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1. INTRODUCTION

1.1. PROJECT DESRIPTION

This study has been prepared for the Hereford Natural Resource Conservation
District (NRCD), who has identified the need for a project which will significantly
reduce flooding, erosion and soil loss, as well as road and property damage in and
adjacent to the ephemeral Horseshoe Draw (the Project). In order to complete such
a project, the Hereford NRCD was awarded a grant from the Arizona Department of
Water Resources (ADWR) through the Arizona Water Protection Fund Program. In
turn, HILGARTWILSON has been contracted under the Water Protection Fund grant
for professional engineering services.

1.2. LOCATION

The study area spans the border between the United States and Mexico roughly 7
miles west of Naco, Arizona/Sonora. The section of the study area located in the US
lies within Township 24 South, Range 22 East of the Gila and Salt River Base and
Meridian within the Upper San Pedro Basin in Cochise County, Arizona. The
watershed of the Project originates in the Sierra San Jose mountains in Mexico and
extends to the confluence of Horseshoe Draw and the San Pedro River, located just
south of Highway 92. The Project’s location is highlighted in Figure 1 (Vicinity Map)
of Appendix A.

1.3. PURPOSE

The purpose of this report is to discuss the Project’s overall needs and to evaluate
potential remedial alternatives that will help mitigate some or all of the project’s
objectives. Based on the findings of this report, the chosen design alternative will be
analyzed and compared to the existing conditions criteria from the previous reports.
Volumes 1-4, prepared by HILGARTWILSON and submitted to the NRCD, will serve
as a baseline comparison for the future analyses and are summarized in Section 2.

2. EXISTING CONDITIONS REPORTS

Previous reports have been prepared for the NRCD, detailing the hydrologic and
hydraulic conditions, as well as estimates for the sediment transport and recharge
potential of various storm events for the existing conditions. An overview of each report
with pertinent details is discussed in the following sections to provide a background for
the chosen Project objectives.

2.1. VOLUME 1 - HYDROLOGIC STUDY

Volume 1, Existing Conditions Hydrologic Study (Volume 1) (HILGARTWILSON 2015a)
provides a hydrologic analysis for the Project's existing conditions. The report
analyzes the watershed runoff from roughly 17 square miles of undeveloped
rangeland stretching from the Sierra San Jose Mountains to the Sand Pedro River
and provides a basis of flows used in the subsequent hydraulic analysis. The study
also determines the total volume of runoff passing through various concentration
points and reaches within the watershed. It was found that an approximate 470 acre-



feet of volume with a peak flow rate of 4,820 cubic feet per second (cfs) pass
through the proposed location of the impoundment structure during the peak 100-
year storm event. The location of the proposed, conceptual impoundment structure
can be seen in Figure 2 (100-Year Floodplain Map) of Appendix A.

2.2. VOLUME 2 - HYDRAULIC REPORT

2.3.

Hydrologic results from Volume 1 were used in the analysis reported in the Volume 2,
Existing Conditions Hydraulic Report (Volume 2) (HILGARTWILSON 2015b). The
analysis models various storm events and maps the 100-year floodplain inundation
limits which are compared to the effective Federal Emergency Management Agency
(FEMA) mapping. The study shows the modeled 100-year floodplain to be narrower
than the FEMA mapping due to the extensive incising occurring within the wash as a
result of the erosive nature of the flows. Figure 2 shows the existing FEMA floodplain
compared to the 100-year floodplain determined in Volume 2.

VOLUME 3 - SEDIMENT TRANSPORT ANALYSIS

Due to the significant erosion observed in the main wash, Volume 3, Existing
Conditions Sediment Transport Analysis (Volume 3) (HILGARTWILSON 2015c) was
prepared to estimate the volume of sediment deposition downstream for various
storm events. In order to perform the sediment transport calculations,
characterization of local geotechnical conditions was required.

In October 2015, geotechnical analysis for the Project was conducted by Ninyo &
Moore, and reported in the Geotechnical Evaluation, Horseshoe Draw Basin (Ninyo &
Moore 2015). The purpose of the geotechnical evaluation was to assess the
subsurface conditions at the project site in order to provide geotechnical
recommendations for design and construction of the impoundment structure. The
geotechnical evaluation included soil borings, shallow field infiltration tests, and
laboratory testing evaluating the soil properties such as; moisture content, dry
density, gradation, and Atterberg limits. The report stipulated that local material
could be used for the construction of an embankment but exhibited a potential for
collapse if inundated with water. Therefore, the material and embankment may
require further engineering such as manipulation of the material, addition of
geotextile reinforcement, and/or other design solutions for bank stabilization.
Pertinent excerpts from the geotechnical evaluation report have been included in
Appendix B.

Soil characteristics determined from the geotechnical investigation near the
proposed impoundment structure are used in the sediment transport analysis. The
results obtained in Volume 3 compared to the future proposed conditions analysis
will show that the future impoundment structure reduces the damages and impacts
caused by erosion affecting the site downstream.

2.4. VOLUME 4 - RECHARGE POTENTIAL ANALYSIS

It was determined that an additional benefit of the proposed impoundment structure
would be the increased groundwater recharge potential based on ADWR’s assertion
that observed groundwater elevations of the Upper San Pedro Basin aquifer were
declining, resulting from a growing population and increased water demand (ADWR
2014). Volume 4, Existing Conditions Recharge Potential Analysis (Volume 4)
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(HILGARTWILSON 2015d) estimates the volume of infiltration possible in the channel
bottom of the main wash of Horseshoe Draw. The total infiltration volumes
determined in Volume 4 compared to the future proposed conditions analysis will
show that the impoundment structure will effectively slow the rate of discharge to
downstream waters by detaining surface water runoff and subsequently, increase
groundwater recharge to the local aquifer.

3. PROJECT REMEDIAL OBJECTIVES

Remedial objectives (ROs) are listed below to help mitigate damages, to the maximum
extent practicable, for areas affected by flooding and erosion in and near the Project.
The ROs are used to help determine the most appropriate design alternative that will
meet the projects goals in a feasible and effective way. The ROs determined for the
Project are:

e reduce road and property damage near Horseshoe Draw by limiting flooding,
erosion, and soil loss on the watershed resulting in sediment flows into the
San Pedro River; and

e increase groundwater recharge by slowing the rate of discharge to
downstream waters.

4. EVALUATION CRITERIA

For the purposes of this report, the selected alternatives are evaluated and screened
according to the criteria listed below and are described in the following sections:

reduction of flooding;

reduction of erosion;
groundwater recharge to aquifer;
regulatory requirements;
implementability; and

cost.

4.1. REDUCTION OF FLOODING

The effectiveness of reduction in flooding of the design alternative is evaluated
based on the handling of the watershed runoff. Specifically, it will consider the
potential flows resulting from each alternative and the extents of flooding and
damage that may occur. The effectiveness of reduction of flooding is rated from low,
moderate, or high effectiveness.

4.2. REDUCTION OF EROSION

The effectiveness of reduction in erosion is evaluated based on the reduction in
sediment carried downstream and soil loss from the watershed. Similar to the
flooding criterion, the effectiveness of reduction of erosion is rated as low, moderate,
or high effectiveness.



4.3. GROUNDWATER RECHARGE TO AQUIFER

The estimated volume of recharge to the aquifer is considered for the design
alternative. Groundwater recharge is considered to be beneficial based on the
declining groundwater elevations within the Upper San Pedro Basin aquifer. This
criterion is based on the volume of stormwater runoff that could recharge the aquifer.
The greater the potential volume of recharge is, the more desirable the alternative.

4.4. REGULATORY INVOLVEMENT

The required permitting and regulatory oversight for the alternative is considered
based on the level of effort for permitting, regulatory review times, initial and periodic
inspections, reporting, and permit renewals. Regulatory involvement is rated as low,
moderate, and high involvement.

4.5. IMPLEMENTABILITY

Evaluation of the implementability of the alternative will be based on the availability
of labor and services, materials, and mobilization effort to site. Implementability is
rated as low, moderate, and high; ranging from difficult implementation (low) to easy
implementation (high).

4.6. COST

The cost is considered for each alternative based on initial capital costs including
design permitting, and construction. Also included in the evaluation criterion is the
estimated annual operation and maintenance level of efforts and any other costs
that may be incurred throughout the life cycle of the alternative.

REMEDIAL DESIGN ALTERNATIVES

This report documents the evaluation of the feasibility of design alternatives which will
mitigate damages caused by flooding and erosion to the Project. Consultation with
ADWR discussing the applicability and general requirements of various options helped
refine the list of potential alternatives evaluated which are listed below.

Alternative 1 - Do Nothing

Alternative 2 - Jurisdictional Dam

Alternative 3 - Jurisdictionally Exempt Structure(s)
Alternative 4 - Combination Embankment and Basin(s)

5.1. ALTERNATIVE 1: DO NOTHING
The Do Nothing alternative is based on no action being taken to mitigate damage
caused by flooding and erosion, used as a baseline for comparison which requires no
human intervention.

5.2. ALTERNATIVE 2: JURISDICTIONAL DAM (STRUCTURE)

The installation of a jurisdictional dam involves the design and construction of a large
impoundment structure. The ADWR defines a jurisdictional dam as; an artificial
barrier for the impounding or diversion of water, either 25-feet or more in height
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and/or having a storage capacity of more than 50 acre-feet. The volume generated
from the 100-year peak flow at the location of the proposed impoundment structure
would require 470 acre-feet of storage, subjecting the structure to regulatory oversite
governed by; Arizona Revised Statutes (A.R.S.) Title 45 - Waters, Chapter 6., Article
1. Supervision of Dams, Reservoirs, and Projects as well as Arizona Administrative
Code (A.A.C.) Title 12. Natural Resources, Chapter 15. Department of Water
Resources, Article 12. Dam Safety Procedures. Although, the construction of new
dams is prohibited according to A.R.S Title 45 - Waters, Chapter 15., Article 4. Dams
Within Gila River Maintenance Area, the statute does not apply to flood control
structures. For this Project, according to the A.R.S. and the A.A.C., the dam would be
classified as “small” and have a “low” hazard classification. Applicable Arizona
statutes and code have been included as Appendix C for reference. Since the
construction of the dam will be located in the wash, a Clean Water Act (CWA) Section
404 permit issued by the United States Army Corps of Engineers (USACE) as well as a
CWA Section 401 permit issued by the Arizona Department of Environmental Quality
(ADEQ) will be required. The structure will need to release all the detained storage
within a 24-hour period to avoid becoming an ADWR water rights Issue requiring an
application to appropriate public water. A conceptual location and layout of a
jurisdictional dam can be seen on Figure 3 (Conceptual Jurisdictional Dam Exhibit) of
Appendix A.

5.3. ALTERNATIVE 3: JURISDICTIONALLY EXEMPT STRUCTURE(S)

The installation of an exempt (non-jurisdictional) impoundment structure(s) involves
the design and construction of a smaller embankment(s) that does not meet ADWR’s
definition of a jurisdictional dam. An exempt structure is classified as having an
embankment less than 6 feet in height downstream from the crest to the toe of the
embankment (no storage restriction) or a storage capacity of less than 15 acre-feet
(no height restriction) or a combination of a maximum embankment height of 25-feet
and a maximum storage capacity of 50 acre-feet. The impoundment structure(s)
would not detain all of the watersheds runoff of larger storms, but could potentially
reduce flows and sediment transported downstream. The structure(s) would be
exempt from regulation under the A.R.S. and A.A.C. (Appendix C) and would not
require permitting or oversite once built. However, the structure(s) would require the
submittal of a maintenance plan to ADWR. Just like Alternative 2, all detained
stromwater would need to be released within a 24-hour period to avoid ADWR water
rights issues. However, the structure would require CWA permits issued by the USACE
and the ADEQ. Figure 4 (Conceptual Exempt Embankment Exhibit) of Appendix A
details the conceptual layout of the exempt structure.

5.4. ALTERNATIVE 4: COMBINATION EMBANKMENT AND BASIN(S)

Similar to Alternative 3, a smaller, exempt structure (Figure 4) would be constructed,
combined with the excavation of an in-line or appurtenant detention basin. The top of
the structure would be either less 6 feet in height on the downstream side from the
crest to the toe of the embankment (no storage restriction) or have a storage
capacity of less than 15 acre-feet (no height restriction) or a combination of a
maximum embankment height of 25-feet and a maximum storage capacity of 50
acre-feet. The excavated basin below the ground surface elevation on the
downstream side of the toe of the embankment would not have a maximum storage
capacity. Storage detained above the ground surface on the downstream side of the
toe of the embankment would be limited to 50 acre-feet. As with Alternatives 2 and
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3, all detained water, above and below the ground surface, would need to be
released within 24-hours in order to avoid surface water rights issues. A series of
embankments and basins may be needed in order to effectively reduce flows
downstream while not being subjected to Jurisdictional Dam regulations. The same
regulatory permits would be required from the USACE and the ADEQ mentioned in
Alternatives 2 and 3.

6. COMPARATIVE ANALYSIS

The comparison of the four remedial alternatives to the evaluation criteria is detailed in
Table 1 on the following page.



Table 1: Remedial Alternatives Evaluation

Evaluation Alternative 1 - Do Nothing Alternative 2 - Jurisdictional Alternative 3 - Jurisdictionally Alternative 4 - Combination
Criteria Structure Exempt Structure(s) Embankment and Basin
Reduction in Low - This alternative will | High - A jurisdictional dam will | Low - The structure may have | Low to Moderate - The combination
Flooding not meet project ROs. meet the Project's ROs, greatly | little impact on amount of | of an embankment and basin has
reducing downstream | damage incurred downstream | the potential to reduce negative
impacts. from storm events due to the | downstream impacts, helping meet
small storage capacity of the | Project ROs for smaller storm
jurisdictionally exempt dam. events but may have limited
effectiveness during larger storm
events.
Reduction in Low - Same as above High - Same as above Low - Same as above Low to Moderate - Same as above
Erosion
Groundwater Low - Same as above High - A jurisdictional dam will | Low - The structure may have | Low to Moderate - The combination
Recharge to meet the Project's ROs | little impact during larger storm | of an embankment and basin will
Aquifer detaining most, if not all, of | events due to the small storage | help meet the Project's ROs
the watersheds runoff, greatly | capacity and amount of flow | detaining a significant portion of
increasing groundwater | bypassing the structure. This | the watersheds runoff, increasing
infiltration at the location of | option may have little influence | groundwater infiltration at the
the dam. in helping achieve the Project | location and downstream of the
ROs. embankment and basin.
Regulatory Low - Since no action is | High - A jurisdictional dam | Low to Moderate - The design | Low to Moderate - The combination

Requirements

being taken, there will be no
regulatory involvement.

requires a great deal of
permitting and approval prior
to construction. Application
completeness and substantive
review times are significant as
well. Rigorous inspections and
oversite are required with
regular reporting after the
construction of the dam has
been completed. USACE 404
and ADEQ 401 permits would
also be required.

and construction of the
structure(s) will require the
submittal of a maintenance
plan but would not be subject
to permitting, annual
inspections, or other
regulations as it will be
considered a jurisdictionally
exempt structure. However,

USACE 404 and ADEQ 401
permits would be required.

of an embankment and basin(s)
will not require review or approval
by regulators as it will be
considered a jurisdictionally
exempt structure. A maintenance
plan would need to be submitted to
ADWR and periodic maintenance
may be required to ensure the
structure functions properly but
would not involve regulatory
inspections. However, USACE 404
and ADEQ 401 permits would be
required.




Table 1: Remedial Alternatives Evaluation

Evaluation
Criteria

Alternative 1 - Do Nothing

Alternative 2 - Jurisdictional
Structure

Alternative 3 - Jurisdictionally
Exempt Structure(s)

Alternative 4 - Combination
Embankment and Basin

Implementability

High - Since no action is
being taken, there will be
nothing to implement.

Low - The level effort to design
the dam will require a great
amount of coordination and
time. After the design of the
dam is finalized and has been
approved for construction,
mobilization of equipment to
the site and man hours
involved will be considerable,
due to the remote location
and magnitude of the Project.
Local material may be used
for construction but additional
materials not found locally
may be required in order to
build the structure.

Moderate to High - The level
effort to design the structure(s)
would be much less compared
to the jurisdictional dam. The
design, equipment, and man
hours required would be greatly
reduced as well. The remote
location will still be a factor but
local materials on site could be

readily utilized with less
dependence on outside
sources.

Moderate - The effort to design the
embankment and basin would be
less than the jurisdictional dam.
The design of the alternative along
with the equipment, and man
hours required will fall somewhere
between the jurisdictional dam and
the exempt structure(s). The
remote location will still be a factor
but materials excavated from the
basin can be used to construct the
embankment.

Cost

Low - Flooding and erosion
will continue to occur
resulting in continued
maintenance of the affected
areas of the wash.

High - Due to the scale of the
project and the scope of work,
the cost of design, permitting,
construction, and annual
operation and maintenance
will be extremely high.

Low to Moderate - The cost of
design, permitting, and
construction will be fractional
compared to the jurisdictional
dam and would not require

annual operation and
maintenance. However, with
minimal storage and
embankment height, the
structure(s) would be
susceptible to overtopping and
failure, possibly requiring

maintenance and repairs after
larger storm events.

