, an officer of 

the owner, or a stockholder of the owner, nor shall it apply 
to any ultra vires act of the owner or of & member of the 
board of directors, an officer, or a stockholder of such 
owner. The provisions of this paragraph (a) shall not be 

deemed to impose any liability upon a member of the board of 
directors, an officer, or a stockholder of the owner of a 

reservoir beyond that provided in section 7-42-118, C.R.S. 

(b) An adequate substitute for such insurance may be in 
the form of: 

(I) A good and sufficient bond, in an amount equal to 

such recovery limitations duly executed by a qualified 
corporate surety approved by the commissioner of insurance, 
conditioned upon the payment by the entity or person who owns, 
controls, or operates a water storage reservoir of any valid 
and final judgment for damages imposed within the judgment 
limitations established in this subsection (3); 

(II) A good and sufficient escrow of acceptable 
securities, ds. defined” im .seccion 24-91-1202, COR.S=, “ore an 

annual irrevocable letter or annual letters of credit issued 
by any national or state bank or any bank for cooperatives as 

chartered under Title III of the "Federal Farm Credit Act of 
1971", as amended, and deposited with an escrow agent pursuant 
to an escrow contract or agreement requiring the escrow agent 
to pay from the escrow account amounts necessary to discharge 

a valid and final judgment for damages within the limits 
established in this subsection (3). Such escrow contract or 

agreement shall provide that it cannot be revoked or amended 
until after any claims for damage against such entity or 
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person have been discharged or until applicable statutes of 

limitation pertaining thereto have expired. 

(III) A combination of insurance and any of the 

substitutes described in this paragraph (b). 

SECTIONAZ: S8Artacte..42 of title 7 .dCokonado «Revised 

Statutes, as amended, is amended BY THE ADDITION OF A’ NEW 
SECTION to read: 

7-42-118. Liability of stockholders, directors, and 
officers. Stockholders, directors, and officers of 

corporations formed under the provisions of this article shall 
enjoy the same measure of immunity from liability for 
corporate acts or omissions as stockholders, directors, and 
officers of corporations formed under the "Colorado 
Corporation Code", articles 1 to 10 of this title, or the 

"Colorado Nonprofit Corporation Act", articles 20 to 29 of 
this title. 

  

SECTION 3. 35-49-104, Colorado Revised Statutes, 1984 
Rep]. Vol., is amended to read: 

35-49-104. Statutes inapplicable. The provisions of 
sections 37-87-101 to 37-87-108 and 37-87-3343 37-87-114 to 
37-87-1159; ;CuRiS. , sshallinot apply.to stock water tanks of: the 
character defined in section 35-49-103. 

  

SECTION 4. Repeal. AT soeg 3 © (egg Se Se Colorado Revised 
Statutes, as amended, is repealed. 

SECTION 5. Safety clause. The general assembly hereby 
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and declares that this act is necessary for finds, determines, 
peace, health, and the immediate preservation of the public 

safety. 

LLY Mike kd R cdileesed) 
  

  Carl B. Bledsoe Ted L. Stricklan 

SPEAKER OF THE HOUSE PRESIDENT OF 

THE SENATE OF REPRESENTATIVES 

SR t Marjorié L. Nielson 
SECRETARY OF CHIEF CLERK OF THE H 

OF REPRESENTATIVES THE SENATE 

APPROVED Vi pu l6, LY 06 

a eas ie Se 
Richard D. Lamm 

GOVERNOR OF THE STATE OF COLORADO 

  

3 framed home 
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APPENDIX G 1986 

  

HOUSE BILL NO. 1186. 

BY REPRESENTATIVES Carpenter, Shoemaker, Herzog, Dambman, 
Younglund, Swenson, McInnis, M.L. Bird, Pankey, Paulson, and 
Shoemaker; 

also SENATORS McCormick, Bishop, Allard, Rizzuto, Strickland, 
and Wattenberg. 

CONCERNING PROBABLE FUTURE WATER FLOWS, AND RELATING TO 
HAZARDS ASSOCIATED THEREWITH. 