Moderate to High - Depending on
the size and quantity of
embankments and basins, the
capital cost of construction will be
comparable to the jurisdictional
dam due to excavation, but would

not be subject to rigorous
reporting, permitting, and
expensive operation and

maintenance costs.




7. PROPOSED REMEDY

HILGARTWILSON recommends Alternative 4, the construction an embankment and in-line or
appurtenant basin(s) based on dialogue with the ADWR and the design alternatives
evaluation of this report with further justification discussed below.

It has been determined in this study that Alternative 1 is not desirable as it does not help
meet the Project ROs and would continue to affect the residents, town, and county requiring
continued maintenance and associated costs. Conversely, while Alternative 2 does meet all
of the Project ROs, the regulatory involvement, implementability, and extremely high costs
make this an unrealistic option. Alternative 3 is a viable option based on lower levels of
efforts for design, permitting, considerably lower capital costs, and minimal operation and
maintenance. However, this option would provide little help to mitigate damages to roads
and properties from flooding and erosion during storm events based on the limited storage
capacity. Alternative 4 can help meet the Project ROs for smaller storm events but may incur
continuing erosion and property damage during larger, more exceptional, events. There
would be limited regulatory requirements pertaining to the design and construction of the
embankment and detention basin(s). A reasonable level of effort for design and
implementation would be required resulting in slightly higher capital costs.
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Geotechnical Evaluation October 30, 2015
Horseshoe Draw Basin Project No. 604915001
Cochise County, Arizona

Active areas of ground surface subsidence have not been documented near the study area.
Based upon our field reconnaissance and review of the referenced material, there are no
known earth-fissures underlying or near the subject area. Therefore, ground subsidence and

earth fissures are not expected to be a constraint to the project.

7.2.  Faulting and Seismicity

The site lies within the Mexico Basin and Range zone, which is a relatively stable tectonic
region located in southwestern Arizona, southeastern California, southern Nevada, and
northern Mexico (Euge et al., 1992). This zone is characterized by sparse seismicity and few
Quaternary faults. Based on our field observations, review of pertinent geologic data, and

analysis of aerial photographs, faults are not located on or adjacent to the property.

The closest fault to the site is the Huachuca fault, located approximately 6 miles north-west
of the site (Pearthree, 1996). The Huachuca fault is recognized by a low fault scarp trending
north to northwest from near the US-Mexico Border to Arizona SR 90. Detailed surficial
geologic mapping and morphologic fault scarp analysis indicate that the youngest fault
rupture occurred 100,000 to 200,000 years ago. It is possible that faulting occurred in the
early Quaternary as well. The slip-rate category of this fault is less than 0.2 millimeters per
year (Pearthree, 1996). Seismic parameters recommended for the design of the proposed

improvements are presented in Section 9.2.

8. CONCLUSIONS

Based on the results of our subsurface evaluation, laboratory testing, and data analysis, it is our

opinion that the proposed construction is feasible from a geotechnical standpoint, provided that

the recommendations of this report are incorporated into the design and construction of the

proposed project, as appropriate. Geotechnical considerations include the following:

e In general, the near surface soils encountered at the project site are considered to be
excavatable with conventional earth moving or excavation equipment in good working
condition. However, gravel, cobbles, and possible boulders were encountered in our borings

at variable depths and will result in slower excavation rates. The contractor should plan for
such conditions.
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Horseshoe Draw Basin Project No. 604915001
Cochise County, Arizona

e Based on the results of the field and laboratory evaluations, it is our opinion that the
proposed embankments can be founded on native soil deposits, subject to the subgrade
overexcavation.

e  We anticipate that many of the site soils will be suitable for re-use as engineered fill.
Imported and onsite soils that exhibit a relatively low plasticity and a very low to low
expansive potential can generally be used for engineered fill. However, some isolated soils
may not be suitable for reuse for the dam embankment construction without processing.

e  We estimate an earthwork (shrinkage) factor of 15 to 25 percent for the native soils on this
project. This estimate is based on the results of the in-situ dry density testing and an
assumed maximum density.

e No known or reported geologic hazards are reported underlying, or immediately adjacent to,
the site.

¢  Groundwater was not observed in our borings. Based on ADWR well data, the regional
groundwater table has been historically measured at a depth on the order of 100 feet bgs. In
general, groundwater is not expected to be a constraint to the design and construction of this
project.

e Corrosivity test results indicate that the tested subgrade soils at the site may be corrosive to
ferrous metals, and the sulfate content of the sampled tested presents a negligible sulfate
exposure to concrete.

9. RECOMMENDATIONS
The following sections present our geotechnical recommendations for the proposed construction.
If the proposed construction is changed from that discussed in this report, Ninyo & Moore should

be contacted for additional recommendations.

9.1. Earthwork

The following sections provide our earthwork recommendations. In general, the earthwork
specifications contained in the Maricopa Association of Governments (MAG), Uniform
Standard Specifications and Details for Public Works Construction, or relevant grading
ordinances having jurisdiction (e.g., City of Sierra Vista Development Code), and the project

construction specifications should apply, except as noted in this report.
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Horseshoe Draw Basin Project No. 604915001
Cochise County, Arizona

9.1.1.  Site Preparation

Prior to performing grading operations, the site should be cleared of existing vegetation,
surface obstructions, rubble and debris, and other deleterious materials. Existing utilities
within the project limits, if encountered, should be re-routed or protected from damage
by construction activities. Obstructions that extend below finished grade, if any, should
be removed and the resulting voids filled with engineered fill. Materials generated from
the clearing operations should be removed from the project site and either disposed of at

a legal dumpsite or reused, if appropriate.

9.1.2. Excavations

Our evaluation of the excavation characteristics of the on-site materials is based on the
results of the exploratory borings, our site observations, and our experience with similar
materials. In our opinion, excavation of the alluvium soils can generally be achieved
with heavy-duty earthmoving and excavation equipment. However, gravel, cobbles, and
possible boulders were observed in our borings, which will be more difficult to excavate
and will result in slower excavation rates. The contractor should be prepared for such

conditions.

The proposed excavations are not anticipated to encounter significant groundwater (the
possible exception of surface run-off or perched zones). However, relatively soft and/or
loose materials may be encountered within or near the existing draw. Therefore,
excavation bottom stabilization measures should be anticipated for this site during

construction.

For temporary excavations in alluvium, the contractor should provide safely sloped
excavations or an adequately constructed and braced shoring system, in compliance
with Occupational Safety and Health Administration (OSHA) regulations, for
employees working in an excavation that may expose them to the danger of moving
ground. For planning purposes and according to OSHA soil classifications, a "Type C"

soil should be considered for excavation in alluvial and/or fill soil for this project. In
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general, temporary slopes above the water table and excavations in competent “Type C”
soil should be inclined no steeper than 1.5H:1V. These details apply to temporary open-
trench excavations up to 20 feet deep. Trenches over 20 feet deep or in areas where
seepage is encountered should be designed by the contractor’s engineer based on

project-specific geotechnical analyses.

Upon making the excavations, soil classification and excavation performance should be
evaluated in the field by Ninyo & Moore in accordance with the OSHA regulations.
Details for open-cut slopes and shoring based on soil type and groundwater conditions

are provided in the latest amended OSHA regulations.

Temporary excavations that encounter groundwater seepage or surface runoff may need
shoring or may be stabilized by placing sandbags or gravel along the base of the
seepage zone. Excavations encountering groundwater seepage should be evaluated on a
case-by-case basis. Flatter slopes or bracing should be used if sloughing or raveling is
observed. If material is stored or equipment is operated near an excavation, stronger

shoring should be used to resist the extra pressure due to superimposed loads.

9.1.3. Engineered Fill Placement, and Compaction

Soils generated from on-site excavation activities that exhibit a relatively low Plasticity
Index ([PI] of less than 15, as evaluated by American Society for Testing and Materials
[ASTM] D 4318) are generally suitable for re-use as engineered fill. Our Atterberg
Limits tests indicated that the PI of the tested soils ranged from 7 to 15. Based on these
results, many of the on-site soils will be suitable for re-use as engineered fill. Additional
field sampling and laboratory testing should be conducted during construction by the

contractor to better evaluate the suitability of on-site soils for re-use as engineered fill.

Engineered fill should be placed in lifts not exceeding 8 inches in loose thickness and
compacted by appropriate mechanical methods to a relative compaction of 95 percent as

evaluated by ASTM D 698 at a moisture content slightly above the laboratory optimum.
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Suitable fill should not include organic material, construction debris, or other non-soil
fill materials. Rock particles and clay lumps should not be larger than 6 inches in

dimension. Unsuitable material should be disposed of off-site or in non-structural areas.

Imported fill, if utilized, should consist of granular material with a very low or low
Expansion Index, and a PI of less than 18. Import material in contact with ferrous
metals should preferably have low corrosion potential (minimum resistivity of
2,000 ohm-cm or more, chloride content less than 25 parts per million [ppm]). Import
material in contact with concrete should preferably have a soluble sulfate content of less
than 0.1 percent. In addition, imported fill should meet relevant requirements for the
embankment construction, as detailed in Section 9.1.4. Ninyo & Moore should evaluate

such materials and details of their placement prior to importation.

9.1.4. New Embankment

Based on the laboratory test results the near surface soils, and soils found near the
foundation elevation of the new fill embankment exhibited a significant potential for
collapse upon inundation with water. In addition, some of the subsurface soils
demonstrated significant variation of relative densities within the anticipated foundation
zone. Additionally, because this site could potentially contain buried channels creating
lenses of highly permeable soils, the recommendations provided below are designed to
reduce potential total and differential movements under proposed embankments and

channels, and reduce hydraulic piping potential under engineered embankments.

We recommend that the new fill embankment be founded 5 feet below adjacent grade as
measured from the center of the embankment, as measured from the existing ground

surface. New embankment construction guidelines are presented on Figure 3.

Following the overexcavation as described above, and prior to the placement of new
fill, the resulting exposed surface should be carefully evaluated by Ninyo & Moore.
Based on this evaluation, additional remediation may be needed. This could include

scarification of the exposed surface. This additional remediation, if needed, should be

604915001 R Geotech Eval 11 AQ;%Z?;%%@; & /‘\7&@3@&? &



Geotechnical Evaluation October 30, 2015
Horseshoe Draw Basin Project No. 604915001
Cochise County, Arizona

addressed by Ninyo & Moore during the earthwork operations. An earthwork

(shrinkage) factor of about 15 to 25 percent for the on-site soils is estimated.

We recommend that the new embankment fill material gradation and plasticity meet the
requirements presented below. Based on the results of our laboratory testing, some of
the in-site soils may not meet these requirements. Blending with other soils obtained
from the on-site excavations may result in acceptable material properties. Additional
field sampling and laboratory testing should be conducted during construction to

evaluate the suitability of on-site soils for the embankment construction.

Table 1 — New Embankment Fill

Sieve Percent Passing
3 inch 100
No. 4 60-100
No. 8 55-100
No. 40 40-95
No. 200 20-60
PI 3-18

The new embankment fill should be placed in lifts the thickness of which will depend
on the compaction equipment used, and should be re-compacted to 95 percent or more
relative compaction, as evaluated by ASTM D 698 at a moisture content generally

slightly above the optimum moisture.

Settlements of the new embankment fills as recommended above should be anticipated
and can generally be estimated to be on the order of 1 to 1-% percent of the fill height.
Due to the generally unsaturated nature of the on-site soils majority of settlement is
anticipated to occur during construction. No appreciable long-term settlements are

anticipated.
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Title 12, Ch. 15

Arizona Administrative Code

Department of Water Resources

46. “Unsafe” means that safety deficiencies in a dam or spill-
way could result in failure of the dam with subsequent
loss of human life or significant property damage.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-02 renumbered without change as
Section R12-15-1202 effective October 8, 1982 (Supp.
82-5). Section repealed; new Section adopted by final
rulemaking at 6 A.A.R. 2558, effective June 12, 2000
(Supp. 00-2). Amended to correct typographical error
under A.A.C. R1-1-109 (Supp. 01-2).

R12-15-1203. Exempt Structures
The following structures are exempt from regulation by the Depart-
ment:

1. Any artificial barrier identified as exempt on Table 1 and
defined as follows:

a. Less than 6 feet in height, regardless of storage
capacity.

b. Between 6 and 25 feet in height with a storage
capacity of less than 50 acre-feet.

c. Greater than 25 feet in height with 15 acre-feet or
less of storage capacity.

2. A dam owned by the federal government. A dam
designed by the federal government for any non-federal
entity or person that will subsequently be owned or oper-
ated by a person or entity defined as an owner in A.R.S. §

Table 1. Exempt Structures
50

45

45-1201 is subject to jurisdiction, beginning with design
and construction of the dam.

3. A dam owned or operated by an agency or instrumental-
ity of the federal government, if a dam safety program at
least as stringent as this Article is applicable to and
enforced against the agency or instrumentality.

4. A transportation structure such as a highway, road, or
railroad fill that exists solely for transportation purposes.
A transportation structure designed, constructed, or modi-
fied with the intention of impounding water on an inter-
mittent or permanent basis and meeting the definition of
dam in A.R.S. § 45-1201 is subject to jurisdiction.

5. A levee constructed adjacent to or along a watercourse,
primarily to control floodwater.

6. A self-supporting concrete or steel water storage tank.

7. An impoundment for the purpose of storing liquid-borne
material.

8. A release-contained barrier as defined by A.R.S. § 45-
1201(5).

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-03 renumbered without change as
Section R12-15-1203 effective October 8, 1982 (Supp.
82-5). Section repealed; new Section adopted by final
rulemaking at 6 A.A.R. 2558, effective June 12, 2000
(Supp. 00-2).

40

JURISDICTIONAL DAM

35

[
(-]

Dam Height (Feet)
» o

EXEMPT

-
(-]

0 5 10 15 20 25 30 35

45 50 55 60 65 70 75 80

Storage Capacity (Acre-Feet)

Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1204. Provision for Guidelines

The Department may develop and adopt substantive policy state-
ments that serve as dam safety guidelines to aid a dam owner or
engineer in complying with this Article. The Department recom-
mends that dam owners and engineers consult design guidelines
published by agencies of the federal government, including the U.S.
Bureau of Reclamation, the U.S. Army Corps of Engineers, the
Natural Resources Conservation Service, and the Federal Energy
Regulatory Commission, for the design of concrete, roller com-
pacted concrete, stone masonry, timber, inflatable rubber, and

Supp. 13-4
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mechanically-stabilized earth dams. The Director may require that
other criteria be used or revise any of the specific criteria for the
purpose of dam safety. An owner shall obtain advance approval by
the Director of design criteria.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-04 renumbered without change as
Section R12-15-1204 effective October 8, 1982 (Supp.
82-5). Section repealed; new Section adopted by final

December 31, 2013
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Arizona Administrative Code

Title 12, Ch. 15

Department of Water Resources

rulemaking at 6 A.A.R. 2558, effective June 12, 2000
(Supp. 00-2).

R12-15-1205. General Responsibilities

A

Each owner is responsible for the safe design, operation, and
maintenance of a dam. The owner shall operate, maintain, and
regularly inspect a dam so that it does not constitute a danger
to human life or property. The owner of a high or significant
hazard potential dam shall provide timely warning to the

Department and all other persons listed in the emergency

action plan of problems at the dam. The owner shall develop

and maintain effective emergency action plans and coordinate
those plans with local officials as prescribed in R12-15-1221.

The owner shall conduct frequent observation of the dam, as

prescribed in the emergency action plan and as follows:

1. The owner shall increase the frequency of observation
when the reservoir is full, during heavy rains or flooding,
and following an earthquake.

2. The owner shall report to the Director any condition that
threatens the safety of the dam as prescribed in
R12-15-1224(A). The owner shall make the report as
soon as possible, but not later than 12 hours after discov-
ery of the conditions.

3. If dam failure appears imminent, the owner shall notify
the county sheriff or other emergency official immedi-
ately.

4. The owner is responsible for the safety of the dam and
shall take action to lower the reservoir if it appears that
the dam has weakened or is in danger of failing.

The owner of a dam shall install, maintain, and monitor instru-
mentation to evaluate the performance of the dam. The Direc-
tor shall require site-specific instrumentation that the Director
deems necessary for monitoring the safety of the dam when
failure may endanger human life and property. Conditions that
may require monitoring include land subsidence, earth fis-
sures, embankment cracking, phreatic surface, seepage, and
embankment movements.

The owner shall perform timely maintenance and ordinary

repair of a dam. The owner shall implement an annual plan to

inspect the dam and accomplish the maintenance and ordinary
repairs necessary to protect human life and property.

If a change of ownership of a dam occurs, the new owner shall

notify the Department within 15 days after the date of the

transaction and provide the mailing address and telephone

number where the new owner can be contacted. Within 90

days after the date of the transaction, the new owner shall pro-

vide the name and telephone number of the individual or indi-
viduals who are responsible for operating and maintaining the
dam.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-05 renumbered without change as
Section R12-15-1205 effective October 8, 1982 (Supp.
82-5). Section repealed; new Section adopted by final
rulemaking at 6 A.A.R. 2558, effective June 12, 2000
(Supp. 00-2).

R12-15-1206. Classification of Dams

A

December 31, 2013

Size Classification. Dams are classified by size as small, inter-

mediate, or large. Size is determined with reference to Table 2.

An owner or engineer shall determine size by storage capacity

or height, whichever results in the larger size.

Hazard Potential Classification

1. The Department shall base hazard potential classification
on an evaluation of the probable present and future incre-
mental adverse consequences that would result from the
release of water or stored contents due to failure or

Page 61

improper operation of the dam or appurtenances, regard-
less of the condition of the dam. The evaluation shall
include land use zoning and development projected for
the affected area over the 10 year period following classi-
fication of the dam. The Department considers all of the
following factors in hazard potential classification: prob-
able loss of human life, economic and lifeline losses, and
intangible losses identified and evaluated by a public
resource management or protection agency.

a. The Department bases the probable incremental loss
of human life determination primarily on the number
of permanent structures for human habitation that
would be impacted in the event of failure or
improper operation of a dam. The Department con-
siders loss of human life unlikely if:

i. Persons are only temporarily in the potential
inundation area;

ii. There are no residences or overnight campsites;
and

iii. The owner has control of access to the potential
inundation area and provides an emergency
action plan with a process for warning in the
event of a dam failure or improper operation of
a dam.

b. The Department bases the probable economic, life-
line, and intangible loss determinations on the prop-
erty losses, interruptions of services, and intangible
losses that would be likely to result from failure or
improper operation of a dam.

The 4 hazard potential classification levels are very low,
low, significant, and high, listed in order of increasing
probable adverse incremental consequences, as pre-
scribed in Table 3. The Director shall classify intangible
losses by considering the common or unique nature of
features or habitats and temporary or permanent nature of
changes.

a. Very Low Hazard Potential. Failure or improper
operation of a dam would be unlikely to result in
loss of human life and would produce no lifeline
losses and very low economic and intangible losses.
Losses would be limited to the 100 year floodplain
or property owned or controlled by the dam owner
under long-term lease. The Department considers
loss of life unlikely because there are no residences
or overnight camp sites.

b. Low Hazard Potential. Failure or improper operation
of a dam would be unlikely to result in loss of
human life, but would produce low economic and
intangible losses, and result in no disruption of life-
line services that require more than cosmetic repair.
Property losses would be limited to rural or agricul-
tural property, including equipment, and isolated
buildings.

c. Significant Hazard Potential. Failure or improper
operation of a dam would be unlikely to result in
loss of human life but may cause significant or high
economic loss, intangible damage requiring major
mitigation, and disruption or impact on lifeline facil-
ities. Property losses would occur in a predomi-
nantly rural or agricultural area with a transient
population but significant infrastructure.

d. High Hazard Potential. Failure or improper opera-
tion of a dam would be likely to cause loss of human
life because of residential, commercial, or industrial
development. Intangible losses may be major and
potentially impossible to mitigate, critical lifeline

Supp. 13-4
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services may be significantly disrupted, and prop-
erty losses may be extensive.

3. An applicant shall demonstrate the hazard potential clas-
sification of a dam before filing an application to con-
struct. The Department shall review the applicant’s
demonstration early in the design process at pre-applica-
tion meetings prescribed in R12-15-1207(D).

4. The Department shall review the hazard potential classifi-
cation of each dam during each subsequent dam safety
inspection and revise the classification in accordance
with current conditions.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-

mer Section R12-15-06 renumbered without change as B.
Section R12-15-1206 effective October 8, 1982 (Supp.
82-5). Section repealed; new Section adopted by final
rulemaking at 6 A.A.R. 2558, effective June 12, 2000
(Supp. 00-2).
Exhibit A.  Repealed
Historical Note
Exhibit repealed by final rulemaking at 6 A.A.R. 2558,
effective June 12, 2000; a Historical Note for Exhibit A c
did not exist before this date (Supp. 00-2). '
Table 2. Size Classification
Category Storage Capacity Height (feet)
(acre-feet)
Small 50 to 1,000 25t0 40
Intermediate greater than 1,000 and higher than 40
not exceeding 50,000 and not D
exceeding 100 :
Large greater than 50,000 higher than 100
Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558,
effective June 12, 2000 (Supp. 00-2).
Table 3. Downstream Hazard Potential Classification
Hazard Probable Probable Economic, Life-
Potential Loss of ling, and Intangible Losses
Classification | Human Life
Very Low None Economic and lifeline losses
expected limited to owner’s
property or 100-year flood- E.
plain.
Very low intangible losses
identified.
Low None Low
expected
Significant None Low to high
expected
High Probable - Low to high
One or more | (not necessary for this clas-
expected sification)
Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558,
effective June 12, 2000 (Supp. 00-2).
R12-15-1207. Application Process
A. An applicant shall obtain written approval from the Director
before constructing, reconstructing, repairing, enlarging,
Supp. 13-4 Page 62

removing, altering, or breaching a dam. Application require-

ments differ according to the hazard potential of the dam.

1. To construct, reconstruct, repair, enlarge, or alter a high
or significant hazard potential dam, the applicant shall
comply with R12-15-1208.

2. Tobreach or remove a high or significant hazard potential
dam, the applicant shall comply with R12-15-1209.

3. To construct, reconstruct, repair, enlarge, alter, breach, or
remove a low hazard potential dam, the applicant shall
comply with R12-15-1210.

4. To construct, reconstruct, repair, enlarge, alter, breach, or
remove a very low hazard potential dam, the applicant
shall comply with R12-15-1211.

An application shall not be filed with the Director under the

following circumstances:

1. The dam is exempt under R12-15-1203;

2. A dam owner starts repairs to an existing dam that are
necessary to safeguard human life or property and the
Director is notified without delay;

3. The owner performs general maintenance or ordinary
repairs as prescribed in R12-15-1217(A) or (B); or

4. Breach, removal, or reduction of a very low hazard dam
as prescribed in R12-15-1211(C).

An applicant is not required to comply with a requirement in
this Article if the Director finds that, considering the site char-
acteristics and the proposed design, the requirement is unduly
burdensome or expensive and is not necessary to protect
human life or property. The Director shall consider the size,
hazard potential classification, physical site conditions, and
applicability of a requirement to a proposed dam. The Director
shall state in writing the reason or reasons the applicant is not
required to comply with a requirement.
An applicant shall schedule pre-application conferences with
the Department to discuss the requirements of this Article and
to resolve issues essential to the design of a dam while the
design is in preliminary stages. The Director shall view the
dam site during the pre-application process. The following are
examples of issues for pre-application conferences: the hazard
potential classification, the approximate inflow design flood,
the basic design concepts, and any requirements that may be
found by the Director to be unduly burdensome or expensive
and not necessary to protect human life or safety. In addition,
the applicant may submit preliminary design calculations to
the Department for review and comment. The Department
shall comment as soon as practicable, depending on the size of
the submittal and the current workload.

The Department shall review applications as follows:

1. Applications will be received by appointment. During
this meeting the Department shall make a brief review of
the application to determine that the application contains
each of the items required by R12-15-1208, R12-15-
1209, R12-15-1210, or R12-15-1211.

2. Following receipt of an application submitted under R12-
15-1208, R12-15-1209, R12-15-1210, or R12-15-1211,
the Director shall complete an administrative review as
prescribed in R12-15-401(1) and notify the applicant in
writing whether the application is administratively com-
plete. If the application is not administratively complete,
the notification shall include a list of additional informa-
tion that is required to complete the application.

3. After finding the application submitted under R12-15-
1208, R12-15-1209, R12-15-1210, or R12-15-1211
administratively complete, the Director shall complete a
substantive review as prescribed in R12-15-401(3) and
notify the applicant in writing of the Director’s approval
or disapproval. If during this review period, the Director
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determines that there are defects in the application that

would impact human life and property, a written notice of

the defects shall be sent to the applicant.

An applicant may request in writing that the Director

expedite the review of an application by employing an

expert consultant on a contract basis under A.R.S. §

45-104(D). The Director shall establish on-call contracts

with expert consultants to facilitate the process of expe-

diting review. The Director may retain a consultant to
review all or a portion of the application as necessary to
expedite the process in response to an owner’s request or
to comply with time-frame rules. Before conducting the
review, the consultant shall provide the Director and the
applicant with a proposed time schedule and cost esti-
mate. If the applicant agrees to the consultant’s proposal
for an expedited review of an application and the Director
employs the consultant, the applicant shall pay to the

Department the cost of the consultant’s services in addi-

tion to the application fees. The Director retains the

authority to review and approve, disapprove, or modify
the findings and recommendations of the consultant.

The Director shall not approve an application in less than

10 days from the date of receipt.

If the Director disapproves the application, the Director

shall provide the applicant with a statement of the Direc-

tor’s objections.

If the Director approves an application, the applicant

shall submit in triplicate revised drawings and specifica-

tions that incorporate any required changes.

a. The Director shall return to the applicant 1 set of
final construction drawings and specifications with
the Department’s approval stamp to be retained
onsite during construction;

b.  The Director shall retain for permanent state record
1 set of final construction drawings and specifica-
tions with the Department’s approval stamp; and

c. The Director shall retain for use by the Department
during construction the 3rd set of final construction
drawings and specifications with the Department’s
approval stamp.

The Director shall impose conditions and limitations that

the Director deems necessary to safeguard human life and

property. Examples of the conditions of approval include
but are not limited to:

a. The applicant shall not cover the foundation or abut-
ment with the material of the dam until the Depart-
ment has been given notice and a reasonable time to
inspect and approve them.

b.  The applicant shall start construction within 1 year
from the date of approval.

c. The applicant shall maintain a safe storage level for
an existing dam being reconstructed, repaired,
enlarged, altered, or breached.

F. An approval to construct a new dam or repair, enlarge, alter,
breach, or remove an existing dam is valid for 1 year.

1.

2.

December 31, 2013

If construction does not begin within 1 year, the approval
is void.

Upon written request and good cause shown by the
owner, the time for commencing construction may be
extended. An applicant shall not start construction before
the Director reviews the application for changes and
grants approval.

Historical Note

New Section adopted by final rulemaking at 6 A.A.R.

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1208. Application to Construct, Reconstruct, Repair,

Enlarge, or Alter a High or Significant Hazard Potential Dam

A. An application package to construct, reconstruct, repair,
enlarge, or alter a high or significant hazard potential dam
shall include the following prepared by or under the supervi-
sion of an engineer as defined in R12-15-1202(11):

1.

2.

3.

10.

A completed application filed in duplicate on forms pro-
vided by the Director.

A design information summary or checklist of items pre-
pared in duplicate on forms provided by the Director.

An initial application fee based on the total estimated
project cost and computed in accordance with A.R.S. §
45-1204 and R12-15-104(A)(7).

A detailed estimate of project costs. Project costs are all
costs associated with construction of the dam and appur-
tenant works including preliminary investigations and
surveys, engineering design, supervision of construction,
and any other engineering costs.

Two complete sets of construction drawings as prescribed
in R12-15-1215(1).

Two complete sets of construction specifications as pre-
scribed in R12-15-1215(2).

An engineering design report that includes information
needed to evaluate all aspects of the design of the dam
and appurtenances, including references with page num-
bers to support any assumptions used in the design, as
prescribed in R12-15-1215(3). The engineering design
report shall recommend a safe storage level for existing
dams being reconstructed, repaired, enlarged, or altered.
A construction quality assurance plan describing all
aspects of construction supervision.

A description of the use for the impounded or diverted
water, proof of a right to appropriate, and a permit to
store water as prescribed in A.R.S. §§ 45-152 and 45-161.
A long-term budget plan and evidence of financing, pre-
pared using customary accounting principles, that
demonstrate that the applicant has the financial capability
to construct, operate, and maintain the dam in a safe man-
ner. If the applicant does not have evidence that can be
verified by an independent audit of the financial capabil-
ity to construct, operate, and maintain the dam in a safe
manner, the Director may require a performance bond for
the entire cost of the proposed construction work.

B. The following may be submitted with the application or during
construction.

1.
2.

3.

An emergency action plan as prescribed in R12-15-1221.
An operation and maintenance plan to accomplish the
annual maintenance.

An instrumentation plan regarding instruments that eval-
uate the performance of the dam.

Historical Note

New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2). Amended by
exempt rulemaking at 16 A.A.R. 1205, effective June 15,
2010 (Supp. 10-2). Amended by exempt rulemaking at 16
A.AR. 1950, effective September 10, 2010 (Supp. 10-3).
Amended by final rulemaking at 17 A.A.R. 659, effective

June 4, 2011 (Supp. 11-2).

R12-15-1209. Application to Breach or Remove a High or Sig-

nificant Hazard Potential Dam

A. An applicant shall excavate the dam down to the level of the
natural ground at the maximum section. Upon approval of the
Director, additional breaches may be made. This provision
shall not be construed to require more than total removal of the
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dam regardless of the flood magnitude. The breach or breaches

shall be of sufficient width to pass the greater of:

1. The 100 year flood at a depth of less than 5 feet, or

2. The 100 year flood at a normal flood depth of not more
than 2 feet at a distance of 2,000 feet downstream of the
dam.

The sides of each breach shall be excavated to a slope ratio

that is stable and not steeper than 1 horizontal to 1 vertical.

Each breach shall be designed to prevent silt that has previ-

ously been deposited on the reservoir bottom and the exca-

vated material from the breach from washing downstream.

Before breaching the dam, the reservoir shall be emptied in a

controlled manner that will not endanger lives or damage

downstream property. The applicant shall obtain approval
from the Director for the method of breaching or removal.

An application package to breach or remove a high or signifi-

cant hazard potential dam shall include the following prepared

by or under the supervision of an engineer as defined in R12-

15-1202(11).

1. The construction drawing or drawings for the breach or
removal of a dam, including the location, dimensions,
and lowest elevation of each breach.

2. A long-term budget plan and evidence of financing, pre-
pared using customary accounting principles, that
demonstrate that the applicant has the financial capability
to breach or remove the dam in a safe manner. If the
applicant does not have evidence that can be verified by
an independent audit of the financial capability to breach
or remove the dam in a safe manner, the Director may
require a performance bond for the entire cost of the pro-
posed construction work.

3. A construction quality assurance plan describing all
aspects of construction supervision.

Reduction of a high or significant downstream hazard poten-

tial dam to nonjurisdictional size may be approved by letter

under the following circumstances:

1. The owner shall submit a completed application form and
construction drawings for the reduction and the appropri-
ate specifications, prepared by or under the supervision of
an engineer as defined in R12-15-1202(11).

2. The construction drawings and specifications shall con-
tain sufficient detail to enable a contractor to bid on and
complete the project.

3. The plans shall comply with all requirements of this Sec-
tion except that the breach is not required to be to natural
ground.

4. Upon completion of an alteration to nonjurisdictional
size, the engineer shall file as constructed drawings and
specifications with the Department.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1210. Application to Construct, Reconstruct, Repair,
Enlarge, Alter, Breach, or Remove a Low Hazard Potential
Dam

A

Supp. 13-4

An application package to construct, reconstruct, repair,

enlarge, or alter a low hazard potential dam shall include the

following prepared by or under the supervision of an engineer

as defined in R12-15-1202(11):

1. A completed application filed in duplicate on forms pro-
vided by the Director.

2. An initial application fee based on the total estimated
project cost, computed in accordance with A.R.S. § 45-
1204 and R12-15-104(A)(7).

Page 64

3. A detailed estimate of project costs. Project costs are all
costs associated with construction of the dam and appur-
tenant works, including preliminary investigations and
surveys, engineering design, supervision of construction,
and any other engineering costs.

4. The seal and signature of the responsible engineer in
accordance with A.A.C. R4-30-304.

5. A statement by the responsible engineer that classifies the
dam as low hazard in accordance with R12-15-1206(B).
The responsible engineer shall submit a map of the area
that would be inundated by failure or improper operation
of the dam. The responsible engineer shall demonstrate
that failure or improper operation of the dam would be
unlikely to result in:

a. Loss of human life. The demonstration may be
based on an emergency action plan for persons who
may be in the area of inundation;

b.  Significant incremental adverse consequences; or

c. Significant intangible losses, as defined in R12-15-
1202(21) and identified and evaluated by a public
natural resource management or protection agency.

6. Two complete sets of construction drawings as prescribed
by R12-15-1215(1).

7. Two complete sets of construction specifications as pre-
scribed by R12-15-1215(2).

8. An engineering design report that includes information
needed to evaluate all aspects of the design of the dam
and appurtenances, including references with page num-
bers to support any assumptions used in the design, as
prescribed in R12-15-1215(3).

9. A description of the use for the impounded or diverted
water, proof of a right to appropriate, and a permit to
store water as prescribed in A.R.S. §8 45-152 and 45-161.

10. A construction quality assurance plan clearly describing
all aspects of construction supervision.

11. A long-term budget plan and evidence of financing, pre-
pared using customary accounting principles, that
demonstrate that the applicant has the financial capability
to construct, operate, and maintain the dam in a safe man-
ner. If the applicant does not have evidence that can be
verified by an independent audit of the financial capabil-
ity to construct, operate, and maintain the dam in a safe
manner, the Director may require a performance bond for
the entire cost of the proposed construction work.