Be it enacted by the General Assembly of the State of Colorado: 
    

SECTION 1. 37-87-102 (2) and (3), Colorado Revised 
Statutes, as amended, are REPEALED AND REENACTED, WITH 

AMENDMENTS, to read: 

37-87-102. Definitions - natural streams and use thereof 
by reservoir owners. (2) Whenever the records basic to a 
determination of probable future water flows, either with 
respect to this section or by other requirements of law, 
extend for a period of one hundred or more years, the 
calculation based upon those results shall be deemed 
conclusive. If such records do not extend for a period of one 
hundred or more years the determination shall be made by 
interpolation and correlation to a full one hundred years of 
records by relating them to known records of water basins as 
similar as reasonably possible to the basin under 
consideration or by other acceptable methods. 

  

  

(3) (a) In any case in which a determination of probable 
future surface water flows at any place in the state is 
required, the calculation shall be based upon past surface 
water runoff at the place in question supplemented as provided 
in this section. Such probable flows shall be determined by 
reference to the records of reliable stream gauging stations. 
A stream gauging station record shall be deemed reliable if 

Capital letters indicate new material added to existing statutes; 
dashes through words indicate deletions from existing statutes and 
such material not part of act.



made by the state of Colorado or the United States as part of 

a regular program of either of those entities, except as to 

any part of such records which the state engineer shall have 

designated as being unreliable, on the basis of facts so 

showing. Whenever a designation of probable future runoff is 

required at a place other than the location of a reliable 

stream gauging station, the determination of probable runoff 

at such other place shall be made by relating the probable 

future runoff at that place to the recorded runoff at a 

comparable gauging station or gauging stations by the 

interpolation of reasonable hydrologic, geologic, and natural 

vegetative factors supplemented as provided in this section. 

Unless clearly unrelated, the factors of the comparison shall 

include, but not be limited to, the following elements or 

characteristics: 

(1) The water basin contributing to the probable future 

flow at the place where probable future runoff is to be 

determined, considering: 

(A) The size; 

(B) The altitude or altitudes; 

(C) The various soil permeabilities; 

(D) The various vegetative covers; 

(I1) The known runoff as determined by reliable stream 

gauging stations using interpolations when necessary from 

comparable gauging stations and relating interpolations to the 

characteristics of the basin measured by the comparable 

gauging stations as related to the basin of runnoff being 

determined; 

(III) The slope or slopes of the terrain whose surface 

runoff contributes to the surface water flows at the place at 

which a determination of probable future surface water flows 

is required. 

(b) The state engineer shall promulgate rules pursuant 

to section 24-4-103, C.R.S., which include other factors for 

consideration in any area or situation in which calculations 

based on the criteria in paragraph (a) of this subsection (3) 

will probably be made more accurate by use of other or 

additional criteria. Whenever conditions are such that 

-records of past precipitation are an appropriate factor, he 

may designate any portion of official precipitation records of 

agencies of the United States or of the state of Colorado 

which are appropriate in evaluating probable future water 

flows. He may approve use of factors referred to in this 

paragraph (b) with respect to particular areas or design of 
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specific structures when requested to do so. 

(c) No dam safety requirement shall be imposed to meet a 
potential hazard of a flood whose magnitude is such that the 
hazard would probably exist whether or not the dam failed. ~ 

SECTION.2. 93 775/7= 102, Colorado Revised Statutes, as 
amended, is amended BY THE ADDITION OF THE FOLLOWING NEW 
SUBSECTIONS to read: 

37-87-102. Definitions - natural streams and use thereof 
by reservoir owners. (3.5) Whenever a determination of 

probable future surface water flows, or the probability of 
frequency of their recurrence, at any place in Colorado is 
required by relation to a longer period of flow than that for 
which there is a reliable record of flow as defined in 
subsection (3) of this section, the determination shall be 
made by interpolation and correlation of known records to the 
longer period by relating known records of water basins as 
similar as reasonably possible to the place of determination 
or basin under consideration, or by use of geologic 
determinations, or by use of other methods reasonably 

calculated to formulate an accurate estimate of probable 
future flows or the probability of frequency of their 
recurrence at the place of determination of such flows. 