An application package for the breach or removal of a low

hazard potential dam shall include the following:

1. A completed application filed in duplicate on forms pro-
vided by the Director that contains the following informa-
tion:

a. The name and address of the owner of the dam or the
agent of the owner.

b. A description of the proposed removal.

c. The proposed time for beginning and completing the
removal.

2. An initial application fee based on the total estimated
project cost and computed in accordance with A.R.S. §
45-1204 and R12-15-104(A)(7).

3. A statement by the responsible engineer demonstrating
both of the following:

a. That the dam will be excavated to the level of natu-
ral ground at the maximum section; and

b. That the breach or breaches will be of sufficient
width to pass the greater of:

i.  The 100 year flood at a depth of less than 5
feet, or
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ii. The 100 year flood at a normal flood depth of
not more than 2 feet at a distance of 2,000 feet
downstream of the dam,

iii. Subsection (B)(3)(b) shall not be construed to
require more than a total removal of the dam
regardless of flood magnitude.

c. That the sides of the breach will be excavated to a
slope ratio that is stable and not steeper than 1 hori-
zontal to 1 vertical.

4. A detailed estimate of project costs. Project costs are all
costs associated with the removal of the dam and appurte-
nant works, including preliminary investigations and sur-
veys, engineering design, supervision of removal, and
any other engineering costs.

An applicant intending to reduce a low hazard potential dam to

nonjurisdictional size shall submit a written notice to the

Director at least no less than 60 days before the date that con-

struction begins.

Within 45 days after receipt of a complete application package

as prescribed by subsection (A) or (B), the Director shall

either:

1. Determine that the dam falls within the low hazard poten-
tial classification, or

2. Issue a written notice that the dam does not fall within the
low hazard potential classification.

The Director’s determination that the proposed dam does not

fall within the low hazard classification is an appealable

agency action and subject to administrative and judicial review

under A.R.S. Title 41, Chapter 6, Article 10.

Upon completion of construction, the owner shall notify the

Department in writing. The owner shall not use the dam or res-

ervoir before issuance of a license unless the Director issues

written approval.

Within 90 days after completing construction, reconstruction,

repair, enlargement, or alteration of a low hazard potential

dam, the owner shall file the following:

1. An affidavit showing the actual cost of construction,
reconstruction, repair, enlargement, or alteration of the
dam. The owner shall submit a detailed accounting of the
costs, including all engineering costs.

2. An additional fee or refund request computed in accor-
dance with A.R.S. § 45-1209 and R12-15-104(A)(7),
based on the actual cost of construction, reconstruction,
repair, enlargement, or alteration.

3. A brief completion report summarizing the salient fea-
tures of the project, including a description of the causes
for any changes or deviations from the approved applica-
tion package prepared by the engineer who supervised the
construction, in accordance with A.R.S. Title 32, Chapter
1. The engineer shall indicate:

a. That the dam has been designed and constructed in
compliance with basic principles of dam construc-
tion currently being practiced in the industry;

b. That the dam as constructed has structural integrity
and flood routing capacity consistent with its hazard
potential classification; and

c. That the as constructed drawings and the report
accurately represent the construction of the dam.

4.  As constructed drawings prepared and sealed by the engi-
neer who supervised the construction. The owner and the
engineer shall maintain a record of the drawings.

Upon receiving the Director’s written approval, the owner may

operate the dam and appurtenant works. Within 30 days after

receipt of the information in subsection (G), the Director shall
issue to the owner either a license or a notice that the dam and
appurtenant works shall not be operated because the dam and

appurtenant works do not qualify as low hazard or were not

built according to the submitted design. The license shall

include conditions of operation, including:

1. The safe storage level of the reservoir,

2. A requirement that the dam be operated and maintained
so that it does not constitute a danger to human life and
property,

3. A requirement that the conditions resulting in the low
hazard classification be maintained throughout the life of
the dam, and

4. A requirement that the owner demonstrate in writing the
low hazard classification in the manner prescribed by
subsection (A)(5) every five years.

Within 90 days after completing removal of a low hazard

potential dam, the owner shall file the following. The Director

shall remove the dam from jurisdiction upon approval of the
submittal.

1. An affidavit showing the actual cost of removal of the
dam. The owner shall submit a detailed accounting of the
costs, including all engineering costs.

2. An additional fee or refund request computed in accor-
dance with A.R.S. § 45-1204 and R12-15-104(A)(7),
based on the actual cost of removal.

3. A brief completion report, including a description of the
causes for any changes or deviations from the approved
application package prepared by the engineer who super-
vised the construction, in accordance with A.R.S. Title
32, Chapter 1. The engineer shall certify that the as
removed drawings and the report accurately represent the
actual removal of the dam.

4. As-removed drawings prepared and sealed by the engi-
neer who supervised the removal. The owner and the
engineer shall maintain a record of the drawings.

An owner shall immediately commence repairs necessary to
safeguard human life and property and prevent failure and
improper operation of a low hazard potential dam. The owner
shall notify the Department as soon as reasonably possible and
in all cases within 10 days of commencing the required
repairs.

Historical Note

New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2). Amended by
final rulemaking at 13 A.A.R. 3022, effective October 6,
2007 (Supp. 07-3). Amended by exempt rulemaking at 16

A.AR. 1205, effective June 15, 2010 (Supp. 10-2).

Amended by exempt rulemaking at 16 A.A.R. 1950,
effective September 10, 2010 (Supp. 10-3). Amended by
final rulemaking at 17 A.A.R. 659, effective June 4, 2011

(Supp. 11-2).

R12-15-1211. Application to Construct, Reconstruct, Repair,
Enlarge, Alter, Breach, or Remove a Very Low Hazard Poten-
tial Dam

A.
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An application package to construct, reconstruct, repair,

enlarge, or alter a very low hazard potential dam shall include

the following prepared by an engineer or a person under the
supervision of an engineer as defined in R12-15-1202(11):

1. A completed application filed in duplicate on forms pro-
vided by the Director that contains the following informa-
tion:

a.  The name and address of the owner of the dam or the
agent of the owner.

b. The location, type, size, and height of the proposed
dam and appurtenant works.

c. The storage capacity of the reservoir associated with
the proposed dam.

Supp. 13-4
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d. The proposed time for beginning and completing F.
construction.

e. A description of the use for the impounded or
diverted water and proof of a right to impound that
water. G

2. The means, plans, and specifications by which the stream
or body of water is to be dammed, by-passed, or con-
trolled during construction.

3. Maps, drawings, and specifications of the proposed dam.

4. An initial application fee based on the total estimated
project cost and computed in accordance with A.R.S. §
45-1204 and R12-15-104(A)(7).

5. A detailed estimate of project costs. Project costs are all
costs associated with construction of the dam and appur-
tenant works, including preliminary investigations and
surveys, engineering design, supervision of construction,
and any other engineering costs.

6. A statement by the responsible engineer that classifies the
dam as very low hazard in accordance with R12-15-
1206(B). The responsible engineer shall submit a map of
the area that would be inundated by failure or improper
operation of the dam. The responsible engineer shall
demonstrate that failure or improper operation would be
unlikely to result in:

a. Loss of human life. The demonstration may be
based on an emergency action plan for persons who
may be in the area of inundation;

b.  Significant incremental adverse consequences; or

c. Significant intangible losses, as defined in R12-15-
1202(21) and identified and evaluated by a public
natural resource management protection agency,
because the dam has a size classification of either
small or intermediate under R12-15-1206(A) and H.
any release would be limited to the 100 year flood-
plain or property owned or controlled by the dam
owner under long-term lease.

7. The seal and signature of the responsible engineer in
accordance with A.R.S. Title 32, Chapter 1.

8.  The drawings required by subsection (A)(3) shall include
a plan view and maximum section of the dam; the outlet
works; and the spillway plan, profile, and cross section.

9. The specifications required by subsection (A)(3) shall
include the construction materials, testing criteria, and
installation techniques.

The Director may make other requirements for drawings and

specifications for the proposed repair or alteration of a very

low hazard potential dam. In determining other requirements,

the Director shall consider the size and extent of the repair or .

alteration, the portions of the dam that will be repaired or

altered, and whether the requirements elicit a description of

the proposed construction work that is adequate to allow the

Director to evaluate the repair or alteration.

An owner intending to breach, remove, or reduce a very low

hazard potential dam to nonjurisdictional size shall submit J.

written notice to the Director at least 60 days before the date

that construction begins.

After receipt of a complete application package as prescribed

by subsection (A), the Director shall either:

1. Determine that the dam falls within the very low hazard
classification and approve the application in writing; or K.

2. Issue a written notice that the dam does not fall within the
very low hazard classification.

The Director’s determination that the proposed dam does not

fall within the very low hazard classification is an appealable

agency action and subject to administrative and judicial review

under A.R.S. Title 41, Chapter 6, Article 10.
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Upon completion of construction, the owner shall notify the

Department in writing. The owner shall not use the dam and

reservoir before receipt of a license unless the Director issues

written approval.

Within 90 days after completion of the construction, recon-

struction, repair, enlargement, or alteration of a very low haz-

ard potential dam, the owner shall file the following:

1. An affidavit showing the actual cost of construction,
reconstruction, repair, enlargement, or alteration of the
dam. The owner shall submit a detailed accounting of the
costs, including all engineering costs.

2. An additional fee or refund request computed in accor-
dance with A.R.S. § 45-1209 and R12-15-104(A)(7),
based on the actual cost of construction, reconstruction,
repair, enlargement, or alteration.

3. A brief completion report summarizing the salient fea-
tures of the project, including a description of the causes
for any changes or deviations from the approved applica-
tion package prepared by the engineer who supervised the
construction in accordance with A.R.S. Title 32, Chapter
1. The report shall include:

a. That the dam has been designed and constructed in
compliance with basic principles of dam construc-
tion currently being practiced in the industry;

b. That the dam as constructed has structural integrity
and flood routing capacity consistent with its hazard
potential classification; and

c. That the as constructed drawings and the report
accurately represent the construction of the dam.

4.  As constructed drawings prepared by the engineer who
supervised the construction. The owner and the engineer
shall maintain a record of the drawings.

Within 30 days after receipt of the information in subsection
(G), the Director shall issue to the owner either a license or a
notice that the dam and appurtenant works shall not be oper-
ated because the dam and appurtenant works do not qualify as
very low hazard or were not built according to the submitted
design. Upon receiving the Director’s written approval, the
owner may operate the dam and appurtenant works. The
license shall include conditions of operation, including:

1. The safe storage level of the reservoir,

2. A requirement that the conditions resulting in the very
low hazard classification be maintained throughout the
life of the dam, and

3. A requirement that the owner demonstrate in writing the
very low hazard classification in the manner prescribed
by subsection (A)(6) every five years.

An owner shall immediately commence repairs necessary to
safeguard human life and property and prevent failure or
improper operation of a very low hazard potential dam. The
owner shall notify the Department as soon as reasonably possi-
ble and in all cases within 10 days of commencing the required
repairs.
The Department may periodically inspect construction to con-
firm that it is proceeding according to the approved design and
that proper construction quality assurance is being exercised
by the owner’s engineer. The owner, or the owner’s engineer
under the direction of the owner, shall remedy any unsatisfac-
tory condition using the contractor.

The owner shall provide the Department access to the dam site

for purposes of inspecting all phases of construction, including

the foundation, embankment and concrete placement, inspec-
tion and test records, and mechanical installations.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2). Amended by
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exempt rulemaking at 16 A.A.R. 1205, effective June 15,

2010 (Supp. 10-2). Amended by exempt rulemaking at 16

A.AR. 1950, effective September 10, 2010 (Supp. 10-3).

Amended by final rulemaking at 17 A.A.R. 659, effective
June 4, 2011 (Supp. 11-2).

R12-15-1212. Construction of a High, Significant, or Low Haz-

ard Potential Dam

A. Before commencement of construction activities, the owner
shall invite to a pre-construction conference all involved regu-
latory agencies, the prime contractor, and all subcontractors.
At this meeting the Department shall identify, to the extent
possible, the key construction stages at which an inspection
will be made. At least 48 hours before each key construction
stage identified for inspection, the owner or the owner’s engi-
neer shall provide notice to the Department.

B. The owner and the owner’s engineer shall oversee construc-
tion of a new dam or reconstruction, repair, enlargement, alter-
ation, breach, or removal of an existing dam. Failure to
perform the work in accordance with the construction draw-
ings and specifications approved by the Director renders the
approval revocable. The owner’s engineer shall exercise pro-
fessional judgment independent of the contractor.

C. A professional engineer with proficiency in engineering and
knowledge of dam technology shall supervise or direct the
supervision of construction in accordance with the construc-
tion quality assurance plan.

D. The owner’s engineer shall submit summary reports of con-
struction activities and test results according to a schedule
approved by the Department.

E. The owner shall immediately report to the Department any
condition encountered during construction that requires a devi-
ation from the approved plans and specifications.

F.  The owner shall promptly submit a written request for
approval of any necessary change and sufficient information to
justify the proposed change. The owner shall not commence
construction without the written approval of the Director
unless the change is a minor change. A minor change is a
change that complies with the requirements of this Article and
provides equal or better safety performance.

G. Upon completion of construction, the owner shall notify the
Department in writing. The Department shall make a final
inspection. The owner shall correct any deficiencies noted
during the inspection.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1213. Completion Documents for a Significant or High
Hazard Potential Dam
Within 90 days after completion of the construction or removal
work for a significant or high hazard potential dam and final inspec-
tion by the Department, the owner shall file the following:
An affidavit showing the actual cost of the construction.
The owner shall submit a detailed accounting of the costs,
including all engineering costs.

2. An additional fee or refund request based on the actual
cost of the construction, computed in accordance with
A.R.S. § 45-1209 and R12-15-104(A)(7).

3. One set of full sized as constructed drawings prepared
and sealed by the engineer who supervised the construc-
tion. If changes were made during construction, the
owner shall file supplemental drawings showing the dam
and appurtenances as actually constructed.

4. Construction records, including grouting, materials test-
ing, and locations and baseline readings for permanent
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bench marks and instrumentation, initial surveys, and
readings.

5. Photographs of construction from exposure of the foun-
dation to completion of construction.

6. A brief completion report summarizing the salient fea-
tures of the project, including a description of the causes
for any changes or deviations from the approved draw-
ings and specifications that were made during the con-
struction phase.

7. A schedule for filling the reservoir, specifying fill rates,
water level elevations to be held for observation, and a
schedule for inspecting and monitoring the dam. The
owner shall monitor the dam monthly during the first fill-
ing.

8. An operating manual for the dam and its appurtenant
structures. The operating manual shall include a process
for safety inspections prescribed in R12-15-1219. The
operating manual shall include schedules for surveillance
activities and baseline information for any installed
instrumentation as follows:

a. The frequency of monitoring,

b. The data recording format,

c. A graphical presentation of data, and

d.  The person who will perform the work.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2). Amended by
exempt rulemaking at 16 A.A.R. 1205, effective June 15,
2010 (Supp. 10-2). Amended by exempt rulemaking at 16
A.AR. 1950, effective September 10, 2010 (Supp. 10-3).
Amended by final rulemaking at 17 A.A.R. 659, effective
June 4, 2011 (Supp. 11-2).

R12-15-1214. Licensing

A. Upon review and approval of the documents filed under R12-
15-1213 and finding that the construction at the dam has been
completed in accordance with the approved plans and specifi-
cations and finding that the dam is safe, the Director shall
issue a license. The license shall specify the safe storage level
for the reservoir and shall specify conditions for the safe oper-
ation of the dam. The dam and reservoir shall not be used
before issuance of a license unless the Director issues written
approval. Procedures for issuance of a license for low and very
low hazard potential dams are prescribed in R12-15-1210(H)
and R12-15-1211(H), respectively.

B. A new license shall be issued in the following instances:
1. Upon change of ownership of a dam.
2. Upon change of the safe storage level.
3. Upon expiration of time to appeal a notice issued under

R12-15-1223(B).
4. Upon expiration of time to appeal an order issued by the
Director under R12-15-1223(D).

5. Upon expiration of time to appeal an order of a court.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1215. Construction Drawings, Construction Specifica-
tions, and Engineering Design Report for a High, Significant, or
Low Hazard Potential Dam
The owner and engineer are responsible for complete and adequate
design of a dam and for including in the application all aspects of
the design pertaining to the safety of the dam.
1. Construction Drawing Requirements. The construction
drawings required by R12-15-1208(5), R12-15-
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1209(E)(1), and R12-15-1210(A)(6) shall include the fol-
lowing:

a.

b.

Supp. 13-4

The seal and signature of the responsible engineer in
accordance with A.A.C. R4-30-304.

One or more topographic maps of the dam, spillway,
outlet works, and reservoir on a scale large enough
to accurately locate the dam and appurtenances,
indicate cut and fill lines, and show the property
lines and ownership status of the land. Contour
intervals shall be compatible with the height and size
of the dam and its appurtenances and shall show
design and construction details.

A reservoir area and capacity curve that reflect area
in acres and capacity in acre-feet in relation to depth
of water and elevation in the reservoir. The construc-
tion drawings shall show the spillway invert and top
of dam elevations. The construction drawings shall
also show the reservoir volume and space functional
allocations. The construction drawings may include
alternate scales as required for the owner’s use.
Spillway and outlet works rating curves and tables at
a scale or scales that allow determination of dis-
charge rate in cubic feet per second at both low and
high flows as measured by depth of water passing
over the spillway control section.

A location map showing the dam footprint and all
exploration drill holes, test pits, trenches, adits, bor-
row areas, and bench marks with elevations, refer-
ence points, and permanent ties. This map shall use
the same vertical and horizontal control as the topo-
graphic map.

Geologic information including 1 or more geologic
maps, profile along the centerline, and other perti-
nent cross sections of the dam site, spillway or spill-
ways, and appurtenant structures, aggregate and
material sources, and reservoir area at 1 or more
scales compatible with the site and geologic com-
plexity, showing logs of exploration drill holes, test
pits, trenches, and adits.

One or more plans of the dam to delineate design
and construction details.

Foundation profile along the dam centerline at a true
scale where the vertical scale is equal to the horizon-
tal scale, showing the existing ground and proposed
finished grade at cut and fill elevations, including
anticipated geologic formations. The foundation
profile shall include any proposed grout and drain
holes.

Profile and a sufficient number of cross sections of
the dam to delineate design and construction details.
The drawings shall illustrate and show dimensions
of camber, details of the top, core zone, interior fil-
ters and drains, and other zone details. The profile of
the dam may be drawn to different horizontal and
vertical scales if required for detail. A maximum
section of the dam shall be drawn to a true scale,
where the vertical scale is equal to the horizontal
scale. The outlet conduit may be shown on the maxi-
mum section if this is typical of the proposed con-
struction.

One or more dam foundation plans showing excava-
tion grades and cut slopes with any proposed foun-
dation preparation, grout and drain holes, and
foundation dewatering requirements.

Plan, profile, and details of the outlet works, includ-
ing the intake structure, the gate system, conduit,
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trashrack, conduit filter diaphragm, conduit concrete
encasement, and the downstream outlet structure.
The drawings shall include all connection and struc-
tural design details.

Plan, profile, control section, and cross sections of
the spillway, including details of any foundation
preparation, grouting, or concrete work that is
planned. A complex control structure, a concrete
chute, or an energy dissipating device for a terminal
structure shall include both hydraulic and structural
design details.

Hydrologic data, drainage area and flood routing,
and diversion criteria.

Construction Specification Requirements. The construc-
tion specifications required by R12-15-1208(6) and R12-
15 1210(A)(7) shall include the following:

The seal and signature of the responsible engineer in

accordance with A.A.C. R4-30-304.

The statement that the construction drawings and

specifications shall not be materially changed with-

out the prior written approval of the Director.

A detailed description of the work to be performed

and a statement of the requirements for the various

types of materials and installation techniques that
will enter into the permanent construction.

The statement that construction shall not be consid-

ered complete until the Director has approved the

construction in writing.

The statement that the owner’s engineer shall con-

trol the quality of construction.

The following construction information:

i.  All earth and rock material descriptions, place-
ment criteria, and construction requirements for
all elements of the dam and related structures.

ii. All concrete, grout, and shotcrete material and
mix descriptions, placement and consolidation
criteria, temperature controls, and construction
requirements for all elements of the dam and
related structures.

iii. Material criteria and material testing, cleaning,
and treatment. If foundation or curtain grouting
is required, the specifications shall describe the
type of grout, grouting method, special equip-
ment necessary, recording during grouting, and
foundation monitoring to avoid disturbance
from grouting.

iv. All materials testing that will be performed by
the contractor for pre-qualification of materials,
including special performance testing, such as
water pressure tests in conduits. The Director
shall accept materials that are pre-tested suc-
cessfully and constructed in-place in accor-
dance with specifications.

v. A plan for control or diversion of surface water
during construction. The design engineer may
determine frequency of storm runoff to be con-
trolled during construction, commensurate with
the risk of economic loss during construction.

vi. Criteria for blast monitoring and acceptable
blast vibration levels, including particle veloci-
ties for the dam and other critical appurte-
nances. Monitoring equipment and monitoring
locations shall be specified.

vii. Instrumentation material descriptions, place-
ment criteria, and construction requirements
and a statement that instrumentation shall be
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installed by experienced speciality subcontrac-
tors.

3. Engineering Design Report Requirements. The engineer-
ing design report required by R12-15-1208(7) and R12-
15-1210(A)(8) shall include the following:

a.

b.

December 31, 2013

The seal and signature of the responsible engineer in
accordance with A.A.C. R4-30-304.

The classification under R12-15-1206 of the pro-
posed dam, or for the proposed enlargement of an
existing dam or reservoir.

Hydrologic considerations, including calculations
and a summary table of data used in determining the
required emergency spillway capacity and free-
board, and design of any diversion or detention
structures. The design report shall include input and
output listings on both hard copy and computer dis-
kette.

Hydraulic characteristics, engineering data, and cal-
culations used in determining the capacities of the
outlet works and emergency spillway. The design
report shall include input and output listings on both
hard copy and computer diskette.

Geotechnical investigation and testing of the dam
site and reservoir basin. Results and analysis of sub-
surface investigations, including logs of test borings
and geologic cross sections.

Guidelines and criteria for blasting to be used by the
contractor in preparing the blasting plan.

Details of the plan for control or diversion of surface
water during construction.

Details of the dewatering plan for subsurface water
during construction.

Testing results of earth and rock materials, including
the location of test pits and the logs of these pits.
Discussion and design of the foundation blanket
grouting, grout curtain, and grout cap based on foun-
dation stability and seepage considerations.
Calculations and basic assumptions on loads and
limiting stresses for reinforced concrete design. The
design report shall include input and output listings
on both hard copy and computer diskette.

A discussion and stability analysis of the dam
including appropriate seismic loading, safety fac-
tors, and embankment zone strength characteristics.
Analyses shall include both short-term and long-
term loading on upstream and downstream slopes.
The design report shall include input and output list-
ings on both hard copy and computer diskette.

A discussion of seismicity of the project area and
activity of faults in the vicinity. The design report
shall use both deterministic and statistical methods
and identify the appropriate seismic coefficient for
use in analyses.

Discussion and design of the cutoff trench based on
seepage and other considerations.

Permeability characteristics of foundation and dam
embankment materials, including calculations for
seepage quantities through the dam, the foundation,
and anticipated in the internal drain system. The
design report shall include input and output listings
on both hard copy and computer diskette. The
design report shall include copies of any flow nets
used.

Discussion and design of internal drainage based on
seepage quantity calculations. The design report
shall include instrumentation necessary to monitor

the drainage system and filter design calculations for
protection against piping of foundation and embank-
ment.

Erosion protection against waves and rainfall runoff
for both the upstream and downstream slopes, as
appropriate.

Discussion and design of foundation treatment to
compensate for geological weakness in the dam
foundation and abutment areas and in the spillway
foundation area.

Post-construction vertical and horizontal movement
systems.

Discussion of foundation conditions including the
potential for subsidence, fissures, dispersive soils,
collapsible soils, and sink holes.

Historical Note

New Section adopted by final rulemaking at 6 A.A.R.

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1216. Design of a High, Significant, or Low Hazard
Potential Dam
A. General Requirements.

1. Emergency Spillway Requirements. An applicant shall:

a.

Construct each spillway in a manner that avoids
flooding in excess of the flooding that would have
occurred in the same location under the same condi-
tions before construction. The owner of a dam shall
demonstrate that a spillway discharge would not
result in incremental adverse consequences. In
determining whether a spillway discharge of a dam
would result in incremental adverse consequences,
the Director shall evaluate whether the owner has
taken any or all of the following actions: issuing
public notice to downstream property owners, com-
plying with flood insurance requirements, adopting
emergency action plans, conducting mock flood
drills, acquiring flow easements or other acquisi-
tions of real property, or other actions appropriate to
safeguard the dam site and flood channel.

Include a control structure to avoid head cutting and
lowering of the spillway crest for spillways exca-
vated in soils or soft rock. In the alternative, the
design may provide evidence acceptable to the
Director that erosion during the inflow design flood
will not result in a sudden release of the reservoir.
Provide each spillway and channel with a minimum
width of 10 feet and suitable armor to prevent ero-
sion during the discharge resulting from the inflow
design flood.

Ensure that downstream spillway channel flows do
not encroach on the dam unless suitable erosion pro-
tection is constructed.

Ensure that each spillway, in combination with out-
lets, is able to safely pass the peak discharge flow
rate, as calculated on the basis of the inflow design
flood.

Not construct bridges or fences across a spillway
unless the construction is approved in writing by the
Director. The Director’s approval may include con-
ditions regarding the design and operation of the
spillway and fencing, based on safety concerns.

Not use a pipe or culvert as an emergency spillway
unless the Director approves the use following
review of the dam design and site characteristics.

2. Inflow Design Flood Requirements
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Unless directed otherwise in writing by the Director,

the inflow design flood requirements for determin-

ing the spillway minimum capacity are stated in

Table 4.

As an alternative to the requirements prescribed in

Table 4, the Director may accept an inflow design

flood determined by an incremental damage assess-

ment study, based on the relative safety of the alter-
natives.

The Director may accept site-specific probable max-

imum precipitation studies in determination of the

inflow design flood.

An applicant shall ensure that the total freeboard is

the largest of the following:

i.  The sum of the inflow design flood maximum
water depth above the spillway crest plus wave
run up.

ii. The sum of the inflow design flood maximum
water depth above the spillway crest plus 3
feet.

iii. A minimum of 5 feet.

3. Outlet Works Requirements. An applicant shall ensure
that a dam has a low level outlet works that:

a.

Supp. 13-4

Is capable of draining the reservoir to the sediment
pool level. A low level outlet works for a high or
significant hazard potential dam shall be a minimum
of 36 inches in diameter. A low level outlet works
for a low hazard potential dam shall be a minimum
of 18 inches in diameter.

For a high or significant hazard potential dam, has
the capacity to evacuate 90% of the storage capacity
of the reservoir within 30 days, excluding reservoir
inflows.

Has a filter diaphragm or other current practice mea-
sures to reduce the potential for piping along the
conduit.

Has accessible outlet controls when the spillway is
in use.

Has an emergency manual override system or can be
operated manually.

Is constructed of materials appropriate for loading
condition, seismic forces, thermal expansion, cavita-
tion, corrosion, and potential abrasion. The applicant
shall not use corrugated metal pipes or other thin-
walled pipes except as a form for a cast-in-place
concrete conduit. The applicant shall construct out-
let conduits of cast-in-place reinforced concrete. The
applicant shall design each outlet to maintain water
tightness. The applicant shall construct each outlet
to prevent the occurrence of piping adjacent to the
outlet.

Has an operating or guard gate on the upstream end
of any gated outlet.

Has an outlet conduit near the base of 1 of the abut-
ments on native bedrock or other competent mate-
rial. The applicant shall support the entire length of
the conduit on foundation materials of uniform den-
sity and consistency to prevent adverse differential
settlement.

Has an upstream valve or gate capable of controlling
the discharge through all ranges of flow on any
gated outlet conduit.

Has a trashrack designed for a minimum of 25% of
the reservoir head to which it would be subjected if
completely clogged at the upstream end of the out-
let.
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k.

Has an air vent pipe just downstream of the control
gate. The applicant shall include a blow-off valve at
or near the downstream toe of the dam for an outlet
conduit that is connected directly to a distribution
system.

Has an outlet conduit designed for internal pressure
equal to the full reservoir head and for superimposed
embankment loads, acting separately.

4. Dam Site And Reservoir Area Requirements

a.

An applicant shall demonstrate that reservoir storage
during the inflow design flood will not result in
incremental adverse consequences and that the
design will not result in the inundation or wave dam-
age of properties within the reservoir, except
marina-type structures, during the inflow design
flood. In determining whether a discharge will result
in incremental adverse consequences, the Director
shall evaluate whether the owner has taken any or all
of the following actions: issuing public notice to
upstream affected property owners, complying with
flood insurance requirements, adopting emergency
action plans, conducting mock flood drills, acquiring
flood easements or other acquisitions of real prop-
erty, or other actions appropriate to safeguard the
dam site and reservoir. Permanent habitations are
not allowed within the reservoir below the spillway
elevation.

The applicant shall clear the reservoir storage area of
logs and debris.

The applicant shall place borrow areas a safe dis-
tance from the upstream toe and the downstream toe
of the dam to prevent a piping failure of the dam.
The applicant shall keep the top of the dam and
appurtenant structures accessible by equipment and
vehicles for emergency operations and maintenance.

5. Geotechnical Requirements

a.

The applicant shall provide an evaluation of the
static stability of the foundation, dam, and slopes of
the reservoir rim and demonstrate that sufficient
material is available to construct the dam as
designed.

The applicant shall not construct a dam on active
faults, collapsible soils, dispersive soils, sink holes,
or fissures, unless the applicant demonstrates that
the dam can safely withstand the anticipated offset
or other unsafe effects on the dam.

6. Seismic Requirements

a.

The applicant shall submit a review of the seismic or
earthquake history of the area around the dam within
a radius of 100 miles to establish the relationship of
the site to known faults and epicenters. The review
shall include any known earthquakes and the epicen-
ter locations and magnitudes of the earthquakes.
The applicant shall identify the location of active or
potentially active faults that have experienced Holo-
cene or Late Pleistocene displacement within a
radius of 100 miles of the site.

For a high or significant hazard potential dam, the
applicant shall design the dam to withstand the max-
imum credible earthquake.

For a low hazard potential dam, the applicant shall
use probabilistic or deterministic methods to deter-
mine the design earthquake. The magnitude of the
design earthquake shall vary with the size of the
dam, site condition, and specific location.

B. Embankment Dam Requirements.
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Geotechnical Requirements. Table 5 states minimum fac-
tors of safety for embankment stability under various
loading conditions. For an embankment dam an applicant
shall provide a written analysis of minimum factors of
safety for stability.

a.

The analysis of minimum factors of safety shall
include the effects of anisotropy on the phreatic sur-
face position by using a ratio of horizontal permea-
bility to vertical permeability of at least 10. The
Director may require ratios of up to 100 if the mate-
rial types and construction techniques will cause
excessive stratification.

The applicant shall use tests modeling the conditions
being analyzed to determine the strengths used in the
stability analysis. The stability analysis shall include
total and effective stress strengths appropriate for
the different material zones and conditions analyzed.
The stability analysis shall use undrained strengths
or strength parameters for all saturated materials.
The applicant shall perform an analysis of the
upstream slope stability for a partial pool with
steady seepage considering the reservoir level that
provides the lowest factor of safety.

A stability analysis is not required for low hazard
potential dams if the owner or the owner’s engineer
demonstrates that conservative slopes and compe-
tent materials are included in the design.

Seismic Requirements

a.

b.
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The applicant shall determine the seismic character-
istics of the site as prescribed in subsection (A)(6).
The applicant shall determine the liquefaction sus-
ceptibility of the embankment, foundation, and abut-
ments. The applicant shall use standard penetration
testing, cone penetration testing, shear wave velocity
measurements, or a combination of these methods to
make this determination. The applicant shall com-
pute the minimum factor of safety against liquefac-
tion at specific points and make a determination of
whether the overall site is subject to liquefaction.
The applicant shall determine the safety of the dam
under seismic loading using a pseudo static stability
analysis, computing the minimum factor of safety if
the embankment, foundation or abutment is not sub-
ject to liquefaction and has a maximum peak accel-
eration of 0.2g or less, or a maximum peak
acceleration of 0.35g or less, and consists of clay on
a clay or bedrock foundation. The applicant shall use
in the pseudo static stability analysis a pseudo static
coefficient that is at least 60% of the maximum peak
bedrock acceleration at the site.
The applicant shall compute a minimum factor of
safety against overtopping due to deformation and
settlement in each of the following cases. The mini-
mum factor of safety against overtopping can be no
less than 2.5, determined by dividing the total pre-
earthquake freeboard by the estimated vertical set-
tlement in feet. The applicant shall determine the
total vertical settlement by adding the settlement
values of the upstream and downstream slopes.

i.  The minimum factor of safety in a pseudo static
analysis is less than 1.0;

ii. An embankment, foundation, or abutment is
not subject to liquefaction, has a maximum
peak acceleration of more than 0.2g or a maxi-
mum peak acceleration of more than 0.35g and
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consists of clay on a clay or bedrock founda-
tion; or
iii. The embankment, foundation or abutment is
subject to liquefaction.
The applicant shall perform a liquefaction analysis
to establish approximate boundaries of liquefiable
zones and physical characteristics of the soil follow-
ing liquefaction for an embankment, foundation, or
abutment subject to liquefaction. The applicant shall
perform an analysis of the potential for flow lique-
faction.
Other, more sophisticated analytical procedures may
be required by the Director for sites with high seis-
micity or low strength embankment or foundation
soils.

3. Miscellaneous Design Requirements

a.

The design of any significant or high hazard poten-

tial dam shall provide seepage collection and pre-

vent internal erosion or piping due to embankment
cracking or other causes.