  

  

(3.7) Calculations of probable flows or frequency of 
recurrence based upon application of the principles set forth 
in subsections (3) and (3.5) of this section shall relieve 
anyone acting in accordance with such principles of any 
liability respecting an occurrence different than that 
predicted. This exemption from liability shall apply to the 
state and its public officials or employees when acting in 
performance of their public duties. 

SECTION 3. Safety clause. The general assembly hereby 
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finds, determines, and declares that this act is necessary for 

the immediate preservation of the public peace, health, and 

safety. 

Ailsa deh Baledeonr/     tf 
  

  

Carl B. Bledsoe Ted L. Strickland 

SPEAKER OF THE HOUSE PRESIDENT OF 

OF REPRESENTATIVES 
THE SENATE 

(AA 4 oe gone 
  

‘Tee ©. Bahrych ‘] Marjorie L. Nielson 

CHIEF CLERK OF THE HOUSE SECRETARY OF 

OF REPRESENTATIVES 
THE SENATE 

  
APPROVED Aya! A. 1496 of f pS 

c beere ts a 

KX . | ——- 
  

Richard D. Lamm S 

GOVERNOR OF THE STATE OF COLORADO 

\ 
\ 
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APPENDIX H 1986 

  

HOUSE BILL NO. 1187. 

BY REPRESENTATIVES Younglund, Shoemaker, Wright, Carpenter, 
Trujillo, Bond, McInnis, Berry, Bledsoe, Brown, Dambman, Entz, 
Mutzebaugh, Paulson, and D. Williams; 
also SENATORS McCormick, Allard, Glass, Bishop, and Brandon. 

CONCERNING LIABILITY OF THE STATE OF COLORADO, AND ITS 
OFFICERS AND EMPLOYEES FOR ACTS OR OMISSIONS REGARDING 
RESERVOIRS. 

Be it enacted by the General Assembly of the State of Colorado: 
    

SECTION 1. 37-87-115, Colorado Revised Statutes, is 

amended to read: 

37-87-115. Damages. THE PROVISIONS OF THIS ARTICLE ARE 
UNDERTAKEN BY THE STATE OF COLORADO IN THE DISCRETIONARY 
EXERCISE OF ITS GOVERNMENTAL AUTHORITY. THEREFORE, neither 
the STATE OF COLORADO, THE state engineer nor any member of 
his staff or any person appointed by him shall be liable in 
damages for any act done by him OR FOR HIS FAILURE TO ACT in 
pursuance of the provisions of this article. IN ADDITION, THE 
STATE ENGINEER AND ANY MEMBER OF HIS STAFF AND ANY PERSON 
APPOINTED BY HIM SHALL HAVE THE SAME IMMUNITY FROM LIABILITY 
AS OTHER PUBLIC EMPLOYEES PURSUANT TO THE PROVISIONS OF 
ARTICLE AO OF TETCE 24. ¢. RES. 

SECTION 2. Safety clause. The general assembly hereby 
  

Capital letters indicate new material added to existing statutes; 
dashes through words indicate deletions from existing statutes and 
such material not part of act.



finds, determines, and declares that this act is necessary for 

the immediate preservation of the public peace, health, and 

safety. 

tiitiha bt Maud) 
  

  

  

Carl B. Bledsoe Ted L. Strickland* 

SPEAKER OF THE HOUSE PRESIDENT OF 

OF REPRESENTATIVES THE SENATE 

Se C Bchrgek — UMatigge sx afer 
fee C. Bahrych Marjorie L. Nielson 

CHIEF CLERK OF THE HOUSE SECRETARY OF 

OF REPRESENTATIVES THE SENATE 

Bt 30 Ww 

  
APPROVED VV saa Rit \G36 

NG pa 
Richard D. Lamm 
GOVERNOR OF THE STATE OF COLORADO 
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