The Director shall review the filter and permeability

design for a chimney drain, drain blanket, toe drain,

or outlet conduit filter diaphragms on the basis of
unique site characteristics.

i.  The minimum thickness of an internal drain is 3
feet.

ii. The minimum width of a chimney drain is 6
feet.

iii. The applicant shall filter match an internal
drain to its adjacent material.

iv. The applicant shall design internal drains with
sufficient capacity for the expected drainage
without the use of drainpipes using only natural
granular materials.

The use of a geosynthetic is not permitted in a
design if it serves as the sole defense against dam
failure. The use of geotextiles and geonets as a filter
or drain material or a geomembrane liner is permit-
ted only in a location that is easily accessible for
repair or if its excavation cannot create an unsafe
condition at the dam. A geosynthetic liner is allowed
under special conditions and in specific situations if
it is subject to monitoring and redundant safety con-
trols. The Director may impose conditions, includ-
ing monitoring appropriate to the hazard
classification, inspection, and necessary repairs,
each performed every 5 years.
The applicant shall use armoring on any upstream
slope of an embankment dam that impounds water
for more than 30 days at a time. If the applicant uses
rock riprap, it shall be well-graded, durable, sized to
withstand wave action, and placed on a well-graded
pervious sand and gravel bedding or geotextile with
filtering capacity appropriate for the site.

The applicant shall protect the downstream slopes

and groins of an embankment dam from erosion.

The minimum width of the top of an embankment

dam is equal to the structural height of the dam

divided by 5 plus an additional 5 feet. The required
minimum width for any embankment dam is 12 feet.

The maximum width for any embankment dam is 25

feet.

Historical Note

New Section adopted by final rulemaking at 6 A.A.R.

2558, effective June 12, 2000 (Supp. 00-2).
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7. Painting, caulking, or lubricating metal structures.

8. Patching or caulking spalled or cracked concrete to pre-
vent deterioration.

9. Removing debris, rock, or earth from outlet conduits or
spillway channels and basins.

10. Patching to prevent deterioration within outlet works.

11. Replacing worn or damaged parts on outlet valves or con-
trols to restore them to original condition or its equiva-

12. Repairing or replacing fences intended to keep traffic or
livestock off the dam or spillway.
General maintenance and ordinary repair that may impair or
adversely effect safety, such as excavation into or near the toe
of the dam, construction of new appurtenant structures for the
dam, and repair of damage that has already significantly weak-
ened the dam shall be performed in accordance with this Arti-
cle. The Director may approve maintenance performed
according to a standard detail or method of repair on file with
the Department upon submittal of a letter. The Director shall
determine whether general maintenance and ordinary repair
activities not listed in subsection (A) will impair safety.
Emergency actions not impairing the safety of the dam may be
taken before guidance can be provided by an engineer and do
not require prior approval of the Director. Emergency actions
do not excuse an owner’s responsibility to promptly undertake
a permanent solution. Emergency actions include:
1. Stockpiling materials such as riprap, earth fill, sand, sand-
bags, and plastic sheeting.
2. Lowering the reservoir level by making releases through
the outlet or a gated spillway, by pumping, or by siphon-

3. Armoring eroded areas by placing sandbags, riprap, plas-
tic sheeting, or other available material.

Plugging leakage entrances on the upstream slope.
Increasing freeboard by placing sandbags or temporary

Title 12, Ch. 15 Arizona Administrative Code
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Table 4. Inflow Design Flood
Dam Hazard Dam Size IDF
Class Classification Magnitude
Very Low All Sizes 100-year
Low All Sizes 0.25 PMF
Significant Small 0.25 PMF
Intermediate 0.5 PMF lent.
Large 0.5 PMF
High* All Sizes * B
* For a high hazard potential dam, the applicant shall design the '
dam to withstand an inflow design flood that varies from .5 PMF to
the full PMF, with size increasing based on persons at risk and
potential for downstream damage. The applicant shall consider
foreseeable future conditions.
Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558,
effective June 12, 2000 (Supp. 00-2).
Table 5. Minimum Factors of Safety for Stability® C.
Embankment Loading Condition Minimum Factor
of Safety
End of construction case —upstreamand | 1.3
downstream slopes
End of construction case for embank- 14
ments greater than 50 feet in height on
weak foundations
Steady state seepage - upstream (critical | 1.5 Ing.
partial pool) and downstream slope (full
pool) 4
Instantaneous drawdown - upstream 1.2 5:
slope

1 Not applicable to an embankment on a clay shale foundation.

Historical Note

New Table adopted by final rulemaking at 6 A.A.R. 2558,
effective June 12, 2000 (Supp. 00-2).

R12-15-1217. Maintenance and Repair; Emergency Actions
A. An owner shall perform general maintenance and ordinary

earth fill on the dam.

6. Diverting flood waters to prevent them from entering the
reservoir basin.

7. Constructing training berms to control flood waters.

8. Placing sandbag ring dikes or reverse filter materials
around boils at the downstream toe to provide back pres-
sure.

9. Removing obstructions from outlet or spillway flow

Supp. 13-4

repairs that do not impair the safety of the dam. General main-

tenance and ordinary repair activities listed under this subsec-

tion do not require prior approval of the Director. These repair
activities include:

1. Removing brush or tall weeds.

2. Cutting trees and removing slash from the embankment
or spillway. Small stumps may be removed provided no
excavation into the embankment occurs.

3. Exterminating rodents by trapping or other methods.
Rodent damage may be repaired provided it does not
involve excavation that extends more than 2 feet into the
embankment and replacement materials are compacted as
they are placed.

4. Repairing erosion gullies less than 2 feet deep on the
embankment or in the spillway.

5.  Grading the surface on the top of the dam embankment or
spillway to eliminate potholes and provide proper drain-
age, provided the freeboard is not reduced.

6. Placing additional riprap and bedding on the upstream
slope, or in the spillway in areas that have sustained
minor damage and restoring the original riprap protection
where the damage has not yet resulted in erosion and
weakening of the dam.

areas.

D. Emergency actions impairing the safety of the dam require
prior approval of the Director. An owner shall not lower the
water level by excavating the spillway or embankment unless
failure is imminent.

E. For all high and significant hazard potential dams, the emer-
gency action plan shall be implemented with any emergency
actions taken at the dam.

F.  The owner shall notify the Director immediately of any emer-
gency condition that exists and any emergency action taken.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1218. Safe Storage Level

The Director has the authority to determine the safe storage level
for the reservoir behind each dam, including the storage level of an
existing dam while it is being repaired, enlarged, altered, breached,
or removed. The elevation of the safe storage level is stated on the
license. The owner shall not store water in excess of the level deter-
mined by the Director to be safe. The owner shall not place flash-
boards or other devices in the emergency spillway without approval
of an alteration of the dam in accordance with this Article.
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Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1219. Safety Inspections; Fees

A. Except as provided in subsection (E), the Director shall con-
duct a dam safety inspection annually or more frequently for
each high hazard potential dam, triennially for each significant
hazard potential dam, and once every five years for each low
and very low hazard potential dam. An owner of a dam shall
pay the inspection fee required by R12-15-105 for each
inspection of the dam pursuant to this subsection.

B. An engineer is considered qualified to provide information to
the Director regarding the safe storage level of a reservoir if
the engineer:

1. Meets the criteria in R12-15-1202(11),

2. Has three years of experience in the field of dam safety,
and

3. Has actual experience in conducting dam safety inspec-
tions.

C. A dam safety inspection includes:

1. Review of previous inspections, reports, and drawings;

2. Inspection of the dam, spillways, outlet facilities, seepage
control, and measurement systems;

3. Inspection of any permanent monument or monitoring
installations;

4. Assessment of all parts of the dam that are related to the
dam’s safety; and

5. A recommendation regarding the safe storage level of the

D. The engineer shall submit a safety inspection report that
describes the findings and lists actions that will improve the
safety of the dam. The report shall include the engineer’s rec-
ommendation of the safe storage level. The engineer shall use
a report form approved by the Director.

E. Inspections by the Owner

An owner may provide to the Director, at the owner’s

expense, a safety inspection report that complies with the

requirements of subsections (B), (C), and (D) in place of
an inspection by the Department. The owner’s engineer
shall notify the Director and submit a written summary of
the engineer’s qualifications at least 14 days before the
scheduled safety inspection.

2. The Director may refuse to accept an inspection that does
not conform to this Article.

3. A safety inspection report submitted pursuant to this sub-
section shall include the fee required by R12-15-105(D).

F.  Inspections by the Department
1. The Director may enter at reasonable times upon private

or public property and the owner shall permit such entry,

where a dam is located, including a dam under construc-
tion, reconstruction, repair, enlargement, alteration,
breach, or removal, for any of the following purposes:

a. To enforce the conditions of approval of the con-
struction drawings and specifications related to an
application for construction, reconstruction, repair,
enlargement, alteration, breach, or removal.

b.  Toinspect a dam that is subject to this Article.

c. To investigate or assemble data to aid review and
study of the design and construction of dams, reser-
voirs, and appurtenances or make watershed investi-
gations to facilitate decisions on public safety to
fulfill the duties of A.R.S. § 45-1214.

d. To ascertain compliance with this Article and A.R.S.
Title 45, Chapter 6.

2. Upon receipt of a complaint that a dam is endangering
people or property:
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a. The Director shall inspect the dam unless there is
substantial cause to believe the complaint is without
merit.

b. If the complainant files a complaint in writing and
deposits with the Director sufficient funds to cover
the costs of the inspection, the Director shall make
an inspection.

c. The Director shall provide a written report of the
inspection to the complainant and the dam owner.

d. If an unsafe condition is found, the Director shall
cause it to be corrected and return the deposit to the
complainant. If the complaint was without merit the
deposit shall be paid into the general fund.

3. The Director may employ qualified on-call consultants to
conduct inspections.
4. Inspections under subsection (A) shall comply with the

requirements of A.R.S. § 41-1009.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2). Amended by
exempt rulemaking at 16 A.A.R. 1205, effective June 15,
2010 (Supp. 10-2). Amended by exempt rulemaking at 16
A.AR. 1950, effective September 10, 2010 (Supp. 10-3).
Amended by final rulemaking at 17 A.A.R. 659, effective
June 4, 2011 (Supp. 11-2).

R12-15-1220. Existing Dams
A.

reservoir.
eServo B.

The requirements of this Article apply to existing dams, except
as provided in subsections (B) and (C).
If the Director has determined that an existing dam is in a safe
condition, the owner is not required to comply with R12-15-
1216 unless the Director determines that it is cost effective to
upgrade the dam to comply with the requirements of R12-15-
1216 at the time a major alteration or major repair is planned.
In determining whether it is cost effective to upgrade a dam,
the Director shall consider:
1. The hazard potential classification of the dam;
2. Whether the cost of the upgrade would exceed 25% of the
total cost of the major alteration or major repair; and
3. Whether there is a more cost effective alternative that
would provide an equivalent increase in safety.
If the Director has determined that a dam is in an unsafe condi-
tion, the owner shall comply with the requirements in R12-15-
1216. The owner is not required to comply with a requirement
in this Article if the Director finds that, considering the site
characteristics and the proposed design, the requirement is
unduly burdensome or expensive and is not necessary to pro-
tect human life or property. The Director shall consider the
size, hazard potential classification, physical site conditions,
and applicability of a requirement to the dam. The Director
shall state in writing the reason or reasons the owner is not
required to comply with a requirement.
The owner shall ensure that installation of utilities beneath or
through an existing dam is accomplished by open cuts or jack-
ing and boring methods.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1221. Emergency Action Plans
A

Each owner of a high or significant hazard potential dam shall
prepare, maintain, and exercise a written emergency action
plan for immediate defensive action to prevent failure of the
dam and minimize any threat to downstream development.
The emergency action plan shall contain a:
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1. Notification chart showing the priority for notification in
an emergency situation. The owner shall notify local
emergency response agencies, affected downstream pop-
ulations, county emergency management agencies, and
affected flood control districts;

2. Description of the demand reservoir and scope of the
emergency action plan;

3. Delineation of potentially unsafe conditions, evaluation
procedures, and triggering events that require the initia-
tion of partial or full emergency notification procedures,
based on the urgency of the situation;

4. Delineation of areas of responsibility of the owner and
other parties. The emergency action plan shall clearly
identify individuals responsible for notifications and
declaring an emergency;

5. Specific notification procedure for each emergency situa-
tion anticipated;

6. Description of emergency supplies and resources, equip-
ment access to the site, and alternative means of commu-
nication. The emergency action plan shall also identify
specific preparedness activities required, such as annual
full or partial mock exercises and updates of the emer-
gency action plan; and

7. Map showing the area that would be subject to flooding
due to spillway flows and dam failures.

The owner shall use the Director’s model emergency action
plan, which is available at no cost, or an equivalent model, for
guidance in preparing the emergency action plan.
The owner shall submit a copy of the proposed emergency
action plan for review by the Arizona Division of Emergency
Management and all local emergency coordinators involved in
the plan. The owner shall incorporate appropriate recommen-
dations generated by the reviews and submit the revised emer-
gency action plan to the Department.
The owner shall review and update the emergency action plan
annually or more frequently to incorporate changes such as
new personnel, changing roles of emergency agencies, emer-
gency response resources, conditions of the dam, and informa-
tion learned from mock exercises. The owner shall send
updated portions of the plan to persons and agencies holding
copies of the plan within 15 days after preparation of an
update.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1222. Right of Review

A

Supp. 13-4

An applicant or owner aggrieved by a decision of the Director
regarding the determination of hazard classification, jurisdic-
tional status, or the Director’s application of this Article may
seek review of an appealable agency action under A.R.S. Title
41, Chapter 6, Article 10.

An applicant or owner aggrieved by a decision of the Director
that requires the exercise of professional engineering judgment
or discretion or the assessment of risk to human life or prop-
erty, such as the adequacy of an applicant’s project documen-
tation, dam design, safe storage level, requirements for
existing dams, or maintenance, may seek review by a board of
review under A.R.S. §§ 45-1210 and 45-1211.

The following actions are not subject to review:

1. Emergency measures taken under A.R.S. 88 45-1212 or A.
45-1221.
2. Agency decisions made under A.R.S. §§ 41-1009(E) or
(F).
3. Agency actions made exempt from review by law.
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Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1223. Enforcement Authority

A.

B.

C.

D.

E.

F.

G

H.

The Department may exercise its discretion to take action nec-
essary to prevent danger to human life or property. The Direc-
tor may take any legal action that is proper and necessary for
the enforcement of this Chapter.
If the Director has cause to believe that a dam is unsafe or a
person is violating or has violated a provision of this Article or
A.R.S. Title 45, Chapter 6, Article 1, the Director may issue a
notice directing the owner to remedy the safety deficiency or
correct the violation. The owner may appeal a notice issued
under this subsection as an appealable agency action in accor-
dance with A.R.S. Title 41, Chapter 6, Article 10. If the owner
does not appeal within 30 days after the date on the notice, the
notice becomes final and may be incorporated as a condition
of any license based on the duration of the requirement.
If the Director has cause to believe that a dam is unsafe or a
person is violating or has violated a provision of this Article or
A.R.S. Title 45, Chapter 6, Article 1, the Director may proceed
under A.R.S. § 45-1221 to initiate a contested case under
A.R.S. Title 41, Chapter 6, Article 10 by requesting an admin-
istrative hearing.
Following a written decision by an administrative law judge,
the Director shall issue a decision and order accepting, reject-
ing, or modifying the administrative law judge’s decision.
Upon expiration of time to appeal, the decision and order
becomes final and may be incorporated as a condition of any
license based on the duration of the requirement.
If the Director has cause to believe that a dam is unsafe or a
person is violating or has violated a provision of this Article or
A.R.S. Title 45, Chapter 6, Article 1 the Director may com-
mence an action in a court of appropriate jurisdiction if:
1. The violation is an emergency requiring appropriate steps
to be taken without delay; or
2. The Director has cause to believe that use of the adminis-
trative procedure would be ineffective or that delay
would ensue and a deterioration in the safety of the dam
would occur.
If the Director commences an action it shall be brought in a
court of appropriate jurisdiction in which:
1. The cause or some part of the cause arose; or
2. The owner or person complained of has his or her place
of business; or
3. The owner or person complained of resides.
A person determined to be in violation of this Article; A.R.S.
Title 45, Chapter 6; a license; or order may be assessed a civil
penalty not exceeding $1,000 per day of violation. The Direc-
tor may offer evidence relating to the amount of the penalty in
accordance with A.R.S. § 45-1222.
A violation of A.R.S. Title 45, Chapter 6, Article 1 regarding
Supervision of Dams, Reservoirs, and Projects is a class 2 mis-
demeanor, in accordance with A.R.S. § 45-1216.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1224. Emergency Procedures

The owner of a dam shall immediately notify the Department
and responsible authorities in adjacent and downstream com-
munities, including emergency management authorities, of a
condition that may threaten the safety of the dam. The owner
shall take necessary actions to protect human life and property,
including action required under an emergency action plan or
order issued under this Article.
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1. A condition that may threaten the safety of a dam
includes:

a. Sliding of upstream or downstream slopes or abut-
ments contiguous to the dam;

b.  Sudden subsidence of the top of the dam;

¢. Longitudinal or transverse cracking of the top of the
dam;

d.  Unusual release of water from the downstream slope
or face of the dam;

e.  Other unusual conditions at the downstream slope of
the dam;

f.  Significant landslides in the reservoir area;

g. Increasing volume of seepage;

h.  Cloudy seepage or recent deposits of soil at seepage
exit points;

i.  Sudden cracking or displacement of concrete in a
concrete or masonry dam spillway or outlet works;

j. Loss of freeboard or dam cross section due to storm
wave erosion;

k.  Flood waters overtopping an embankment dam; or

I.  Spillway backcutting that threatens evacuation of
the reservoir.

2. In case of an emergency, the owner shall telephone the
Avrizona Department of Public Safety’s emergency num-
bers at (800) 411-2336 or (602) 223-2000.

The Director shall issue an emergency approval to repair, alter,

or remove an existing dam if the Director finds that immediate

remedial action is necessary to alleviate an imminent threat to
human life or property.

1. The emergency approval shall be provided in writing on a
form developed for this purpose.

2. The emergency approval may contain conditions the
Director determines are appropriate to protect human life
or property.

3. The emergency approval is effective immediately for 30
days after notice is issued unless extended in writing by
the Director. The Director shall also send notice to the
county flood control district of the county in which the
dam is located, all municipalities within 5 miles down-
stream of the dam, and any additional persons identified
in the emergency action plan.

4. The Director may institute legal or administrative pro-
ceedings that the Director deems appropriate for viola-
tions of the emergency approval or conditions of the
emergency approval.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1225. Emergency Repairs

A
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The Director shall use monies from the dam repair fund, estab-
lished under A.R.S. § 45-1212.01 to employ any remedial
measure necessary to protect human life and property resulting
from a condition that threatens the safety of a dam if the dam
owner is unable or unwilling to take action and there is not suf-
ficient time to issue and enforce an order.

The deputy director may authorize an expenditure not to
exceed $10,000 from the dam repair fund for remedial mea-
sures under A.R.S. § 45-1212. The expenditure of any addi-
tional funds shall be approved by the Director.

The Director shall hold a lien against all property of the owner
in accordance with A.R.S. § 45-1212.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1226. Non-Emergency Repairs; Loans and Grants

A.

If the Director determines that a dam represents a threat to
human life and property but is not in an emergency condition,
the Director may use the dam repair fund, established under
A.R.S. § 45-1212.01, as prescribed in this Article to defray the
costs of repair.

Monies from the dam repair fund may be used for loans and

grants to owners as provided in A.R.S. 8§ 45-1218 and 45-1219.

To qualify for a loan or grant from the dam repair fund, a dam

shall be classified as unsafe by the Director.

The Director may authorize grant funds for all or part of the

cost of engineering studies or construction needed to mitigate

the threat to human life and property created by a dam.

1. The Director and the grantee shall execute a financial
assistance agreement that includes terms of financial
assistance, the work progress, and payment schedule.

2. The Director shall disburse grant funds in accordance
with the financial assistance agreement.

3. The Director shall establish a priority ranking for grants
based on factors including the potential for failure of a
dam, the number of lives at risk, and the capability of the
owner to pay a portion of the costs.

The Director may loan funds for engineering studies or for all

or part of construction as prescribed in A.R.S. § 45-1218.

1. The Director and the dam owner shall execute a loan
repayment agreement. The loan repayment agreement
shall be delivered to and held by the Department.

2. The Director shall establish a priority ranking for loans
based on factors including the potential for failure of a
dam, the number of human lives at risk, and the capability
of the owner to pay a portion of the costs.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R.
2558, effective June 12, 2000 (Supp. 00-2).

ARTICLE 13. WELL SPACING REQUIREMENTS;
REPLACEMENT WELLS IN APPROXIMATELY THE
SAME LOCATION

R12-15-1301. Definitions

In addition to the definitions in A.R.S. 88 45-101, 45-402, and 45-
591, the following words and phrases in this Article shall have the
following meanings, unless the context otherwise requires:
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1. “Abandoned well” means a well for which a well aban-
donment completion report has been filed pursuant to
R12-15-816(E) or for which a notification of abandon-
ment has been filed pursuant to R12-15-816(K).

2. “Additional drawdown” means a lowering in the water
levels surrounding a well that is the result of the operation
of the well and that is not attributable to existing regional
rates of decline or existing impacts from other wells.

3. “Applicant” means any of the following:

a. A person who has filed an application for a permit to
construct a new well or a replacement well in a new
location under A.R.S. § 45-599;

b. A person who has filed an application for a recovery
well permit under A.R.S. § 45-834.01 for a new well
as defined in A.R.S. § 45-591 or, except as provided
in A.R.S. § 45-834.01(B)(2) or (3), an existing well
as defined in A.R.S. § 45-591;

c. A person who has filed an application for approval
to use a well to withdraw groundwater for transpor-
tation to an active management area under A.R.S. §
45-559; or

d. A person, other than a city, town, private water com-
pany, or irrigation district, who has filed an applica-
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ARTICLE 1. - SUPERVISION OF DAMS, RESERVOIRS AND PROJECTS

Section 45-1201. Definitions
In this article, unless the context otherwise requires:

1 "Dam" means any artificial barrier, including appurtenant works for the impounding or diversion of
water twenty-five feet or more in height or the storage capacity of which will be more than fifty-acre feet, but
does not include:

(a) Any barrier that is or will be lessthan six feet in height, regardless of storage capacity.

(b) Any barrier that has or will have a storage capacity of fifteen acre feet or less, regardless of height.

(c) Any barrier for the purpose of controlling liquid borne material.

(d) Any barrier that is arelease contained barrier.

(e) Any barrier that is owned, controlled, operated, maintained or managed by the United States Government
or its agents or instrumentalities if a safety program that is as least as stringent as the state saf ety program
applies and is enforced against the agent or instrumentality.

2. "Height" means the vertical distance from the lowest elevation of the outside limit of the barrier at its
intersection with the natural ground surface to the spillway crest elevation.

3. "Owner" includes any person or entity that owns, controls, operates, maintains, manages or proposes
to construct or modify adam.
4, "Person" means any person, firm, association, organization, partnership, business trust, corporation,

company or district.

5. “Release-contained barrier” means any artificial barrier and appurtenant works that comply with
both of the following:
(8) Hasastorage capacity that in the event of failure would be contained within property that the release
contained barrier owner owns, controls, operates, maintains, or manages.
(b) The property on which the release would be contained is not open to the public.

6. "Storage capacity" means the maximum volume of water that can be impounded by the reservoir
when there is no discharge of water.

Formerly Section 45-701. Amended by Laws 1971, Ch. 49, Sec. 13, eff. April 13, 1971; Laws 1973, Ch. 79, Sec. 1; Laws 1977, Ch. 34,
Sec. 1; Laws 1980, 4th SS,, Ch. 1, Sec. 87, eff. June 12, 1980. Renumbered as Sec. 45-1201 by Laws 1987, Ch. 2, Sec. 4, eff. Feb. 27,
1987. Amended by Laws 1999, Ch.187, Sec. 11.

Section 45-1202. Jurisdiction of director of water resources; records; rulesand regulations

A. All dams are under the jurisdiction of the director of Water Resources. Dams of the state, or any
political subdivisions thereof, or dams of public utilities, and all dams within the state are included within the
jurisdiction conferred by this section. It isunlawful to construct, reconstruct, repair, operate, maintain,
enlarge, remove or alter any dam except upon approval of the director.

B. The records pertaining to dam supervision are public documents.
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C. The director shall adopt and revise rules and issue general ordersto effectuate this article.

D. To qualify for an exemption for arelease contained barrier, the owner of an existing or proposed
release contained barrier shall submit to the director a notice of exemption. The director shall accept
or reject the notice of exemption within thirty days after receipt of both of the following:

1 A statement signed by the owner that:

(a). The storage capacity of the release contained barrier would be contained within property that the
release-contained barrier owner owns, operates, controls, maintains, or manages and that is not open to the
public.

(b) The release-contained barrier owner will maintain the downstream containment structures or sites
with sufficient containment throughout the useful life of the release-contained barrier.

2. A topographic site plan that shows:

(@) The property lines and ownership status of the land.

(b) Any areas of the property that are open to the public.

(c) Thelocations and storage capacities of the release-contained barrier and the downstream

containment structures or sites.

E. The director may conduct site inspectionsto verify the rel ease-contained barrier exemption.

Formerly Sec. 45-702. Amended by Laws 1970, Ch. 204, Sec. 193; Laws 1971, Ch. 49, Sec. 14, eff. April 13, 1971; Laws 1980, 4th SS,,
Ch. 1, Sec. 88, eff. June 12, 1980. Renumbered as Sec. 45-1202 by Laws 1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987. Amended by Laws,
1999, Ch. 187, Sec.12.

Section 45-1203. Approval by director of proposed dam or enlargements of existing dams,
application for construction or enlargement

A. Construction of a dam or enlargement of an existing dam shall not be commenced until awritten
approval of plans and specifications has been obtained from the director.

B. A separate application for each dam shall be filed with the director upon forms provided by him,
reciting the name and address of the owner or his agent, the location, type, size and height of the proposed
dam and appurtenant works, the storage capacity of the reservoir, and such other information as the director
requests. The application shall also set forth the area of the drainage basin, rainfall and stream flow records,
flood flow records and estimates and other similar information required by the director. The director may
reguire information concerning subsoil and foundation conditions and may require that the site be drilled or
otherwise prospected.

C. When the physical conditions and the size of the dam do not require the information provided in
subsection B, such information may be waived by the director.

D. The means, plans and specifications by which the stream or body of water is to be dammed,
by-passed or controlled during construction shall be stated in the application, or such means, plans and
specifications shall be submitted to the director for approval prior to beginning construction. The director
shall have the same authority over the construction and maintenance of such means of damming, bypassing or
controlling the stream or body of water during construction of the dam as he has over similar work on the
dam itself.

E. The application shall further state the proposed time of beginning and completing construction, the
estimated cost of construction, the use to which the impounded or diverted water isto be put, and shall be



accompanied by maps, plans and specifications and state such details and dimensions as the director may
require. The maps, plans and specifications shall be a part of the application.

F. Prior to the approval of plans and specifications, the director may require a surety company bond in
an amount sufficient to secure the costs to the state in assuring the safety of any dam left partially
congtructed. The bond may be required only when the director questions the financial ability of the owner or
contractor, or otherwise deems the bond advisable.

Formerly Sec. 45-703. Amended by Laws 1980, 4th SS,, Ch. 1, Sec. 89, eff. June 12, 1980. Renumbered as Sec. 45-1203 by Laws
1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987.

Section 45-1204. Estimated cost of dam; application fees

A. The estimated cost of the dam or alterations thereof shall include the cost of all 1abor and materias
entering into the construction of the dam and appurtenant works. The cost of the preliminary investigation
and surveys, the construction plant and all other items properly included in the cost of the dam shall be
chargeable to the cost of the dam.

B. The director shall establish by rule and the department shall collect areasonable filing fee which
shall be based on the estimated cost of the dam but in no event shall the fee exceed two percent of the
estimated cost. The applicant shall pay the filing fee at the time of filing the application. The fee shall be
required of all applicantsincluding the state and its departments, institutions or agencies.

C. An application shall not be considered nor shall construction be permitted until the filing fee has
been paid.

Formerly Sec.45-704. Renumbered as 45-1204 by Laws 1987,Ch. 2, Sec. 4,eff. Feb 27, 1987. Amended by Laws 1987,Ch. 287Sec.1,
Laws 1999, Ch.187, Sec. 13.

Section 45-1205. Chargesagainst irrigation projects; disposition of proceeds

A. Upon all projects for which approval isrequired by the state certification board, or which involve
examination, supervision and inspection by the director, whether in connection with the construction of adam
or otherwise, the following shall be paid:

1 For irrigation projects of any kind involving twenty-five thousand acres or less, an annual
tax levy of ten cents per acre shall be levied and collected.

2. For such irrigation projectsin excess of twenty-five thousand acres, an annual levy of five
cents per acre shall be levied and collected.

B. Thelevy shall be made only in the years required for construction of the project, and shall be made
and collected in the same manner as provided for the levy and collection of taxes made for other expenses of
the particular district. Such collections shall be transmitted to the state treasurer and credited to the state
general fund.

Formerly Sec. 45-705. Amended by Laws 1971, Ch. 49, Sec. 15, eff. April 13, 1971; Laws 1980, 4th SS,, Ch. 1, Sec. 90, eff. June 12,
1980. Renumbered as Sec. 45-1205 by Laws 1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987. Amended by Laws 1987, Ch. 287, Sec. 2.



Section 45-1206. Approval of repair, alteration or removal of dam

A. Before commencing the repair, ateration or removal of adam, application shall be made for written
approval by the director, except as otherwise provided by this article. The application shall state the name
and address of the applicant, shall adequately detail the changes it proposes to effect and shall be
accompanied by maps, plans and specifications setting forth such details and dimensions as the director
requires. The director may waive any such requirements. The application shall give such other information
concerning the dam and reservoir required by the director, such information concerning the safety of any
change he may require, and shall state the proposed time of commencement and completion of thework. The
application shall otherwise conform to the requirements of Section 45-1203.

B. When repairs are necessary to safeguard life and property, they may be started immediately, but the
director shall be notified forthwith of the proposed repairs and of work under way, and they shall be made to
conform to his orders.

Formerly Sec. 45-706. Amended by Laws 1980, 4th SS,, Ch. 1, Sec. 91, eff. June 12, 1980. Renumbered as 45-1206 and amended by
Laws 1987, Ch. 2, Sec. 4, 29, eff. Feb. 27, 1987.

Section 45-1207. Approval or disapproval of applications, commencing construction

A. Upon receipt of an application, the director shall approve, disapprove or approve subject to
conditions necessary to insure safety.

B. A defective application shall not be rejected, but notice of the defects shall be sent to the applicant by
registered mail. |If the applicant failsto file a perfected application within thirty days, the original shall be
canceled unless further time is alowed.

C. No application shall be approved in less than ten days from its receipt, nor shall an application be
retained more than sixty days after it isfiled unless the director finds that additional information is necessary.
An applicant may request that the director expedite the review of the application through the employment of
an expert consultant on a contract basis pursuant to section 45-104, subsection D to assist the director in
reviewing the application. If an applicant requests an expedited review of the application pursuant to this
subsection and the director employs a consultant, the applicant shall pay to the department the cost of the
consultant’ s services in addition to any other fees that the applicant is required to pay under this chapter.

D. If the director disapproves an application, one copy shall be returned with a statement of his
objections. If an application is approved, the approval shall be attached to the application and a copy returned
by registered mail. Approval shall be granted under terms, conditions and limitations, which the director
deems necessary to safeguard life and property.

E. Construction shall be commenced within one year after the date of approval of the application or
such approval isvoid. The director upon written application and good cause shown may extend the time for
commencing construction. Notice by registered mail shall be given to the director at least ten days before
construction is commenced.

Formerly Sec. 45-707. Amended by Laws 1980, 4th SS,, Ch. 1, Sec. 92, eff. June 12, 1980. Renumbered as Sec. 45-1207 by Laws
1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987; Laws 1996, Ch 103, § 18, eff. April 9, 1996.



Section 45-1208. Inspection and investigations during construction; modifications; notice

A. During the construction, enlargement, repair, alteration or removal of adam the director shall make
such inspections, investigations or examinations as he deems necessary to enforce the provisions of his
approval and the plans and specifications as approved. If thereafter as the work progresses the director
believes amendments, modifications or changes are necessary to insure safety, he shall revise the approval.

B. If, during construction, reconstruction, repair, alteration or enlargement of any dam, the director finds
the work is not being done in accordance with the provisions of the approval and the approved plans and
specifications, he shall give written notice by registered mail or personal service to the person who received
the approval and to the person in charge of construction at the dam. The notice shall state the particularsin
which compliance has not been made, and shall order immediate compliance with the terms of the approval,
and the approved plans and specifications. The director may order that no further construction work be
undertaken until such compliance has been effected and approved by the director. A failure to comply with
the approval and the approved plans and specifications shall render the approval revocable unless compliance
is made after notice as provided by this section.

Formerly Sec. 45-708. Amended by Laws 1980, 4th SS,, Ch. 1, Sec. 93, eff. June 12, 1980. Renumbered as Sec. 45-1208 by Laws
1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987.

Section 45-1209. Notice of completion; license of final approval; removal of dam
A. Immediately upon completion or enlargement of adam, notice of completion shall be given to the
director. As soon as possible thereafter supplementary drawings or descriptive matter showing or describing
the dam as actually constructed shall be filed with the director which shall include:

1.A record of all grout holes and grouting.

2.A record of permanent location points and bench marks.

3.A record of tests of concrete or other material used in the construction of the dam.

4.A record of other items of permanent value bearing on safety and permanence of construction.

B. When an existing dam is enlarged, the supplementary drawings and descriptive matter need apply
only to the new work.
C. The owner of acompleted dam shall file an affidavit of the total cost of the dam comprised of items

set forth in Section 45-1204, and furnish such evidence in support thereof as the director requires. No license
of final approval shall issue until the affidavit isfiled. The completed dam shall be inspected by the director,
and upon finding that the work has been done as required and that the dam is safe, the director shall issue a
license of final approval forthwith, subject to such terms as the director deems necessary for the protection of
life and property. In the event the total cost exceeds the estimated cost, the fee shall be recomputed in
accordance with rules adopted pursuant to Section 45-1204, subsection B. The owner shall pay the difference
between the fee already paid and the recomputed fee.

D. Pending issuance of the license, the dam shall not be used except on written consent of the director,
subject to conditions he may impose.

E. When adam is removed the owner shall file with the director evidence showing that a sufficient



portion has been removed to permit the free passage of flood waters. Before final approval of the removal of
the dam the director shall inspect the work to ascertain its safety.

Formerly Sec. 45-709. Amended by Laws 1973, Ch. 79, Sec. 2; Laws 1980, 4th SS,, Ch. 1, Sec. 94, eff. June 12, 1980. Renumbered as
Sec. 45-1209 and amended by Laws 1987, Ch. 2, Sec. 4, 30, eff. Feb. 27, 1987. Amended by Laws 1992, Ch. 3, Sec. 14, eff. March 24,
1992.

Section 45-1210. Petition for review

Except as otherwise provided in this article, a petition for review by the board of review of any approval,
disapproval or order of the director concerning plans, specifications, construction or maintenance pertaining
to any dam may be filed by the owner or applicant, or by three land owners whose property would be
endangered by the failure of the dam.

Formerly Sec. 45-710. Amended by Laws 1980, 4th S.S,, Ch. 1, Sec. 95, eff. June 12, 1980. Renumbered as Sec. 45-1210 by Laws
1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987.

Section 45-1211. Timefor filing petition; board of review

A. The petition for review shall be in writing and shall be filed with the director within ten days after
issuance of the approval, disapproval or order of which complaint is made. Upon receipt of the petition, the
director shall prepare alist of ten qualified experts. Within ten days the petitioner shall select three
individuals from the list who shall then serve as the board of review. The board shall serve at the expense of
the petitioners. Within thirty days from its designation, or within such further time as the director allows, the
board shall report to the director and he shall forthwith affirm, change or modify the report, and his action
shall befinal and not subject to further review. No board of review shall be appointed to consider any action
taken by the director relative to emergency regulation and control of a dam under Section 45-1212 or action
taken by the director under Section 45-1221.

B. Pending examination, change or modification by the director, his approval, disapproval or order
issued shall remain operative. Operations shall be suspended if an applicant or owner files a petition for a
board of review unless the director orders work to proceed because of emergency conditions.

Formerly Sec. 45-711. Amended by Laws 1973, Ch. 79, Sec. 3; Laws 1980, 4th SS, Ch. 1, Sec. 96, eff. June 12, 1980. Renumbered as
Sec. 45-1211 and amended by Laws 1987, Ch. 2, Sec. 4, 31, eff. Feb. 27, 1987. Amended by Laws 1987, Ch. 287, Sec. 3.

Section 45-1212. Supervision over maintenance and oper ation; remedial measures; lien

A. Supervision over the maintenance and operation of damsto safeguard life and property is vested
exclusively in the director. The director shall make complete inspections, require reports from owners or
operators and issue rules, and orders necessary to secure maintenance and operation of dams which will
safeguard life and property.

B. If the director determines that the dam under consideration is dangerous to the safety of life and
property, and that thereis not sufficient time to issue and enforce an order relative to its maintenance or
operation, or if the director believes that imminent floods threaten the safety of the dam under consideration,
the director shall immediately employ remedial measures necessary to protect lifeand property. The director
may spend monies from the dam repair fund established by Section 45-1212.01 in employing remedial
measures.



C. In applying remedial measures the director may lower the water level of areservoir by releasing
water impounded, may completely empty the reservoir, may destroy the dam or reservoir, or such portions as
appear necessary, or may construct, reconstruct, repair or enlarge the dam and may exercise any other control
of the dam, reservoir and appurtenances essential to safeguard life and property. Thedirector shall remainin
full charge and control of the dam, reservoir and appurtenances until they have been rendered safe or the
emergency hasterminated.

D. The costs and expenses of the control, regulation and abatement provided by this section, including
costs of construction work done to render the dam, reservoir, or appurtenances safe, shall constitute alien
against all property of the owner, and the lien shall be prior and superior to al other mortgages, liens or
encumbrances of record. Thelien shall have the force and effect of a mechanic's and materialman's lien and
may be foreclosed at any time within two years.

E. Thelien referred to in subsection D may be perfected and foreclosed in advance of construction or
repair or after completion of the repairs. If in advance, the lien shall be perfected by thefiling of an affidavit
of the director setting forth the estimate of the costs of construction or repair with the county recorder in the
county in which the dam is located in the same manner as prescribed for mechanics liensin Title 33, Chapter
7, Article 6 and may be foreclosed in the same manner as amechanic's and materialman'slien. When the
affidavit isfiled, the amount set forth in the affidavit shall be alien in such amount against all property of the
owner. If theactual cost of construction or repair exceeds the estimated cost, the director may amend the
affidavit setting forth the additional estimated cost. If the estimated cost exceeds the actual costs of
construction or repair at completion, the director shall file an amended affidavit at completion. If alienis
perfected in advance and the construction or repair is not commenced within two years from the date of
perfection, the lien shall be void. The director shall file a satisfaction of lien upon payment of the costs of
construction or repair by the owner.

F. Monies collected in full or partial satisfaction of alien created pursuant to subsection D of this
section shall be deposited in the dam repair fund established by Section 45-1212.01.

Formerly Sec. 45-712. Amended by Laws 1973, Ch. 79, Sec. 4; Laws 1979, Ch. 217, Sec. 4; Laws 1980, 4th SS, Ch. 1, Sec. 97, eff.
June 12, 1980. Renumbered as Sec. 45-1212 by Laws 1987, Ch. 2, Sec. 4, eff. Feb 27, 1987. Amended by Laws 1987, Ch. 287, Sec 4;
Laws 1998, Ch242, Sec. 37, eff. July 1, 1999

Section 45-1212.01. Dam repair fund

A. The dam repair fund is established consisting of monies appropriated by the legislature, and monies
collected by the director in full or partial satisfaction of alien created by section 45-1212, subsection D and
monies collected pursuant to section 45-1220.

B. Monies in the fund shall be used to employ remedial measures necessary to protect life and property
in accordance with section 45-1212.

C. The director shall annually report to the legislature on the status of the fund and the purposes for
which monies were expended during the preceding calendar year. The report shall be submitted pursuant to
Section 41-1178 no later than fifteen days after the commencement of each regular session.

D. The director shall administer the fund. On notice from the director, the state treasurer shall invest
and divest moniesin the fund as provided by Section 35-313, and monies earned from investment shall be
credited to the fund. Moniesin the dam repair fund are exempt from Section 35-190 relating to lapsing of



appropriations.

Added by Laws 1987, Ch. 287, Sec. 5. Amended by Laws 1992, Ch. 3, Sec. 15, eff. March 24, 1992; Laws 1998, Ch. 242, Sec. 38, eff.
July 1, 1999.

Section 45-1213. Inspection upon complaint

Upon receipt of awritten complaint that the person or property of the complainant is endangered by any dam,
the director shall inspect such dam unless his records disclose that the complaint is without merit. If the
complainant insists upon an inspection and deposits with the director an amount sufficient to cover costs of
inspection, the inspection shall be made. If an unsafe condition isfound, the director shall causeit to be
corrected, and the deposit shall be returned. If the complaint was without merit the deposit shall be paid into
the generd fund.

Formerly Sec. 45-713. Amended by Laws 1980, 4th SS,, Ch. 1, Sec. 98, eff. June 12, 1980. Renumbered as Sec. 45-1213 by Laws
1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987.

Section 45-1214. Investigationsfor review of design and construction

The director shall make investigations and assemble data for a proper review and study of the design and
construction of dams, reservoirs and appurtenances, and shall make watershed investigationsto facilitate
decisions on public safety. The director or his representatives may enter upon private property for such
purposes.

Formerly Sec. 45-714. Amended by Laws 1980, 4th SS,, Ch. 1, Sec. 99, eff. June 12, 1980. Renumbered as Sec. 45-1214 by Laws
1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987.

Section 45-1215. Liabilities of state and owners of dam in action for damages

A. No action shall be brought or maintained against the state, or any of its departments, agencies or
officials thereof, or any of their employees or agents, for damages sustained through the partial or total failure
of any dam or its maintenance by reason of control and regulation thereof by any of them pursuant to duties
imposed upon them under the provisions of this chapter.

B. Nothing in this article shall relieve any owner or operator of adam from the legal duties, obligations
and liabilities arising from such ownership or operation.

Formerly Sec. 45-715. Amended by Laws 1971, Ch. 49, Sec. 16, eff. April 13, 1971. Renumbered as Sec. 45-1215 by Laws 1987, Ch. 2,
Sec. 4, eff. Feb. 27, 1987.

Section 45-1216. Violations; classification

A. It is unlawful for an owner, director, officer, agent, employee, contractor or his agents to construct,
recongtruct, repair, enlarge, alter or remove adam without an approval as provided in this chapter, or contrary
to an approval issued. It isunlawful for the agents or employees of the director to permit such work to be
done without immediately notifying the director.

B. A person who violates this article, except as otherwise provided, is guilty of a class 2 misdemeanor,



and each day such violation continues congtitutes a separate offense.

Oct. 1, 1978; Laws 1980, 4th SS,,

Formerly Sec. 45-716. Amended by Laws 1973, Ch. 79, Sec. 5; Laws 1978, Ch. 201, Sec. 834,
4 Feb 27, 1987.

eff.
Ch. 1, Sec. 100, eff. June 12, 1980. Renumbered as Sec. 45-1216 by Laws 1987, Ch. 2, Sec. 4, eff.
Section 45-1217. Action and procedurestorestrain violations
A. The director may take any legal action proper and necessary for the enforcement of this chapter.
B. An action or proceeding under this section may be commenced whenever any owner or any person
acting as a director, officer, agent or employee of any owner, or any contractor or agent or employee of such
contractor is:

1.Failing or omitting or about to fail or omit to do anything required of him by this chapter or by any
approval, order, rule, regulation or requirement of the director under the authority of this chapter; or

2.Doing or permitting anything or about to do or permit anything to be done in violation of or
contrary to this chapter or any approval, order, rule, regulation or requirement of the director under
this chapter; or

3.In the opinion of the director, in any manner in violation of this chapter.

C. Any action or proceeding under this section shall be commenced in a court of appropriate jurisdiction
inwhich:

1.The cause or some part thereof arose; or
2.The owner or person complained of has his principal place of business; or

3.The person complained of resides.
Added Sec. 45-717 by Laws 1973, Ch. 79, Sec. 6. Amended By Laws 1980, 4th SS,, Ch. 1, Sec 101, eff. June 12, 1980. Renumbered as
Sec. 45-1217 by Laws 1987, Ch. 2, Sec. 4, eff. Feb. 27, 1987.

Section 45-1218. Dam repair loans

A. The director may grant loans from the dam repair fund to dam owners to defray the costs of repairing
dams which the director determines to be dangerous to the safety of life and property but which are not in an
emergency condition. Loans shall be granted on such terms and conditions as may be imposed by the
director.

B. Theloans granted by the director shall be for aterm of not more than twenty years.

C. Theloans shall bear interest at the following rates:
1.If theloan isfor aterm of not more than five years, the rate is three percent per year.

2.1f theloan isfor aterm of more than five years but not more than ten years, therate is five percent
per year.



3.If theloan isfor aterm of more than ten years, the rateis six percent per year.

D. Each loan shall be evidenced by a contract between the dam owner and the director, acting on behalf
of thisstate. The contract shall provide for the loan by this state of a stated amount to defray some or al of
the costs of repairing the dam. The contract shall provide for equal annual payments of principal and interest
for the term of the loan.

E. The attorney general may commence whatever actions are necessary to enforce the contract and
achieve repayment of loans provided by the director pursuant to this section.

Added by Laws 1987, Ch. 287, Sec. 6; Amended by Laws 1998, Ch. 242, Sec. 39, eff. July 1, 1999.

Section 45-1219. Dam repair grants

The director may provide grants from the dam repair fund to dam ownersto defray the costs of repairing
dams which the director determines to be dangerous to the safety of life and property but which are not in an
emergency condition. Grants shall be provided on such terms and conditions as may be imposed by the
director and may be in addition to loans granted under Section 45-1218.

Added by Laws 1987, Ch. 287, Sec. 6; Amended by Laws 1998, Ch. 242, sec. 40, eff. July 1, 1999.

Section 45-1220. Deposit of monies: dam repair fund

A. Monies appropriated by the legislature for the non emergency dam repair fund, safety inspection fees
collected pursuant to section 45-113, filing fees collected pursuant to section 45-1204 and payments of
principal and interest collected by the director pursuant to section 45-1218 shall be deposited in the dam
repair fund established by section 45-1202.01

B. Monies in the dam repair fund deposited pursuant to subsection A of this section shall be used for
loans and grants as provided in Sections 45-1218 and 45-1219. Upon approva of thejoint legislature budget
committee, such monies may be transferred to pay necessary costs of remedial measures as provided in
Section 45-1212.

Added by Laws 1987, Ch. 287, Sec. 6. Amended by Laws 1989, Ch. 213, Sec. 2, eff. May 22, 1989; Laws 1998, Ch242, Sec. 41, eff. July
1999.

Section 45-1221. Cease and desist order; temporary cease and desist order; hearing; injunctive relief

A. Except as provided by subsection B of this section, if the director has reason to believe that a person
isviolating or has violated a provision of this article for alicense, rule or order issued or adopted pursuant to
this article, the director may give the person written notice that the person may appear and show cause at an
administrative hearing not less than thirty days from the date of service of the notice why the person should
not be ordered to cease and desist from the violation. The notice shall inform the person of the date, time and
place of the hearing and the consequences of failure to appear.

10



B. If the director finds that a person is constructing, reconstructing, enlarging, altering, removing or
using adam without having first obtained the necessary approval of the director, the director may issue a
temporary order for the person to cease and desist the construction, reconstruction, enlargement, repair,
alteration, removal or use pending final action by the director pursuant to subsection C of this section. The
order shall include written notice to the person of the date and time when and place where the person may
appear at an administrative hearing to show cause why the temporary order should be vacated. The hearing
shall be held within fifteen days of the date of the order unless the person consents to alonger period.

C. The decision and order of the director may take such form as the director determines to be reasonable
and appropriate and may include a determination of violation, a cease and desist order, the recommendation
of acivil penalty and an order directing that positive steps be taken to abate or ameliorate any harm or
damage arising from the violation. The person affected may seek judicial review of the final decision of the
director as provided in section 45-114, subsection B in the superior court in the county in which the violation
is aleged to have occurred.

D. If the person continues the violation after the director hasissued afinal decision and order pursuant
to subsection C of this section or atemporary order pursuant to subsection B of this section, the director may
apply for atemporary restraining order or preliminary or permanent injunction from the superior court
according to the Arizonarules of civil procedure. A decision to seek injunctive relief does not preclude other
forms of relief or enforcement against the violator.

E. Section 45-114, subsections A and B govern administrative proceedings, rehearing or review and
judicial review of final decisions of the director under this section.

Added by Laws 1987, Ch. 287, Sec. 6; Amended by Laws 1998, Ch57, 109 (Inserted sec.E and made other nonsubstansive changes)

Section 45-1222. Violation; civil penalties

A. A person who is determined pursuant to Section 45-1221 to bein violation of this article or alicense,
rule or order issued or adopted pursuant to this article may be assessed a civil penalty in an amount not
exceeding one thousand dollars per day of violation.

B. The director shall bring an action to recover penalties under this section in the superior court in the
county in which the violation occurred.

C. In determining the amount of the penalty, the court shall consider the degree of harm to the public,
whether the violation was knowing or willful, the past conduct of the defendant, whether the defendant
should have been on notice of violation, whether the defendant has taken steps to cease, remove or mitigate
the violation and any other relevant information.

D. All penalties collected pursuant to this section shall be deposited in the state general fund.

Added by Laws 1987, Ch. 287, Sec. 6.

Section 45-1223. Stay of director's decision; precedence of actionsfor judicial review.

A. A decision of the director shall not be stayed pending an action for judicial review, except that the

11



judge to whom the action for judicia appeal has been assigned may stay the decision of the director with or
without bond on a showing of good cause. In determining if good cause exists under the circumstances, the

court may consider whether:
1.The public interest will be adversely affected by a stay.
2.The stay will harm others.
3.Thereisahigh probahility that the appellant will succeed on the merits.
4.The appellant will suffer irreparable harm before a decision on the merits can be rendered.

B. For the benefit of the people of this state, actions for judicial review under this article have
precedence, in every court, over al other civil proceedings.

C. Thefinal decision of the superior court is appealable in the same manner asin civil actions generally
and shall be governed by the rules of appellate procedure.

Added by Laws 1987, Ch. 287, Sec. 6 Amended by Laws 1998, Ch 57, Sec. 110.
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